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ENCYCLOPAEDIA BRITANNICA. 


ANAXA 

NAXAGOBAS, accoiding to the most piobable calcula- 
tions, was bom about the year 500 b o. At his native 
town of Clazomenas, in Asia Mmoi, he had, it appears, some 
amount of property and prospects of political influence, 
both of which he sunendered, from a fear that they would 
antei fere with his search after the knowledge of nature. In 
early manhood he went to Athens, which Mas rapidly be- 
coming the headquarteis of Gieek cultuie, and m that city 
ho is said to have continued for tlurty yeais. Heie Pencles 
learnt to love and admire him , and the poet Eunpides 
derived fiom lam an enthusiasm foi science and humanity 
His influence was due paitly to his astronomical and 
mathematical eminence, but still more to the ascetic dignity 
of his nature, and his supenonty to ordinary weaknesses — 
tiaits which legend has embalmed His observations of 
the celestial bodies led him to foim new theones of the 
universal order, and brought him into collision with the 
popular faith which found the objects of its worship in the 
heavens. Anaxagoras had tried to 1 educe eclipses to the 
operation of known causes . he had removed the halo of 
deity fiom the sun, and profanely turned Apollo into a 
mass of blazing metal, laiger than Peloponnesus , and he 
was even lepoited to have brought the phenomena of 
meteoric stones within the limits of predictable events 
The dominant polytheism, and the ignorance of the multi- 
tude, could not tolerate such explanation , and the enemies 
of Pencles used the superstitions of then countrymen as a 
means of attacking the ideas of that statesman m the per- 
son of his fi lend Anaxagoias was arrested on a charge 

of conti avening the established dogmas of religion , and it 
lequired all the eloquence of Pencles to rescue him from 
the persecutors Even then Athens could no longer be 
the sphere of his activity. He was foiced to retire to 
Lampsacus, wheie he died about 428 b c. 

It is difficult to piesent the eosmical theory of Anaxa- 
goras m an intelligible scheme. All things have existed 
m a sort of way from the beginning But ougmally they 
existed m infinitesimally small fragments of themselves, 
endless m their number, inextricably mixed throughout 
the spaces of the woild. All things were m that mass, 
but 111 the obscuuty of mdistmguishableness There weie 
the seeds or miniatures of corn, and flesh, and gold, m the 
primitive mixture; but these parts, of like nature with 
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then wholes (the bp.oLop.eprj of Aristotle), had to be elimi- 
nated from the complex mass before they could receive a 
definite name and chaiacter. The existing species of 
things having thus been tiansfened, with all their speci- 
alities, to the piehistonc stage, they were multiplied end- 
lessly in number, by i educing their size through continued 
subdivision, at the same time that each one thing is so 
indissolubly connected with every other that the keenest 
' analysis can never completely sever them The woik of 
anangement, the segregation of like fiom unlike, and the 
summation of the opoiopeprj into totals of the same name, 
was the woik of Mmd or Bea&on. This peculiar thing, 
called Mmd (vovs), was no less illimitable than the chaotic 
mass, but it stood pure and independent, a thing of finer 
textnie, alike m all its manifestations, and every wheie the 
same. This subtle agent, possessed of all knowledge and 
powei, is especially seen ruling in all the forms of life. 
Its fiist appearance, and the only manifestation of it which 
Anaxagoras describes, is Motion Beasou originated a 
lotatoiy movement m the mass (a movement fai exceeding 
the most lapid m this piesent scene), which, ansing m one 
coiner oi point, gradually extended till it gave distinct- 
ness and leality to the aggiegates of like paits But even 
after it has done its best, the oiigmal mtermixtuie of 
things is not wholly oveicome No one thing in the woild 
is ever abiuptly sepaiated, as by the blow of an axe, fiom 
the lest of tilings The name given to it merely signifies 
that m that congenes of fragments the paiticular seed is 
pieponderant Eveiy a of this piesent universe is only a 
by a majonty, and is also m lesser numbei b, c, d 

Anaxagoras proceeded to give some account of the 
stages m the process fiom original chaos to present arrange- 
ments The division into cold mist and waim ether first 
broke the spell of confusion With increasing cold, the 
forrnei gave use to water, eaith, and stones The seeds 
of, life which continued floating m the air were cairied 
down with the lams, and produced vegetation. Animals, 
including man, sprang from the warm and moist clay If 
these things be so, then the evidence of the senses must 
be held in slight esteem We seem to see things coming 
into being and passing from it, but reflection tells us that 
decease and growth Only mean a new aggregation and dis- 
ruption. Thus Anaxagoras distrusted the senses, and gave 
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the preference to the conclusions of reflection. People 
even said that he maintained snow to be really blacky for 
v, as it not produced fiom the dark water 1 

Anaxagoias maiks a turning-point m tlie history of 
philosophy With lum speculation passed, from tlio 
colonies of Greece to settle at Athens By the theoiy of 
minute constituents of tilings, and his emphasis on me- 
chanical pi o cesses in tlie foimation of ordei, he paved the 
u ay for the Atomic theory. By Ins enunciation of the 
order that comes from Reason, on the othei hand, he sug- 
gested the theoiy that natme is the woik of Design But 
the features of tins Reason he desenbed m a vague and 
analogical way Aiistotle and Plato have blamed him foi 
basing his explanations on natuial, not on final causes 
These chaiges are scarcely fan. Anaxagoras seems to 
have held that the older was the woik of Mind; hut he 
needed not on that account to assume what the order was, 
and then employ the conception to explain why things 
were so and so. The older is lathei the general postulate 
which the details have to piove, instead of themselves 
resting upon it. The conception of Reason m the woild 
passed fiom him to Aiistotle, to whom it seemed the dawn 
of sober thought affcei a night of distempeied dieams 
From Aiistotle it descended to his commentators, and 
under the influence of Avenoes became the engiossmg 
topic of speculation The fiagments of Anaxagoras have 
been collected by Schaubach. (Lcipsic, 1827), and Schoru 
(Bonn, 1829) See also Mullach, Fragmenta Philos 
Grose i 243-252. (w w ) 

AN AX ARCHUS, a Giecian philosophei of the Eleafrc 
school, was bom in Abdeia, and flourished about 340 b c 
H e was the companion of Alexander in his expedition into 
Asia, and seems, fiom anecdotes that have been picserved, 
to have enjoyed Ins intimate friendship He checked the 
vamgloiy of Alexandei, when, elated with pride, he 
aspued to the honours of divinity, by pointing to his 
wounded finger, saying, “ See the blood of a mortal, not 
of a god/’ When Alexandei was toitmed with remorse 
at having slam his fuend Chtus, Anaxaichus endeavouied 
to soothe him by saying, that “ ltmgs, like the gods, could 
do no wiong ” It is said that Nicocreon, tyiant of Cypius, 
commanded him to be pounded m a mortar, and that he 
enduied this toituie with the greatest patience, but the 
story is doubtful, having no eaiher aiiihouty than Cicero 
Regarding his philosophical doctrines we have no iofoi- 
mation Some have mfeired from the epithet erSatyo- 
itKos (“ The Fortunate”), usually applied to him, that he 
held the end of life to be EvSa.ip.ona 

AN AXIL AUS of Larissa, a physician and Pythagorean 
philosophei, was banished fiom Rome by Augustus, b c. 28, 
on the charge of practising the magic art This accusation 
appears to have ongmated m his supeuor skill m natural 
philosophy, by which, he produced effects that the ignorant 
attributed to magic (Euseb , Ohron ad Olymp clxxxvui , 
St Iren i. 13, Plin xix 4, xxv. 95, xxvm. 49, xxxii. 52, 
xxxv. 50 ) 

ANAXIMANDER, the second of the physical philoso- 
pher of Ionia, belonged, like his predecessor Thales, to 
the city of Miletus. His biogiaphy is a blank. The 
computations of Apollodorus have fixed the year of his 
birtli at 611, and of lus death a short while after 547 b c. 
Tradition, probably correct m its geneial estimate, repre- 
sents him as a successful student of astronomy and geo- 
graphy, and as one of the pioneers of exact science among 
the Greeks But it is not to his delineations of the divisions 
of the globe, or to Ms dialling, or to his enlarged acquaint- 
ance with the celestial phenomena, especially of the obhquity 
of the ecliptic, that we can attribute the preservation of his 
name to the present day. That honour he owes to the broad 
views of the ongin of things which his glimpses of natural 
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knowledge suggested, and which he propounded in a tn atiae 
on natme or growth (inverts) Of that w oik only a few 
woids are left The beginning or fiist principle (apxv> a 
word which, it is said, he was the first to use) was an end- 
less, unlimited mass (a-neipov), subject neither to old age 
nor decay, and peipetually yielding fiesk matcnals for the 
series of beings which issued fiom it It embraced eveiy- 
tlnng, and duected the movement of things, by which 
theie grew up a host of shapes and differences Out of 
the vague and limitless body theie spuing a cential mass, 
tins eaith of ouis, cylinducal in shape, poised equidistant 
from suiroundmg oibs of file, which had oiigmally clung 
to it Idee the baik lonnd a free, until then continuity w as 
severed, and they paited into sevci.il wheel-shaped and 
fire-filled bubbles of an Man himself and the animals 
had come into being by like tiansmututions Mankind 
was supposed by Auaxunandei to have spiung from some 
other species of animals, piobably aquatic But as the 
measuieless and endless had been the piano cause of the 
motion into separate existences and individual forms, so 
also, according to the just awaid of destiny, these foims 
would at an appointed season suffei the vengeance due to 
their eaiher act of separation, and letiun into the vague 
immensity whence they had issued Thus the woild, and 
all definite existences contained m it, would lose then inde- 
pendence and disappear The “ mdctei inmate” alone is 
peiennial and godlike, all-embracing and all -guiding The 
blazing oi bs, which have diawn off from the cold earth 
and water, aie the tempoiaiy gods of the woild, clustering 
loundthe earth, which, to the ancient thinker, is the ccntiai 
figrne (See Ritter et Piellci, II is to? m Phil §? 17-22 , 
Mullach, Fi agmenta Phil Grcec. 1 237-210 ) (w. w.) 

ANAXIMENES of Miletus may havo been a joungcr 
contempoxaiy of Anaximander, whose pupil oi fnend the 
oidinary tiadition lepiesents him to lia\o been. To Imu 
it seemed that the an, with all its vanety of contents, its 
univeisal presence, and all the vagueness which it lias foi 
the popular fancy as the apparent soiucc of life and grow th, 
was wdiat maintained the uiuveise, even as bieath, which 
is oui life and soul, sustains us. This vital an, boundless 
m its kind, is the souice of the woildS life Eveij thing 
is air at a different dcgiee of density Eternal movement 
peivadesit, and under the influence of heat, which expands, 
and of cold, which contracts its volume, it gives rise to the 
several phases of existence The process is a gradual one, 
and takes place m two clucctions, as heat m cold picdo- 
liunates. In this way w r as foimcd a bio, id disk of earth, 
which floats like a leaf on the circumambient an. Similar 
condensations produced the sun and stars ; and the flaming 
state of these bodies is due solely to the extreme velocity of 
their motions. (See Ritter et Richer, Huh? ia Phil. §§ 23- 
27 ; Mullach, Fragmenta Phil Grate x 241-243). (w. w .) 

ANAXIMENES, a Gieek historian and rhotoncian, was 
bom at Lampsacus, in Asia Minor, in the 4th century T. e. 
He accompanied Alexander, whom he is said to have in- 
structed m rhetouc, on Ins expedition against Persia, He 
wrote a history of Philip and of Alexander, and hkew ik* 
twelve books on the early history of Gieece, but only a 
very few fragments of these exist. The treatise Tbjro/u/o/ 
-rrpos 3 A\4£av§pov, usually included among tlie works < f 
Aiistotle, has been ascribed by many critics to Anaximenes 
on grounds that are generally admitted to be conchmh t*. 

ANCELOT, Jacques AitbkuE Fuanqois Pulyuaupjc, a 
French dramatist and litterateur, was born at Havre, 9th 
Feb 1794, and died 7th Sept 1854. He completed his 
studies at Pans, where ho made his hteiary debut in 1819, 
with Louis IX., a five-act tragedy, of which three editions 
were speedily exhausted. It had a run of fifty representa- 
tions, and brought him a pension of 2000 francs from the 
king, Louis XYIII. His next work The Mayor of the 
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Talace, was played m 1823 frith, less success , but foi it 
he received the cross of the Legion of Honour Five 
years to a day aftei his Louis IX , he pioduced Eiesque, 
a clever adaptation of Schillei’s Fiesco. In 1828 appealed 
Olga, or the Russian Orphan, the plot of 'which had been 
inspired by a voyage he made to Russia in 1826, of which 
he also published an account m prose About the same 
period he produced m succession Mai y of Bi abant, a poem 
m six cantos , The Man of the Woi Id, a novel m foui 
volumes, afterwards diamatised with success ; and m 1839 
Elimbdh of England, winch became very popular. By 
the revolution of July 1830 he lost at once his loyal pen- 
sion and his office as hbianan at Meudon; and, obliged by 
the cares of a wife and family to lesign a hfe of art for one 
of industry, ho was chiefly employed dm mg the next ten 
years m uniting vaudevilles and light dramas and comedies, 
working, as he happily remarked, pio fame instead of 
profaind. A well-conceived tragedy, Mai ia Padilla, gamed 
him admission to the French Academy, who chose him to 
succeed Bonald in 1841 Ancelot was sent by the French 
Government m 1819 to Turin, Florence, Biussels, and 
other capitals, to negotiate on the subject of intei national 
copyright, and the tieaties on tins question, winch fveio 
concluded soon after, were the result, m a gieat measuie, 
of his tact and intelligence 

ANCHISES (’Ay^icn??), m Gi eel Legend, son of Capys 
and giandson of Assaracus, Ins mother being Themis, a 
daughter of Ilus, the founder of Ilium or Tioy, to the 
i ulmg family of which, at the time of the Tiojan w r ar, he 
was also, on the paternal side, i elated, since Assaiacns had 
been a brother of Ilus (Iliad, xx 231-239). Fiom the 
Assynan chaiacter of the name Assaiacns, fiom the mtei- 
eourse between the Phoenicians and the eaily inhabitants 
of the Tioad, and from the connection of Venus, the pro- 
tecting goddess of the Phoenicians, with Anchises, it has 
been mfened that the family of the latter had originally 
come fiom somewheio uoai the centie of Assyrian influence 
Venus met Anchises on Mount Ida, and, cnamouied of his 
beauty, boie him iEncas (Iliad, n 820, v 217) He was 
not to mention the mothei of the child on pam of being 
lulled by a thuncleibolt fiom Jupiter He did mention it, 
however, and, by one account, was slam as foretold , but 
.lecoidmg to others, was only v r ounded and blinded In 
the more recent legend, adopted by Virgil, lie was conveyed 
out of Troy on the shoulders of lus son HSneas, whose 
wanderings he followed, it is differently stated, as far only 
as Sicily, wheie he was hunecl on Mount Eryx, or as fai 
as Italy. On the other hand, there was a giave on Mount 
Ida at Tioy pointed out as his At Segesta m Sicily lie 
had a sanctuaiy He was said by some to have had pro- 
phetic power The scenes of lus life represented m works 
of ait are his being earned on the shonldeis of iEneas, 
which fiequently occuis on engraved gems of the Roman 
period ; and his visits from Venus, which is lendered m a 
beautiful bronze relief, engraved m Milkngen’s Unedited 
Monuments, pi. 12. 

ANCHOR, in Navigation, from the Gieek aynvpa, which 
Vossins thinks is from oyurj, a crook or hook, an instrument 
of iron or other heavy material used for holding ships 111 
any situation in which they may he required to lie, and 
preventing them from drifting by the wands or tides, by 
the currents of livers, or any other cause. This is done 
by the anchor, after it is let down from the ship by means 
of the cable, fixing itself into the ground, and there hold- 
ing the vessel fast The anchor is thus obviously an im- 
plement of the first importance m navigation, and one on 
which too much attention cannot be bestowed in its manu- 
facture and proper construction, seeing that on it depends 
the safety of the vessel m storms. The invention of so 
necessary an instrument is to be referred, as may be sup- 


posed, to the remotest antiquity The most ancient Antiquity 
anchois consisted merely of huge stones, baskets full of of anchors, 
stones, sacks filled wuth sand, or logs of w 7 cod loaded w ith 
lead Of this kind were the anchois of the ancient 
Greeks, which, accoidmg to Apollonius Pihodius and 
Stephen of Byzantium, were formed of stone, and 
Athenaeus states that they w T eie sometimes made of w’ood 
These soits of anchors retained the vessel merely by then 
inertia, and by the faction along the bottom lion was 
aftei waids introduced for the construction of anchois, and 
also the giand impioveinent of forming them with teeth 
01 flukes to fasten themselves into the bottom , whence the 
words 080 ms and dentes aie frequently taken foi anchois 
111 the Gieek and Latin poets The invention of the teeth 
is asenbed by Pliny to the Tuscans, but Pausamas gives 
the meat to Midas, king of Flnygia Onginally there 
was only one fluke or tooth, wdience anchois w r cre called 
ere/o ocrro/ioi, but shortly afterwards the second w r as added, 
accoidmg to Phny, by Eupalamus, 01 , according to Stiaho, 
by Anacharsis, the Scjthian philosopher The anchois 
with two teeth were called dpn^i^oXoi or dy<£tVroyot, and 
from ancient monuments appear to have been much the 
same with those used m oiu days, except that the stock is 
wanting in them all Eveiy ship had several anchois, the 
largest of w'luch, corresponding to our sheet-anchoi, was 
never used but m extreme danger, and was hence peculiarly 
teimed lepd 01 scic? a, whence the pioveib saciam anchoi am 
solvere, as flying to the last refuge 
Up to the commencement of the piosent century what Modem 
was termed the “old plan long-shanked” anchor seems to ftnc1 ' 01 ' 3 
have been generally used. It was made of wi ought non, 
but the appliances of the anchor smith weie so crude that 
little dependence could be placed upon it About this 
time public attention was drawn to the nnpoitance of the 
anchor by a cleilc of Plymouth yaid named Permg, who 
published a book, and aiguccl, fiom the number of hioken 
anchois which came to the yaid for iepan, that them 
“must be something waong m the woikmanship — undue 
proportion 01 the manner of combining the parts ” Mr 
Penng alteied the sectional form, made the aims curved 
instead of stiaight, used non of better quality, and intro- 
duced improvements 111 the piocess of manufacture. Since 
1820 about 130 patents have been taken out for anchors, 
and the attention thus given to the subject, with the mtio 
duction of steam hammcis and furnaces, the substitution 
of the fan blast for the old bellows, and the better know- 
ledge obtained of the forgeman’s ait, have rendeied the 
anchor of the piescnt day so far superior to that of fifty 
years ago, that we laioly hear of one being broken, the 
giouna m which it is embedded generally giving way 
bofoie the anchor. 

1 . 2 3 . 



Eta 1 —Common Anchor. Fig 2 —Admiralty’s Fig. 3 — Eodgci’s. 


Fig. 1 repiesents the “common” anchor. The various 0ommon 
parts are known by the following terms 7 — The shank is anchor, 
the straight part, ab } the square, ac, is that part of the 
slmnk to which the stock and the shackle aie attached; 
d is the crown; de and df the arms ; gg the palms or 
flukes; the pee, the bill, or the point is the extreme end of 
the arm beyond the palm; the blade is the part of the arm 
at the back of the palm; h is the shackle or ring to which 
the cable is attached; ll is the stock , placed at right angles 
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1 __ Chains and Anchors for Steam, Vessels reguned by Lloyd’s Register of British and Foreign Shipping (1874). 
Minimum Weights of Anchors ex Stocle, Sizes and Length of Ckam Cables, and the Pi oof Strain to which they an 
to be tested , also Swes and Length of Hawsers and Waips, — the Anchors and the Links of the Chains to be oj 
unexceptionable for m and pi opm tions 
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2 — Chains anil Anchoisfor Sailing Vessels required by Lloyd's Registei of British and Foreign Shipping (187-1), 


f 

I 

j kum be is 
| foi lion 
\ cssd 1 

Ship a tonnage 





Anciioks 




j Stud-Chain Cablos 

Ifawseis mill Viiuiis | 

(9l> fathoms o! t atli) j 

dumber 

; Weight 

5 

h 

S a 
* 

23 ; 

s s 

Length 

| Stream 

| 

£■ 

o 

fc 

a 

Stieam 

W 

•g 

w 

Bov 

,ers 8 

| Co.leitno 
■ Weights | 

| Including Stock 

i 

s 

1 

P. 

1 r-c 
Stock 

1 Admnalty 
lest 

j Sheam 

j Hedge 

2d 

Hedge 






Cwts 

Tons 

Cwts 

Civts 

Cwts 

Cwts 

1 Inch 

'Ions. 

lath 

Inch 

Inch 

Inch j 

Inch 

2600 

50 

2 

1 

1 

34 

5* 

7 

1 

4 


n 

8* 

1 20 



3 j 


3200 

75 

2 

1 

1 

* 


84 

14 

i 



10* 

120 


5 

3 1 


3400 

100 

2 

1 

1 

5 


10 

if 

l 


ii! 

11* 

135 


54 

3 ! 


3810 

125 

2 

1 

1 

5! 

8 

114 

2 

i 

.. 

44 

13* 

165 


54 

34 


4140 

150 

2 

1 

1 

64 

8* 

13 

24 

u 


41 

15* 

165 


6 

4 


4610 

175 

2 

1 

1 

74 


144 1 

2? 

If 


1 

18 

365 


6 i 

4 i 


5020 

200 

3 

1 

1 

84 

10* 

234 

3 

14 



20* 

365 

* 

04 

4 


6070 

250 

3 

1 

2 

10 

12 

284 

4? 

24 

1 

i* 

22* 

195 


7 

5 


6920 

300 

3 

1 

2 

12 

13* 

344 j 

5 

24 

li 


25* 

195 

14 

74 

54 1 


7880 

350 

3 

1 

2 

134 

15* ! 

384 

6 

3 

H 


28* 

210 


74 

54 1 


8000 

400 

3 

1 

2 

154 

16* 

434 

64 

34 

If 

1* 

31 

210 

* 

s 

6 j 


9420 

450 

3 

1 

2 

16f 

18 

47| 

7 ! 

34 

* 

l* 

31 1 

210 


84 

04 | 


10,030 | 

500 | 

3 

1 | 

2 

18 

19 

5* 

8 1 

4 

2 

1* 

37* 1 

210 

$ 5 

9 

7 1 


11,300 

600 

3 

1 

2 

21 

21* 

60 

9 

44 

2* 

1* 

40* 

240 

u 

94 

7 

i 

12,500 

700 

3 

1 

2 

234 

23* 

67 

10 

5 

24 

i* 

43* J 

270 

lit 

10 

S 1 

5 

13,580 

800 ! 

3 1 

1 

2 

254 1 

25* 

72 1 ; 

104 

54 

2 1 

l* 

47?* 

270 

f J 

10 

8 

5 

14,620 

900 

3 

1 

2 

27| 

26* 

79 1 

il 

54 

2 ! 

1* 

51* 1 

270 

i £ 

10 

9 

54 

15,600 

1000 

3 

1 

2 

30 

28* 

854 

12 

6 

3* 

1* 

55* : 

270 


10 

9 

5 4 

17,500 

1200 

3 

1 

2 

32 

30* 

91| 

13 

64 

3i 

1* 

59* 

270 

l l<s 

10 

94 

6“ 

19,320 

1400 

3 

1 

2 

34 

31* 

97 

134 J 

6} 


lj-j 

63* | 

270 

1 

10 

10 

6 

21,100 

1600 

3 

1 

2 

364 

33* 

104 

14 

7 

34 

1* 

6744 

270 

1* 

11 

104 

H 

22,720 

1800 

3 

1 

2 

38 

34* 

1084 

144 

U 

34 

2 

72 

270 

1* 

11 

n 

7 

24,400 

2000 

3 

1 

2 

40 

35* 

114 | 

15 i 


3 i 

2* 

7644 j 

270 

3 * 

31 

n 

7 

23 300 

2500 

3 

1 

2 

42 

37* 

119^ ] 

17 1 

84 

4i 

2* 

81* | 

300 

1 i4t 

12 

12 

8 

32,100 

3000 

3 

1 

2 

45 

39* 

1284 

19 

94 

H 

O 4 

*liT 

91* 

300 

lid 

12 

12 

! 8 


rT ~ * The rales for the "building and classification of iron ships provide that “their equipment is to be regulated by the number produced by the 
fcum of the measurements of the half moulded breadth of the vessel amidships, 1 er depth flora the upper pait of keel to the top of the upper 
deck beams, and the girth of her half midship section to the same height, multiplied by the vessel’s length, for a one, two, and three decked 
vessel, and for a spar-decked steam vessel 

8 Two of the bower anchors must not be less than the weight set foith above, in the third a reduction of 15 per cent, will be allowed. 
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3 — Weights of Anchors and Sizes of Cables and Messenger's for all classes of Screio Ships and Vessels of 
II M Navy. (The weight given foi Anchors is exclusive of the Stock ) 



Lmc-of-Battle Slops 

Frigates 

Conettcs 

Despitch Vessels 

Gunboalo. 

T.nrirr, Ar- 
moui -clads 

A bom 3500 
tons 

C j w 

O-d | 

< 

f 

Under 2000 
tons 

i. 

< 

2700 to 3500 

2000 to 2700 
tons 

Under 2000 

Above 1600 
tons 

1100 to 1600 
tons 

960 to 1100 

| S 

500 to TOO 

ll 

l s 

& 

< 

eoo to soo 

tons 

jl 
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100 

100 

95 

90 

75 

S5 

75 

70 

60 

50 

45 

40 

30 

25 

20 

25 

20 

14 

9 

7 

No of do . 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

3 

3 

3 

3 

3 

2 

2 

2 

Stream 

cat 

30 

30 

25 

25 

20 

25 

20 

20 

18 

14 

12 

10 
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7 

6 

7 

6 
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5 

3 
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15 
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9 

9 

8 

7 

6 

5 

5 

5 
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3 
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9 

8 

7 

5 

7 
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5 

4 

4 

4 

3 

3 

s 
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18 ‘i 

18 

17 

174 

17 

161 

154 

HI 
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14> 

1311 
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134 
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13 

12 

11 
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Weight of Anchors supplied to Boats — 42 ft Launch, 120 ft , 32 ft Pinnace, 56 ft , 30 ft Cutter, 40 ft , 
Jollyboats or Gigs, 30 ft 


to the plane of the arms and shank The nse of the stock 
is to “ cant” the anchoi If it falls with’tlie aims on the 
ground, the other end resting on the end of the stock, the 
pull of the cable null turn it over, so that the stock will he 
upon the ground, and the weight of the ciown and arms 
then resting upon the sharp point, will cause it to enter 
the soil and take fast hold 

The stock is made of iron m ancliois of GO cwt and 
under, and of wood for anchors above that weight A 
wooden stock (fig 8) is made of English oak in two pieces, 
they aie scored over the squaie so as to leave a space of 
about 2 in clear between them at the shank and to touch at 
the exticmities. It is made parallel for about £th of its 
length at the centie, tapenng from thence to the exti enti- 
ties, the side next the shackle being kept st might and the 
lomaimng tlnee sides tapeied. The section at any pait is 
square, the dimensions being of the length at the 
centie and half of this at the ends. The two pieces are 
fastened together by four iron bolts near the shank, six oi 
eight treenails, and six iron hoops at the ends The hoops 
aie driven on tightly while hot, so that the contraction of 
the iron m coolmg may draw the paits closely together 
A projection, termed a nut , shown by the dotted lines at a, a, 
m fig 8, is left on the squaie to pi event any lateial motion 
of the stock An iron stock is made m one forging, so 
as to pass through a hole a, punched m the squaie The 
stock has a shoulder b, which fits against the side of the' 
shank when it is m the position for action as m fig 1, and 
it is secured by a key driven tightly on the other side of 
the shank The advantage 
of this is, that the stock can 
ho unshipped and laid along 
the shank for convenience of Fig 4 —Iron stock unshipped for 
stowing, as shown in fig 4 stowing 

The weight of the stock, whether of wood or iron, is about 
-Jth that of the anchor 

The shank and each arm are forged under the steam- 
hammer m three pieces, and are then welded together at' 
m and n, fig 8. The -welding is done by the “ Hercules,” 
which is a heavy iron ram placed over an anvil, so that it 
can be raised by steam power to a height of some 9 or 10 
feet, and then let fall, being guided m its descent by three 
men, who hold rods attached to it. It is needless to say that 


the welding must be caiefully done, as the whole strength 
of the anchor depends upon it 

To ensui e safety, eveiy auchoi should be tested at a Testing, 
public testing-house to Jd of its bieakmg strain The 
anchoi is held by a chain attached to the shackle, and the 
strain is applied to each arm sepaiatoly at Jd of its length 
from the point The pi oof of the anchoi is that it must 
show no sign of fiacture, and that if any deflection is 
caused by the stiam, it must leturn vciy nearly to its 
original shape A good anchoi, aftei being deflected half 
an inch, will return to its foimei shape, leaving no pei- 
manent set 

The size of anchors foi vanous slaps has been deter- Size of 
mined by piactice, but is based upon the theoiy that as anchois 
the anchor is rcqiuiod to withstand the force brought upon 
the ship by the wind and tide, which would othenvise 
cause her to drift, its strength must ba nearly proportional 
to her resistance A result which will accoid with sound 
practice may be obtained by calculating the resistance of 
a given ship at a speed of twelve knots, and taking this for 
the working load of the anchoi The woilnng load should 
be half the testing stiam, and consequently Jth of the 
breaking strength 

A laigc n on clad caincs 8 anchoi s, — 2 bower, 2 sheet, 

1 stream, 1 stern, and 2 keclge The bower anchors 
(fig 7) are stowed at the bow, and are for oidinary use m 
a roadstead, if there is any difference in weight, the 
heavier is stowed on the starboard side, and is termed the 
best bower The sheet anchors (fig. 8) are stowed as far 
forward as is convenient m the waist of the ship, and are 
sometimes called the waist anchors, they are only used 
in cases of emergency, or in the event of any accident 
befalling the bowers. The stream anchor is for use in a 
nver or sheltered place, where a small anchor is sufficient 
to hold the ship The stern anchor is used when it is 
required to moor at both head and stern, as is the case 
when there is not room for the ship to swing with the 
tide The kedge anchors are generally of different sizes, 
one large and one small , they are used to warp the ship 
along a narrow channel, the kedge being carried out in a 
boat with the hempen cable attached to it, and dropped ; 
the ship can then be hauled to the anchor. Kedge anchors 
are still supplied in the Royal Navy, but are very rarely 
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used, the seivice for which they aie intended being gene- 
rally peifoimed by the aid of a steam-tug vessel. 

The tables on pp 4 and 5 give the sizes and number of 
anchois and cables earned by ships of the Koyal Navy, 
and those leqmied Ly Lloyds lules to be earned m mer- 
chant ships The sheet and bower anchois aie of the 
same size, and aie given in the tables under the heading 
“ Bower ” 

Committee Public attention having been dnected to the subject of 

of 1852 anchois by the specimens which were exhibited at the 
Exhibition of 1851, a committee was appointed by the 
Admualty m the succeeding yeai to considei and lepoit 
upon the qualifications of the vanous kinds The com- 
mittee determined the qualities it was desirable for an 
anchoi to possess, and assigned numencal values to each 
The following tables give the result of then labouis, show- 
ing the numb ci of maiks obtained by each anchoi under 
trial 


Table showing the ? elat ive oi dev in which the sevei al Anchoi s 
stand with oegai d to each of the piopettics essential to cl 
good Anchoi — the names ananged alphabetically. 



Table showing the estimated numencal values of the sevei cd 
Anchors m oegard to the propci ties considei ed essential to 
a good Anchoi 


ANCHORS 

Sticngtli computed 
from the fust 
cruet:. 

Holding long and 
short scope 

Facility of stowing 

s 

3 

O' 

3 

I 

S 

3 

O' 

t| 

11 

d 

1 

j* 

■s 

£>0 

Is 

111 

a 

bO 

Total values. 

Proportionate! 












values of that 

15 

80 

10 

lo 


10 

5 

5 

10 

5 

160 

cpmlitnrs, j 












Admiralty, 

2 07 

6 42 

182 

2 01 

S9 

65 

95 

65 

198 

73 

1817 

Avltn's, 
Homtull’s 1 
(Porfcci's), f 

ISO 

y 10 

182 

2 01 

43 

65 

95 

65 

193 

44 

19 94 

233 

1069 

91 

153 

67 

185 

29 

52 

•55 

60 

19 94 

Isaac’s, 

2G3 

5 

45 

59 

89 

183 

29 

26 

55 

81 

13 S> 

Lenox's, 

101 

0 56 

106 

2 36 

67 

111 

71 

87, 

1 02 

73 

20‘61 

Mitclieson’s, 

Ik- 

fimtf 

1410 

91 

2 36 

45 

139 

57 

65 

88 

52 

21 S3 

Rodger's, . 

trial 

194 

10 69 

182 

2 36 

67 

64 

95 

87 

219 

73 

22 SO 

Trotman’s, 

222 

1444 

91 

177 

31 

185 

29 

52 

55 

44 

23 30 

Totals, 

1500 

80 00 

10 00 

14 99 

5 00 

9 99 

5 00 

4D9j 

10 00 

500 

159 97 


Note — Tins Table only piofesses to show appioximate values, and 
has no pietensions to mathematical accuiacy or picciaon. 

The following is a lecapitulation of the order m winch 
the anchois were ranked by the committee, together with 
their relative peicentage of inferiority or superiority to the 
Admiralty anchor, the value of which, as given in the 
foregoing table (18 17), was taken as the standard or 
unit:— 


Tiotman’c, . , 

1 28, 

or 28 per cent 

superior 

to Admualty 

Rodgei’s, . . 
Mitcheson’s, 

1 26, 

or 26 

do 

ao 

do 

1 20, 

oi 20 

do 

do 

do 

Lenox’s, 

1 13, 

Of 13 

do 

do 

do 

Honiball’s, 

, .109, 

or 9 

do 

do 

do 

Aylen’s, . . 

, .109, 

oi 9 

do 

do 

do 

Admualty, . . 
Isaac’s, . . . 

. 1 

the standard 



, . 73, 

oi 27 per cent utfuioi to Admualty. 


The decisions of the committee have been much 
questioned, one of the objections being that the qualities 
of strength and holding on, neither of which is of any uvi 
without the otkei, weie assigned such difleicnt values as 
15 and 80, it has also been stated that the Admualty 
anchoi was treated unfanly, as one was taken pionnscu- 
ously out of stoie foi the tnal, wheieas the othei com- 
peting anchois were made specially foi it 
The Admualty anchoi (fig 2) diilcis only fiom the oidi- 
naiy anchoi m having a nut, a, worked on the squaie, so 
that a wooden stock may be fitted tempoianly if the non 
stock is damaged, and that its piopoitions and fonn ha\e 
been carefully considei ed and definitely fixed Lenox’s 
and Aylen’s weie modifications of the Admualty anchoi. 
Mitcheson’s was of a difficult section to foige, and conse- 
quently expensive, and was wuthdiawn fiom the test of 
strength. Isaac’s was of a peculiar construction, aud may 
be passed ovei as moie ciuious than useful 
Bodgei’s anchoi, placed second on the list, was one 
of Captain Bodgci’s, BN, who foi the last foi ty jcai.i 
has devoted considei able pains to the nnpioumnt <f 
auchois. Ainonb his caihei inventions is an anchoi with 
a hollow shanl, to obtain gicatei stiength with a gnen 
weight of lion, then an anchoi without a palm, which lie 
tcimcd a “pidaie anchoi , ” aftenvauls a small-palmed 
anchoi , and by a patent taken m 1863, an “ indented small- 
palmed anchoi ’’ (figs 3 aud 7) The stock is of non m 
Luge as well as small anchois, and is made with a moilice, 
to fit ovei the shank instead of passing though it It is 
somewhat heavier than the stocks of oilier anchors, the 
aims aie shoitei than usual m piopoition to the length of 
the shank, and aie of a wedge shape, vaijmg m sliaipness 
fiom the tin oat to the head ot the palms , the back pait ot 
the aims is paiallolfiom palm to palm , the palm is double 
concave on the fiont, and has a small boidei at the edge 
foi confining the soil though which it is diagged, it also 
has a laigo indentation on the back for the same piupose 
and to save weight , the shank is lectangul.u at its junction 
with the aims, and squaie close to the collar foi the stoilc; 
the crown is made longei than usual, and has a huge 
couuteisunk hole m its centie to save w eight It is claimed 
foi this anchor that the peculiar foim of the palms and 
arms, with the hole in the crown, give it great holding 
power, and that it will bury itself m the soil until the 
upper palm is beneath the suiface, and consequently is 
not liable to be fouled by the cable 
Tiotman’s anchoi (fig 5), which obtained the highest place 
m the committee’s estimation, was an 
mipioved Homball’s (Porter’s) The 
stock is of non, snnilai to the Admi 
laity anchor; the shank is of rect- 
angular section, somewhat larger at 
the centre than at the ends, and is 
made fork-shaped at one end to re- 
ceive the aims; the aims are in one ri0 > 5.— Tiotnwu’s, 
piece, and are connected to the shank by a bolt pac- 
ing though then centie. The pecuhaiity of the anchor 
is that the arms pivot about this bolt, so that when it takes 
hold the upper fluke is brought in contact with the shank, 
thus leducmg the height above ground, and rendering it 
almost impossible for the cable to get entangled round it, 
or, in other w r oids, for the anchor to become foul. 

Of the anchors tested by the committee, Trotman’s, 
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anohot. 


Tiotinsn’ 

auclio. 
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Rodger’s, and the Admiralty find the most favoui at the 
present time Trotman’s and the Admnalty have under- 
gone no alteration, but Captain Rodgers has taken out two 
patents for improvements in his anchoi since the com- 
mittee repoited 

Martin s We now come to an anchoi of entirely different shape 
anchor. ft 0 m the pi ecedmg, patented by 

a Frenchman named Maitm. The 
anchoi is repiesented in fig 6 
in the position in which it lies 
on the ground just befoie taking 
hold. The shank is made m 
one foigmg,isof rectangular sec- 
tion, having a shoulder for the Fia 6 —Martin’s 
stock to fit against, and is increased both in thickness 
and aiea at the crown, the aims with the palms are 
forged in one piece, and then bent to the requned shape , 
one of the aims is passed though a hole in the ciown 
and is kept m position by a holt sciewed though the 
end of the crown, so that its point leaches a little way 
into an indent made for it m the lound part at the back 
of the arms Until very recently this seeming holt was 
placed m the shank m a veitical position (supposing the 
anchoi to be lying with the palms horizontal), so as to cut 
into the hollow pait at the fiont of the bent aim A veiy 
strong shoulder is woiked on the arms, so as to fit m a 
groove on one side of the shank, m such a manner that 
the arms will revolve though an angle of 30° eithei way 
The stock is fitted over the shank as shown, and secuied 
by a key, which fixes it tightly against the shouldei left 
on the shank The advantages of Maitin’s anchor aie as 
follows: — It is self-umivng , it must fall m the position 
shown m the figure, and the weight of the aims, together 
with the pull of the cable, presses then sliaip points into 
the soil, so that it takes hold immediately , it is impossible 
to foul it, it stows much moie neatly than any otkei 
anchor; its holding power is very gieat, as both arms aie 
m the soil at the same time, and the stock, winch is flat 
and broad, adds materially to tins quality, the stienglk is 
also very gieat At an expenment made at Poitsmoutk 
dockyard m Maich 1867, two of the anchors weie sub- 
jected to a stiain of 50 per cent, over the Admiralty proof , 
the arms weie deflected but tlnee-tenths of an inch by this 
great stiam, and when it was removed they regained their 
former shape. The anchor is made m three separate 
forgings without a weld Unmasted turret ships, which 
have an alkound fire, are, almost without exception, fitted 
with Martin’s anchor on account of the neatness with 
which it can he stowed, as the stock of any othei anchor, 
if not unshipped, would obstruct the fire of the guns The 
Admiralty allow a reduction of 25 per cent m weight i»i 
Martin’s anchor, using an 80 cwt Martin where a 90 cwt 
Admiralty or Rodgei’s anchor, weighing with its stock 
from 108 to 112 cwt, would befitted, the weight given 
for Martin’s anchor including the stock. 

Stocklcss Smith’s patent stockless anchor has been highly spoken of 

anchor. It is a modification of Martin’s anchor, but without the stock. 
Stowing A bower anchor is stowed in H M seivice as shown m 
bower fig 7. A, is the cathead ; B, the fish davit , C, and E, bol- 

anebor. lards; D, the hill-board The anchor is held in place by 

two chains, a and b, termed the cat-stopper and shank 
painter respectively, each of which is fitted with a long 
link at one end A holt 5, about 5 or 6 inches long, is 
fixed on the side of the cathead, on a hinge at its lower 
end , it is held in the upright position by another bolt c, 
which passes through the cathead, and is worked by a lever 
d; d is provided with a hole at the end for a lanyard, so 
that two or three men can pull it This whole arrange- 
ment is termed a slip-stopper. A somewhat similar com- 
bination of bolts and levers is fitted close to the bill-board 
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D, e being a shoit bolt secured at its lover end with a 
hinge to the ship’s side, and /a hooked lever which holds 
it in its upright position, /has a socket at its inboard end, 
to which a shifting aim, provided with a lanyard like the 
lever d, is fitted The cat-stopper is rove through the 
shackle of the anchoi, and the long link placed over the 



bolt b , it is then passed over a cleat g, on the side of the 
cathead, and belayed at the bollards C. The end of the 
shank parntei is passed under the crown and ovei the 
shank , its long link is placed over the bolt e, and it is 
belayed at the bollards E When it is desired to let go 
the anchoi, the arm is shipped at/, and the lanyaids at / 
and d arc manned , then, at the word of command (given, 
if the ship is lolling, when she lmches towards the side 
on which the anchor is stowed), the men pull the lanyards, 
and b and e are leleased simultaneously, the links of the 
cat-stoppei and shank pamtei diop off, and the anchor 
falls clear of the ship In mei chant ships it is not usual to 
fit the second shp-stoppei, b and e, in this case it is neces- 
sary, befoie letting go, to “ cock-bill ’’ the anchoi, — that 
is, to ease away the shank painter, so that the anchoi hangs 
by the cathead alone The next thing is to “ weigh” the 
anchor. It is hove up by the capstan, and when it appeals 
at the bows, the operations of “ catting ” and “ fishing ” 
have to be peifoimed A chain called the “ cat pendant ” 
is rove over the sheave h m the cathead, and shackled to 
a short piece of a similar chain attached to the anchor at 
one end, and stoppered to the cable at the other ; the in- 
boaid end of the cat pendant is taken to a leading block 
on the opposite side of the ship, and a purchase tackle 
attached to it, so as to give the men a run right aft. 

When all is ready, the word is given, and the men run 
away with the purchase until the anchoi hangs fiom the 
cathead instead of the hawse-pipe , it is then said to be 
“ catted ” A chain love through the block at the head of 
the fish davit, and having a large hook at the end, is then 
hooked to the inner arm of the anchor, which is then 
laised and swung inboard (the fish davit being made to 
revolve), so that the fluke rests upon the bill-boaicl D, and 
the anchor is “ fished.” The cat-stoppei and shank painter 
are then rove, and all made ready to let go again at a 
moment’s notice 

The cathead shown m the figure is made of plates and 
angle irons, and is similar m shape to the old wooden cat- 
heads, it is fitted with a single sheave h, made to swivel 
so as to give a fair lead for the chain when the anchor is 
at the hawse-pipe Catheads are frequently made of solid 
fnrgmgs, with a block hanging fiom the head for the cat 
pendant or fall. In ships designed for ramming, the cat- 
head is made to levolve like the fish davit B, so that it 
can be turned inboard, and there will he no projection on 
the bow to foul the enemy’s rigging. 

Fig. 8 shows a sheet anchor as stowed in a man-of-war stowing 
The anchor rests upon stout iron rods, a , a , called tumblers ; slieet 
they are connected to the ship’s side at the lower ends, so ancll0r ‘ 
that they will fall outwards, b, b, are short holts to keep 
the anchor in its proper position, with the tumblers slightly 
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inclining outboard. Both a , a, and b, b, are fitted to the 
shank of the anchor, and so arranged that rope lashings 



passing round the .shank can be secured to them. A strong 
bolt, fitted with three lugs, c, d, and e, is secured to the 
ship's side by eye-bolts, which allow it to revolve. Chains, 
/and (j , fastened to the ship’s side at one end, are passed 
round the shank of the anchor, and held by the lugs c and 
e at the other. A slip-stopper, h, clasps the lug d, and 
keeps the bolt in the position shown ; the inner fluke of 
the anchor rests on tire bill-board l 4 , the point is held down 
by a securing chain fitted with a slip at l, and the upper 
vud of the stock is secured in a similar way. When it is 
desired to “ let go,” the rope lashings on a, a, and b, b, are 
cut, the slips at the point and stock are knocked away, and 
t hen the stopper h is the only thing which holds the 
anchor. A shifting lever, shown by dotted lines, is fitted 
to a socket in h ; when a strain is brought upon this, the 
lug d is released from the grip of the stopper h, and the 
anchor let go, the tumblers, a, a, throwing it clear of the 
ship. 

It should be observed that -whenever a slip-stopper is 
fitted, care must be taken, by placing a pin at the hack of 
it, or otherwise, to prevent the anchor being let go by 
accident. 

Stern and stream anchors are stowed at the stern of the 
ship in the way described for sheet anchors. 

The hedge anchors are generally stowed in the main- 
chains. 

Sheet, stream, and stem anchors being very rarely used, 
have to be re-stowed by the aid of the yard-arm, without 
any special appliances being fitted. 

Mooring Mooring anchors are those which are placed in harbours, 
fcuchurs. £ or j-pg convenience of vessels frequenting them. A 
large buoy is attached to the end of the mooring cable, and 
the ship is made fast to a ring-bolt fitted on the buoy. 
Mooring anchors are not limited by considerations of 
weight, etc., as other anchors are, the only requirements 
being that they have sufficient holding power, and do not 





Fia 11.— Muslnoom Anchor. 


project above the ground, as any projection in the shallow 
waters in which they are 
usually placed would render 
ships liable to injury from 
grounding on them, and be 
dangerous to fishing-nets, <tc. 

Mooring anchors may there- 
fore be of stone, as shown in 

fig. 9 ; or of cast-iron, as in Fig. 9.-Buoy Mooring Block, 
fig. 10. Mushroom anchors (fig. 11), first proposed foi 
ships, are now only 
used for moorings. 

An old anchorwhich 
has one arm dam- 1 
aged is frequently 
used as a mooring 
anchor, the damaged 
arm being bent down 

close to the shank: _ , A „ , . \ f V 

, . i Fid. 10.— Cast-iron Mooring Anchor, 

the anchor is sunk , 

with the bent arm uppermost, and there is no projection 
above the ground. In 
harbours where there ( 
is not much room it 
is usual to place two 
anchors, connected by 
a cable, in a line at 
right angles to the 
direction of the tide ; 
a swivel is fitted at 

the centre of this cable, and the buoy chain is made fast 
to the swivel. With this arrangement the ship does not 
sweep such a large circle in swinging. 

The best mooring anchor which has yet been devised is 
shov'n in fig. 12. Its shank is a round bar of wrought iron, 
a, about 7 feet in length and 6 inches in 
diameter ; it is increased at b to 9 inches 
diameter for about 1 foot of its length, and 
terminated at / similarly to the point of a 
gimlet j holes are made in the stout part b, 
and a screw flange of feet diameter is 
cast around it ; the molten metal gets into 
the holes and makes a good connection Fig. 12.— Mooring 
with the wrought-iron shank. A swivel Anchor. 
c, to which a large shackle d, is attached, is fitted on as 
shown, and secured by a strong nut ; the end of the slmnk 
e is made square. To place this anchor in about 8 fathoms 
of water, four iron bars, each about 17 feet in length, and 
provided with a socket at one end and a square head at 
the other, are used. As the anchor is lowered the socket 
of the first bar is fitted on at e, and the socket of the 
second bar in its turn fitted to the square end of the first, and 
so on till the anchor reaches the bottom. A drumhead, 
similar to a capstan, is then fitted on the last bar, and capstan 
bars shipped in it ; by these means the anchor is turned 
round, and so screwed into the ground. It must be sunk 
through the soft mud or sand into the harder soil beneath it, 
and when this is done the holding power of the anchor is enor- 
mous. An anchor of the dimensions given weighs about 1 4 
cwt., and will hold far more than a cast-iron mooring anchor 
of 7 tons. The only objections to it seem to be the difficulty 
of removing it if the moorings are required to be taken up, 
and that special appliances are requiredf or putting it down. 

A good anchorage is where there are from 10 to 20 Ancliom 
fathoms of water, and the ground is not rocky or loose 
sand. Where there are more than about 20 fathoms the 
cable hears too nearly perpendicular, and is liable to trip 
the anchor: For anchoring in ordinary weather the length 
of cable veered out is about three times the depth of 
water. (t. m.) 
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ANCHOVY (. Engraulis , Cuv ), a family of small fishes 
akin to the shad and the sprat, all three being of the Clupeidce, 
oi Hen mg tube There are six or seven species of anchovy 
found in the seas of Eiu ope, of tropical America, and of 
India Of these the most important and the hugest is the 
common anchovy, Engumlis encrasicholus , so called from 
the bitter taste of its head, and the ancient belief that its 
bile was in that pait. From the days of the Gieeks and 
Homans it has been esteemed for its delicate and unique 
flavour , anchovy sauce is referred to under the name 
get i nm m Horace , Sat n 8, 46. The co mm on anchovy is 
fiom five to seven inches long, and resembles the sprat and 
saidme. Its distinguishing peculiarities are a shoit anal 
fin, the dorsal fin right over the ventral, a long sharp head 
with projecting upper jaw and mouth cleft behind the 
eyes, the colour rich bluish green on the back and silvery 
white on the belly, and large loose silvery scales Anchovies 
aie abundant on the coasts of Biitam, but the markets 
aie supplied chiefly fiom the Mediterranean fisheries, the 
best qualities coming from Gorgona, a small island near 
Leghorn They leave the Atlantic depths, and come m 
shoals to the coasts of Spam, Poitugal, Fiance, and Italy, 
to deposit their spawn dm mg the months of May, June, 
and July Like hernng they are caught with nets at night, 
being allured round the fislnng-boats by flies kept burning 
at the stem They aie '* headed,” “gutted,” pickled, and 
packed for exportation m barrels of five to twenty pounds, 
being repacked when bi ought to this countiy, and bottled 
up for use Some relish them raw from the bnne in which 
they aie pickled, but they are commonly used in the 
shape of sauce oi paste — a little vinegai, which dissolves 
the whole fish, including the bones, being used to produce 
the necessary consistence 

ANCHYLOSIS, or Ankylosis (from dyKvXos, bent, 
ciooked), stiffness of a joint, the result of injury oi disease 
The rigidity may be complete or only partial, and may be 
due to disease of the tendinous or muscular structures 
outside the joint, oi to disease of the joint itself. When 
the structures outside the joint are affected, the term “false” 
anchylosis has been used in conti adistmction to “true” 
anchylosis, m which the disease is within the joint An- 
chylosis is also used as an anatomical tenn, bones being 
said to anchylose (oi ankylose) when, from being originally 
distinct, they coalesce, oi become so joined together that 
no motion can take place between them. The form anky- 
losis agrees best with the etymology 

ANGILLON, Charles, son of David Ancillon, and one 
of a distinguished family of Fiench Protestants, was born 
28th July 1659, at Metz, and died, 5th July 1715, at Berlin 
He studied law at Marburg, Geneva, and Pans, where he 
was called to the bar At the request of the Huguenots 
of his native place, he pleaded its cause at the court of 
Louis XIV., urging that it should be excepted m the 
l evocation of the Edict of Nantes; but his efforts were so 
unsuccessful that he quitted the country and joined his 
father, who was already m Berlin. Through the influence 
of his father with the elector of Brandenburg, he was 
appointed at fiist judge and director of French refugees, 
and ultimately embassy counsel, historian to the king, and 
superintendent of the French school He is known chiefly 
by his writings, several of which relate to the revocation of 
the Edict of Nantes, and other events of his time He also 
wrote Miscellaneous Literary Criticisms, a Life of Sohman 
II., and a Tieatise on Eunuchs, the last of which he pub- 
lished under the name of Ollincan, an anagram of Ancillon 

ANGILLON, David, an eminent Fiench Protestant 
divine, father of the preceding, was born, 17th March 1617, 
at Metz, and died, 3d September 1692, at Berlin At the 
age of sixteen he went to Geneva to complete his theo- 
logical studies, and in 1641 he was appointed minister of 


- A N G 9 

Meaux, where he lemamed till 1653. At this time he 
accepted a call to his native town, Metz, and he continued 
to officiate there till 1685, when the revocation of the Edict 
of Nantes compelled him to retire to Frankfort He left 
this for Hanau, and finally settled at Beilin, filling the 
office of French Protestant pastor there, much esteemed 
by the highest classes, till his death m 1692 He was 
a scholarly writer, and a man remarkable for the moral 
beauty of his character 

ANGILLON, Johann Peter Friederich, a histonan 
and Prussian statesman, one of the family of French Pro- 
testant lefugees noticed above, was born at Berlin, 30th 
April 1766, and died there, 19th April 1837. Descended 
fiom a family of divines, he eaily selected the ecclesiastical 
profession, and studied theology first at Berlin and then 
at Geneva Shortly aftei finishing his course he was 
appointed minister to the Fiench community at Beihn, as 
well as piofessor of histoiy m the military academy, and he 
attracted attention even at court by the eloquence of his 
style. In 1 793 he visited Switzerland and, a few years after, 
France, the details of his journeys and observations being 
published on his leturn. He was a frequent and able 
contributor to the ] iter ary journals of the penod, and ia 
1801 appeared as the authoi of Liteiary and Philosophical 
Miscellanies, revealing a shrewd, philosophic cast of mind. 
Ancillon took rank among the most famous historians of 
his day by his next work, A Pictuie of Political Revolu- 
tions m Em ope since the 15 th Century , which gained him 
the eulogium of the Institute of France, and admission to 
the Royal Academy of Berlin. It is unfortunate that this 
work was nevei finished, for it is one of the ablest and 
most philosophical on the subject The merits of Ancillon 
were not overlooked He was appointed tutor to the 
punce royal of Prussia and his cousin in 1806, by Fiederic 
W illia m III , and received vanous appointments from the 
Government. In 1 81 4 he accompanied, the princes to Pans, 
and there became acquainted with Guizot, De Broglie, 
and other persons of eminence After completing the term 
of his office as tutoi, he was attached to the department of 
foreign affaus, and made a counsellor of state He took an 
active pait m many diplomatic transactions, rendering his 
country some signal services, and securing more and more 
the confidence of the court Soon after the revolution of 
July 1830, he was made minister of foreign affairs, with the 
entne conti ol of the whole department, and he retained the 
title of minister of state till his death. Besides the works 
already mentioned, he published, m 1817, New Literary and 
Philosophical Miscellanies , m 1819, The Science of Politics; 
m 1824, Objects of Faith and Knowledge in Philosophy, in 
1829, Thoughts on Man — his Relations and Interests, and 
a number of other woiks on politics and philosophy. 

ANCONA, a province of the kingdom of Italy, bounded 
on the N by the Adnatic Sea and the province of Pesaro- 
Urbino, on the W. by Pesaro-Urbino and Umbria, on the 
S by Macerata, and on the E by the Adriatic It forms 
part of the old district of the Marches, which passed fiom 
the dominion of the Pope to that of Victor Emmanuel m 
1860. The Marches compnse the March of Ancona on the 
north and the March of Fermo on the south, although the 
whole territory is sometimes called the Maich of Ancona. 
The name, however, has long ceased to he the official 
designation of any part of Italy, and the present province 
of Ancona, which has an area of 7 40 square miles, and 
a population of 262,369, conesponds in extent neither to 
the March of Ancona, nor to the Papal delegation of the 
min s name. There is little that is peculiar m the physical 
features of the province; the rivers are small and. unim- 
portant, and the hills are of no great height. Agriculture 
is the chief industry, and the sod, although naturally poor, 
yields large and profitable crops through the energy of its 
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mhabitants Considerable attention is also paid to the 
rearing of cattle and sheep, and the vine and the mulbeiiy 
aie grown to some extent The cultivation of the silk- 
worm has not of late yeais been very successful, owing to 
the prevalence of disease m the worm Chalk, sulphur, 
mid raw petroleum are found in different paits ot the 
province, but as yet little has been done to utilise those 
discoveries The puncipal towns are Ancona, Jesi, and 
Osimo 

Ancona, a city of Italy, and capital of the piovmce of 
the same name, is pleasantly situated on the Adiiatie, 132 
miles N E of Home, m a sort of amplntheatie between 
two lulls — Monte Ciriaco and Monte Guasco or Conero 
The streets are nanow and megulai, but the city contains 
some fine buildings, among which may be mentioned the 
cathedral of St Ciriaco (which is said to occupy the site of 
an ancient and famous temple of Venus), several of the 
churches, and the citadel The haibour, one of the best on 
the Adnatic, is defended by several foits and piotected by 
two moles On the older of these moles there is a magni- 
ficent triumphal aich of Panan maible, elected m honoui 
of the Emperoi Trajan, by whom the mole was built, while 
the other mole possesses a second aich, of much mferioi 
beauty, dedicated to Pope Benedict XIV. Ancona ceased 
to be 'a freo port m 1869, and tins circumstance, togethei 
with the gradual accumulation of mud m the karboui, and 
the conveision of a mercantile ship-bmldmg yard into a 
naval arsenal, lias had a veiy unfavourable effect upon the 
commerce of the place. In 1843 the value of the imports 
was £1,020,770, and of the exports £428,219, in 1869 
the respective amounts had deci eased to £585,296, and 
£157,969 The chief ai tides imported are coal, hardware, 
sugar, fish, cottons, woollens, linens, lead, iron, and petro- 
leum, while the chief exports aie wheat, maize, wine, rags, 
liquorice, and manufactured goods, the principal manu- 
factuies of the town being silk, papei, tallow, wax, and 
leather Ancona has a population of 46,000, many of 
whom are Jews and Greeks The city was founded about 
380 bo by Syiacusan exiles, who fled from Sicily m 
order to escape the tyranny of the eldei Dionysius From 
its admirable position it rapidly lose m importance as a 
seaport, and it also became celebrated foi its purple dye 
The exact tune of its subjection to the Homans is un- 
certain, but it was probably about 268 bc, when the rest 
of Picenum came under the powei of Home After the dis- 
solution of the Western Empne, Ancona was plundered 
by the Goths, Lombaids, and Saracens successively, but 
it always recovered its stiength and importance, and 
eventually became a seini-mclependent republic, under 
the protection of the Popes, It continued m this posi- 
tion until 1532, when Clement VII made himself master 
of it, and incorporated it with the Papal dominion In 
1797 it was taken by the French, who, m 1799, had m 
turn to sunender to a combined foice of Austrians, Rus- 
sians, and Turks, after a long and gallant defence undei 
General Meumer. The Fiench recovered possession of 
it m 1805, and soon after annexed it to their kingdom of 
Italy, but the Treaty of Vienna restored it to the Pope m 
1815. In 1832 the French seized Ancona, in older to 
check the Austrians, who wezo then occupying Bologna 
and the surrounding country, and they retained possession 
of it until the Austrians evacuated the Papal territory m 
1838. In 1860 Ancona was held by a hastily oiganised 
body of Belgians and Irishmen under the command of the 
French general, Lamoncibie It was here that Lamoncibre 
retired after his disastrous defeat at Castellidardo by Cial- 
dmi, when Victor Emanuel determined on invading the 
Papal States On the 29th of September (eleven days 
after Castelfidardo), Lamoriciere capitulated at Ancona 
with his entire army. In 1861 the city of Ancona, like 
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[ the rest of the piovmce, became part of the new kingdom 
I of Italy 

ANGUS Mahouts, the fourth king of the Homans, 
succeeded Tullus Hostilms about 638 bc, and leigned 
until 614 He defeated the Latins and other tubes, 
enlaiged Home by joining to it the J aniculum, and made 
the harboiu of Ostia. In his reign many of the conqueied 
Latins weie mcoipoiated with the Homan state, and not 
leceivmg the full fianchise, foimed, accoidmg to Niebuln, 
the fust elements of the Roman jAebi 

ANCYHA See Angora 

ANDALUSIA, oi Andalucia, an extensive region in 
the south of Spam, bounded on the N by New Castile 
and Estiemadura, on the W by Portugal, on the S. by 
the Atlantic and the Meditenanean, and on the E by the 
Mechtenanean and Muicia Although no longei official]} 
recognised, yet, like the othei ancient divisions of Spam, 
it is probably better known and often er lefened to, at 
least in populai language, than the modem provinces which 
have been loimed out of it These aie eight m number — 
Seville, Huelva, Cadiz, Jaen, Coidova, Granada, Almeria, 
Malaga It also corresponds to the “four kingdoms” — 
Seville, Jaen, Coidova, and Gianada — into which the 
Moors divided the south of Spam, to the still older Homan 
province of Bcvtica, and probably, m pait at all events, to 
the Tarslnsh of the Bible, a famous tiadmg emporium and 
district belonging to the Phoenicians, who w r ere the eaihcst 
known inhabitants of the country The name Andalusia 
is said to be a corruption of Vandalusia, from the Vandals, 
who oven an this part of Spam aftei the downfall ol the 
Homan Empne, other authorities, however, consider tint 
the Moots, who occupied the countiy aftei the Vandal", 
gave it its piesent name from their tenn Andalosh , “ land ot 
the West” Andalusia has an aiea of about 33,000 squaie 
miles, and m 18G7 had a population of 3,200,911 The 
principal nvei of Andalusia is the Guadalqiuvn, the Homan 
Baitib, which uses in the mountains of Jaen, and flows m 
a south-w'esteily dnection to the Meditenanean at San 
Lucar Its chief affluents aie the Jandula, the Guadiata, 
and the Huelba on the nglit, and the Xeml on the left 
Among the other livers of the province aie the Tmto, the 
Guadalete, and the Guadaljoico The countiy is veiy 
mountainous, the chief langes aie the Sienas Moiena and 
de Ar&ohe m the north, the Siena Susana m the centio, 
and the Sienas Nevada, de Gadoi, and Benneja m the 
south Theie aie several peaks of gieat elevation; among 
the highest are Mulahaceu (11,781 feet) and Picaclio do la 
Veleta (11,597 feet), both in the Sierra Nevada Many of 
the mountains abound with metals, as silver, lead, copper, 
iron, and wuth coal; wdule marble and quartz are also found, 
the formei in large quantities, and of a fine quality Though 
its soil and climate vary with the elevation of the land, 
Andalusia must be consideied the finest and most delight- 
ful of all the divisions of the peninsula. Some of the higher 
mountains aie coveied with perpetual snow, a luxury which 
is highly prized by the inhabitants of the valleys, where 
the summer is usually extiemely hot, and m winter the 
snow falls only to melt when it icaches the ground Heie 
the moie common Euiopcan plants and tices give place 
to the wild olive, the caper bush, the aloe, the cactus, the 
eveigieen oak, the orange, the lemon, the palm, and other 
pioductions of a tropical climate On the coasts of the 
Mediterranean, about Marbella and Malaga, the sugar-cane 
is successfully cultivated; and no inconsiderable quantity 
of silk is produced m the same region Agriculture is m 
a very backward state, and the implements used are of the 
most primitive description; nevertheless, owing to the 
natural richness of the soil, large crops of wheat and other 
cereals are grown There are, however, considerable tracts 
of land which, from want of water, are neither cultivated nor 
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inhabited, these occur chiefly in the west of the province 
The horses and bulls of Andalusia aie celebrated all over 
Spam, sheep and swine aie extensively bred, and game is 
abundant The inhabitants ai e a lively, good-humoiu ed, and 
ready-witted people, fond of pleasuie, laay, and extremely 
supeistitious, gieat boasteis, and, like most boasteis, veiy 
cowardly and tin warlike The men aie tall, handsome, 
and well-made, and the women aie among the most beau- 
tiful in Spam, while the dark complexion and hair of both 
sexes, and then peculiai dialect of Spanish, so distasteful 
to pure Castilians, axe as evident tiaces of the long lule of 
the Moois, as are the magnificent aichitectmal remains 
which adorn many of the Andalusian towns 

ANDAMAN ISLANDS. These islands he m the Bay 
of Bengal, 590 geographical miles fiom the Hoogly mouth 
of the Ganges, 160 miles fiom Cape Negiais in Butish 
Emma, the nearest point of the mamland, and about 340 
fiom the north extremity of Sumatia Between the An- 
damans and Cape Negiais intervene two small gioups, 
Pieparis and Cocos, between the Andamans and Sumatia 
intervene the Nicobai Islands, all seeming to indicate a 
submamie lange sti etching m a cuive, to which the 
menclian foims a tangent, between Cape Negiais and 
Sumatia, and though this curved line measuies 700 miles, 
the widest sea-space is less than 90 Some zoological 
facts are held to point to the foimei existence of con- 
tinuous land fiom Negiais to Aohm Head If we can 
accept the doubtful authonty of Wilfoid, Hindu legends 
notice this remarkable chain, and ascube it to Bama, who 
attempted heie fiist to bridge the sea, an enteipuse aftei- 
waids transferred to the south of India, and accomplished 
at the place we call Adam’s Budge. 

The main pait of the gioup is a band of four islands, so 
closely adjoining, end to end, but slightly oveilappmg, 
that they have long been known as one, viz , “the Great 
Andaman ” The axis of this band, almost a menclian 
line, is 156 statute miles long The foui islands are (uoitli 
to south) — Noith Andaman, 51 miles long, Middle Anda- 
man, 59 miles, South Andaman, 49 miles, ancl Rutland 
Island, II miles Of the tlnee straits winch part these 
foui islands, the two most southeily, Macphei son’s and 
Middle Stiaits, though nanow aie navigable Andaman 
Strait, between Middle and Noith islands, is at low water 
a fetid swampy cieek, not passable by a boat 

Little Andaman, 30 miles by 1 7, forming the southern 
extiemo of the group, is detached from Gieat Andaman by 
Duncan Passage, 28 miles in width One considerable 
island (Interview Island) lies immediately west of Great 
Andaman, and many islets aie scattered round. The 
highest pcuit m the gioup is Saddle Mountain, m Noith 
Andaman, approaching 3000 feet Fiom this southward 
the hills sink m height. 

People — These islands, so near countries that have for ages 
attained considerable civilisation and have been the seat of great 
empires, and close to the track of a great commerce which has gone 
on at least 2000 yeais, continue to our day the abode of savages as 
low m civilisation as almost any known on earth Our eaihest notice 
of them is in that remarkable collection of early Arab notes on India 
and China which was tianslated by Eus Rcnaudot, and again m 
onr own time by M Remand. It accurately represents the view 
entertained of this people by mariners down to our own tune 
“The inhabitants of these islands eat men alive. They are black, 
with woolly hair, and in their eyes and countenances theie is some- 
thing quite frightful . . They go naked, and have no boats 

If they had, they would, devour all who passed near them Some- 
times ships that are wmdbound, and have exhausted then provision 
of water, touch heie and apply to the natives for it, m such cases 
the ciews sometimes fall into the hands of the latter, and most of 
them aie massacied ” The traditional ehaige of cannibalism has 
been very persistent , hut it is entirely denied by themselves, and 
rejected by all who have taken part in our recent colony Of their 
raassacres of shipwrecked crews, there is no doubt; such horrois 
have continued to our own day on those islands, as well as on the 
N icobaTS. 
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The people aie Onental Negtocs, and idle stones wore once an- 
ient of their descent fiom vie eked caigoes of Afucan slaves Race3 
of somewhat like chaiacter are found m the mountains of the Malay 
peninsula ( Semangs ) and m the Philippine gioup ( Ajitas oi Adas) , 
theie is reason to believe a similar race exists m the ulterior of 
Great Nicobar, tlieie aie lccent iiimoms of the like m Borneo, 
and, strange to say, late research has shown a possibility of near 
connection w ltli the Andamanneis of the aboriginal race of Tasmania, 
recently extinct — cucumstances winch seem to indicate a foimei 
diffusion of this \anety of mankind over a large space of the 
south-eastern v oild But, m tiuth, accmate comparison of these 
tubes has yet scaicely been attained The Andaman countenance 
has generally lmpiessed Europeans at first as highly repulsive, and 
as Afucan m cliaiacter, but when we come to paiticulais, it has 
usually neitliei the exaggerated blubbei -lip, noi to a like extent the 
prognathous piofilc, of the true Ncgio , noi has the Andamannei tho 
Negio’s Luge oi lll-iouncd feet The eai is small and veil-formed , 
the hair glows in shoit detached tufts, culled in small ungs close 
to the head, but is declined not to be woolly (Tlieie aie tubes of 
a long-haued mce on Interview Island, and it is also said on Rut- 
land These aie of supenor statuie, and may have been modrSed 
by alien blood fiom shipwiecked crews ) The skm is of a lustioud 
black , the people, especially the men, aie often lobust and vigoious, 
though their statuie is low— seldom 5 feet, and generally much less 
In tins respect they can look down on the Cape Boschmen alone 
The geneial resemblance of countenance asenbed to the people in 
some accounts is entnely denied by those who have become familiar 
with them Pxofessor Owen, m a skull which he examined, found 
none of the distinctive ehaiacteis of the Afucan Negio The 
people, as a lule, are absolutely devoid of clothing The men’s 
neaiest appioacli to it is to twist a lew Jibies round the foiehead oi 
neck, or below the knee , the women sometimes make a slight attempt 
at decent coveung with leaves oi tails of plaited fibie — the last appeal - 
mg to he only a modem innovation, and the result of partial con- 
tact with orn settlement Adult males aie alleged to be tattooed, 
oi lather cicatnsed (though photogiaphs do not confnm tho univer 
sality of this) The piocess begins about the age of eight, and goes 
on at mteivals It used to he done with a flint , now usually with 
bottle-glass Till the piocess is complete, the youth is ineligible 
foi maruage With both sexes all hau is shaven off, except a 
nairow stun fiom ciown to nape, which is kept cut close Tho 
men rarely have hoard, and in geneial thou eye-lashes aie few The 
people are neitbci long-lived noi healthy Indeed, few are believed 
to pass forty They suflei especially fiom feveis, colds, and lung 
complications , but also fiom bowel complaints, headache, tooth- 
ache, abscesses, and lhcumatism The malanous influence of newly’ 
cleaied jungle affects them as violently as Europeans Formerly 
then almost sole lemedial tieatment was to coat themselves m whole 
oi pait w ith mud and turtle-oil This mud daubing m various forms 
is also u&od as mourning, and as a piotection against musquitoes 
oi the sun’s iajs Paint made fiom feirugmous red eaith is used 
as a docoiation Of late the natives lonnd the colony appreciate 
qumme highly 

They have nothing whatevei approaching to agriculture, nor does 
then rude shelter of leaves deseive the name of hut Their chief 
food m the hot season consists of turtle, wild fiuits, and honey, 
which they pioctue with gieat dextenty In the rains the seeds of 
an At tocarpus are a staple, and in the intermediate season the wild 
hog; when the hog becomes scaice, fish and turtle. They have 
laige appetites a man will consume 6 lb of fish at a sitting, and 
soon he ready to begin again At their haunts kiichcn-mtddeni 
aie formed fiom bones and shells till the stench becomes unbear- 
able, then they shift quaiteis Col Man mentions a kitchen - 
midden at Hope Town 15 feet high and neaily 50 in diameter, almost 
exclusively composed of shells They seem kindly among themselves, 
and capable of stiong attachments , and though irritable, they aie 
not vindictive They aie veiy feailess, and aie formidable archers, 
shooting stiongly and tiuly with a bow between 5 and 6 feet long, 
of tough wood, haid to bend They shoot and harpoon fish with 
skill, and catch it also by hand, and have hand-nets, and stake - 
nets for tmtle. 

Monogamy seems the rule A young man proclaims himself a 
candidate for maruage by eating a special kind of fish (a species of 
lay), whilst marriageable gills wear ceitaiu floweis The young 
man, if a pig-liunter, abstains fiom poik for a year, if a turtle- 
hunter, fiom turtle , and dunng the probationary year honey is for- 
bidden, The wife provides slieltei and mats to he on, does the 
cookin'* ( all food is cooked), procui es water and shell-fish, carues 
loads, shaves and paints her husband, and tends him when sick 
The husband protects his wife, makes canoes, weapons, &c , and 
sometimes goes in search of food , but this generally devolves on 
the unmarried They pet their children, but many perish^ A 
family of throe living childicn is rare If an adult dies, he is quickly 
buried, and tho tnbe migiates 8 or 10 miles for about a month. 
Some months later the bones, as they dry, arc taken up, and these, 
the skull especially, are earned about by the kinsfolk— for how 
long we are not told. Mourning is shown by a daily daubing of 
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olive mud, particularly a thick coat on the head It lasts a month 
During their sonow they are silent, retrain fiom red pamt and 
decoration, and fiom much food, especially fiom poik and honey , 
but have daily to thiow a piece of honey-comb into the the 

A notable eccentncity with these people is ciying, as an utter- 
ance of emotion It is an expression of leconciliation with enemies, 
and of joy at meeting tnends aftei long sepaiation Something 
similai is known m .New Zealand, and, it would seem, among the 
Patagonians "When two Andaman tubes meet undei such circum- 
stances, the new-comeis begin the piocess, the women weeping first , 
their men then take up the lugubiious function , finally, the tribe 
on whose ground the scene occurs recipiocate, commencing with 
thou women This doleful antistroplie is continued long— “ some- 
times through seveial days ” — and then they take to dancing 1 
They aie said to have no idea of a God 01 future state, though 
Colonel Symes m his naiiative gives a different acoonnt, and pei- 
liaps information on this point is still too impel feet "We lmd 
reference made to their belief that evil spurts cause disease, and 
to then dread of the ghosts of the dead 

They were always \ ery hostile to stranger s, repulsing all appioaches 
U ith treachery, or with violence and showeis of airows This may 
have originated m ancient liability to slave lauls Not till five yeais 
after the establishment of Poit B'air colony did they begin to abate 
hostility .Robb cues weie frequent, and the niuider of peisons 
straying into the woods The Government established homes foi 
the aboi lgmos m the environs of the settlement — viz , sheds for 
shelter, with some aid in. lations, &c , and this conduced to a better 
state of things An oiphanago also has now been established under 
European matrons 

They aie peifect swimmers and daveis, and cxpeit in managing 
canoes These are neatly formed, and, accoidmg to Mouat, some aie 
fitted with outuggers, which enable them to go seaward for con- 
siderable distances 1 Two centimes ago, accoidmg to Captain A 
Hamilton, they used to make hostile descents on the Nicobais, and 
this is contained by a NicobaT tiadition mentioned in the Asiatic 
Researches 2 But there is apparently no later evidence of such 
expeditions, and they were piobably confined, to Maich and Apul, 
when the sea is genoialiy like a pond 
The number of aborigines is unknown, and conjecture has vaned 
from 3000 up to 10,000, or even 15,000 Dr Mouat, in 1857, 
whilst steaming rapidly lound the islands, everywhere saw natives 
in. consideiable numbeis, and was induced to believe that the oldci 
and lower estimates had. been much under the truth, hut there is 
reason to believe that the population is on the coast only They 
aie divided into tubes oi groups, not usually containing more than 
thirty individuals , and among these the conntiy is partitioned in 
some fasluon, for we aie told that trespasses are a common giound 
of wai between tribes Each tube lias a dep6t, or headquaiteis, 
where the sick are tended and surplus store? are kept 
The name Umcopie is applied to the Andaman lace in books, 
originating with a vocabulary given by Lieutenant Colebiooke 3 
One suspects some misundei standing about this Of the language 
we have as jet little mfounation It is said to be very deficient m 
woids, and there is the tendency usual m the circumstances to 
stiong dialectic differences Thus the people of Little Andaman 
are said not to undeistand those of South Andaman Those near 
the settlement begin to mcoipoiate English and Hindustani words 
It is stated positively that they have no numcictls It was once 
believed that they had no pioper names, hut this pioves erroneous 
The child is named before birth , hence names seem of common 
gender, and as they aie few — some twenty in all— a special epithet I 
is prefixed to each, personal or local m ougm 

Climate — This is veiy moist, as might be expected 
The islands are exposed to the full foice of the south-west 
monsoon of summer, and also m some seasons share that 
rainy effect of the noith-east monsoon of the late autumn 
which characterises the Coiomandel coast m the same lati- 
tude Hence Colonel Kyd, who was chief of the settle- 
ment abandoned m 1796, says only fotu months 5 fan 
weather could be counted on, and a later explorer uses 
nearly the same phrase. The natives divide the year 
into thiee seasons — (1 ) The dry, hteially “the northern 
sun/ 5 February to May, (2 ) The rainy, June to September, 
(3 ) The moderate season, October to January. There is, 
however, rather a remaikable want of umfoimity an the 
seasons The rainfall at Port Blair for four years is re- 
ported as follows . — 


1 The native boats near Port Blair have no outrigger, 

2 n 344 

3 As. Res., iv. 392. 


ISLANDS 


1869, 

, , . 155 7 inches 

1870, . 

. 119 9 

1871, 

. 100 09 „ 

1872, . 

. 103 02 ., 


The annual mean tempera tui e, reduced lo sea-level, 13 
about 81° Fain 

Geology , c Lc — The islands appear fiom the sea as a senes 
of low hills These being coveied with dense and lofty 
foiest, we have as yet little mfoimation on the geology. 
The suiface is excessively nregular, and the islands are toe 
nanow to have nveis. There has been no alluvial deposit, 
and m many places the locky foimation is bare Near 
our settlement in South Andaman the principal rocks are 
giey tertiaiy sandstones, identical with those prevailing 111 
Aiacan This sandstone affords excellent building material. 
Tiaces of coal have been found, but only small pockets 
in the sandstone, without scam Seipentine lock occurs 
on the east coast south of Port Blair, and on Rutland A 
bxoad stop of indurated chlontic lock extends fiom Poit 
Blau noith-north-ea&t to the east coast of Middle Andaman 
Coral leef bameis gird the islands on all sides The general 
dip of the locks is to the westward, and thus the depth of 
sea on the east is much greater On the west the coials 
aie continuous and very extensive, forming patches of reef 
even 20 or 25 miles from shoie. Agate flakes have been 
found ou the site of an old encampment. It is cuiious 
that Captain A Hamilton speaks of an adventurer known 
to him who made money by quielsilva obtained fiom these 
islands, but no continuation of this lias been reported. 
No fossils have yet been got 

Vegetation — On the east the prevailing cliai actor is of 
forest trees with straight stems of 100 feet m mean height, 
often entirely coveied with climbing plants On the west 
vegetation is not so lofty Deciduous tiecs are oveiy- 
wlieie sporadic, and large tiacts of them occur, lobbing 
the landscape 111 the hot season of its tiopical richness by 
then grey sterile aspect. These trees aie generally of little 
utility Bombax maldbaricim is abundant among them. 
The immense buttressing of the stems of many of the tiecs 
is notable Extensive tiacts are also occupied by bamboo 
jungle, 30 to 35 feet high, almost entirely of Bambnsa 
andamamca , fiom which lofty forest trees stand out, very 
far apart The bamboo seems to attach especially to the 
mduiated chlontic lock. Mangiovo swamps fringe the 
httle bays and straits, with many 01 cluds Behind the 
swamps are palms, Phoenix pedudosa and Lwuala paludosa , 
also Bamngtoma and Excoecm 1 a Agallocha , recognised by 
their red decaying leaves in June and July, and Laytr- 
stroemia and Pterocarpus by their lich lilac or yellow 
blossoms Aiborescent euphoibias, screw-pines, and a 
Gycas of considerable height, give a remarkable aspect to 
the coast vegetation in many places. Above these are the 
coast forests, on the slopes of lulls, and valleys influenced 
by the sea Mimusop s mdica , believed to be a very valu- 
able wood, forms whole forests; sometimes in equal pro- 
poi tions with llemicyclia andean Around these are ti opical 
mixed forests, though which it is haul to force a way 
fiom the multitude of climbers Uipterocai pus hems ns 
the typical tree here Palms aie numeious — e g , Lirvahi 
peltatci and Areca tnandra On one small island (Ter- 
mooklee) tlieie is a gigantic CorypJut with leaves 30 feet 
long, but stemless The high forests of the liitenor are 
httle known The quantity of intricate climbers is lass, 
and the uniformity of vegetation greater. Treeless spots 
are confined to craggy islands completely exposed to wind 
and weather. The general chaiaeter of the vegetation is 
Siamese, altered by some unfavourable cncurnstanees, prin- 
cipally the scarcity of running water. But there are also 
a number of Malayan types not found on lire adjacent 
contment. There are no tree ferns, apparently. There 
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are a considerable number of edible wild, fiuits No in- 
digenous coco-palms exist, though these are so plentiful on 
the adjoining Cocos and Nicobars Much of the sceneiy 
of the islands is very beautiful 

Animal Life — This is greatly deficient throughout the 
whole gioup, especially as regards Mammalia, of which the 
species are very few Theie is a small pig ( S andaman- 
ensis), important to the food of the people — peihaps that 
found on the Nicobars, a Paiadoxuius , a rat with spmy 
hairs (if andam) , a small frugivoious bat ( Gynopteius 
mar (/Hiatus ) A “wild cat” is alleged, but there seems 
doubt about it. No Quadiumana have been seen. Of 
birds several species seem peculiar to this group, or to the 
Nicobars, 01 to the two together , and some of the Anda- 
man species are considered by Mr Blyth to accord better 
with corresponding species at a distance than with those 
on the adjoining pait of the continent Thus, A? tamus and 
0) lulus of the Andamans seem identical with those of Java, 
not with those of India 01 Burma, and a shnke of these 
islands agiees bettei with a species of China and the 
Philippines than w ith the neaiest species in Bengal, Aracan, 
and the Malay peninsula Caves on the coast aie fie- 
queuted by the swift, which forms the edible nest of the 
China market Pigeons, kingfishers, and woodpeckeis aie 
numerous Beptiles aie pietty numeious, both as regaids 
species (15 to 20) and individuals, including eight Opfiuha 
and seveial Gecloes, of which four or five aie peculiar. 
Among these is one ( Phelsuma andam ) the immediate 
kindred of which is known only m Madagascar and the 
adjoining islands The Indian toad is common Turtle 
are abundant, and now supply Calcutta The species of 
fish are very numeious, and many are peculiar. They have 
been especially studied by Di F. Day It is much to be 
desired that these islands should have a thorough scientific 
exploration whilst the type of then productions is still 
substantially uninfluenced by foreign agency 
History — It is unceitam wliethei any of the names of the islands 
given by Ptolemy ought to be attached to the Andamans , yet it is 
probable that this name itself is tiaceable m the Alexandnan 
geogiapher Andaman fu&t appears distinctly m the Arab notices 
of tlie 9th centuiy, all eady quoted But it seems possible that the 
tiadition of manne nomenclatuie had nevei perished , that the 
'Ayadov Balpovos vrjffos was really a mi sun d ei standing of some form 
like Agdamun, while Nrjtrot Bapolcrtrai sumved as Lanka BUils, the 
name applied by the Aiabs to the Nieobais The islands aie bnofly 
noticed by Mazco Polo, who probably saw without visiting them, 
undei the name Angamanam, seemingly an Arabic dual, “The two 
Angamans,” with tlie exaggerated but not unnatural picture of the 
natives, long euiient, as dog-faced Antlnopophagi Anothei notice 
occurs m the stoiy of Nicolo Conti (circa 1410), who explains the 
name to mean “ Island of Gold, ” and speaks of a lake with pecuhai 
vutues as existing in it (the natives do lepoit the existence of a 
fiesh-watei lake on the Cheat Andaman) Latei tiavelleis lepoat 
the stones, too well founded, of the fciocious hostility of the people , 
ot whom we may instance Cesaie Fedenci (1569), whose nanativc 
is given m Rcmusio, vol in (only m the latei editions), and m 
Puielns A good deal is also told of them m the vulgai and gos- 
sippmg, but useful woik of Captain Hamilton (1727) In 1788-89 
the Government of Bengal sought to establish m the Andamans a 
penal colony, associated with a harbour of relnge Two able oJfficeis, 
Colebiookc of the Bengal Engmeeis, and Blair of the sea semce, 
weie sent to smvey and lepoit In the sequel the settlement was 
established by Captain Blau, m September 1789, on Chatham Island, 
tn the S E bay of the Gieat Andaman, now called Poit Blair, but 
then Poit Cornwallis Theie was much sickness, and after two 
yeais, urged by Admiral Cornwallis, the Government tiansfened 
the colony to the N E pait of Great Andaman, where a naval 
arsenal was to be established With the colony the name also of 
Port Cornwallis was tiansfened. to this new locality The scheme 
did ill , and in 1796 the Government put an end to it, owing to the 
gieat moitality and the embairassments of maintenance The 
settleis weie finally removed m May 1796 In 1824 Port Corn- 
wallis was tlie rendezvous of the fleet carrying the army to the first 
Burmese war In 1839, Dr Helfci, a German savant employed by 
the Indian Government, having landed m the islands, was attacked 
and killed In 1844 two troop-ships, “Bnton” and “Kunnymedc,” 
were driven ashore heie, almost close together. The natives showed 
thenr usual hostility, killing all stiagglers Outrages on ship- 
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wrecked ciews continued so rife that the question of occupation had 
to he taken up again , and m 1855 a pro]ect was formed for such a 
settlement, embiacmg a convict establishment This was nitci- 
lupted by the great mutiny of 185 7, but as soon as the neck of that 
revolt was broken, it became more urgent than ever to pxovide such 
a lesource, on account of the gieat numbei of pusoners daily falling 
into oui hands Lord Canning, theiefoie, m November 1857, sent 
a commission, headed by Di E Mouat, to examine and report The 
commission lepoi ted favourably, selecting as a site Blair’s original 
Port Cornwallis, but pointing out and avoiding the vicinity of a 
salt swamp which seemed to have been pernicious to the old colony 
To avoid confusion, the name of Port Blcm was given to the new 
settlement, which was established m the beginning of 1858 At 
the end of 1871 the number of convicts m the colony was 7603, 
For some time sickness and moitality weie excessively laige, but 
the leclamation of swamp and clearance ot jungle ou an extensive 
scale by Colonel Hemy Man when m chaige (1868-1870), had a 
mobt buichuial ofiect, and the health of the settlement lias since been 
notable Ot late yeais the Euiopean detachment of 120 men has 
sometimes been without a man in hospital 1 Cattle have been 
intioduced m consideiable numbeis , extensive gaidens have been 
planted, embracing many thousands of valuable fiuit and timber 
tiees Mangoes, oianges, pommeloes, pine-apples, and jaek-fiuit 
arc giown with especial success The Andaman colony obtained a 
tiagiuil notoriety from the niuidei of the vieeioy, the Eailof Mayo, 
by a Mohammedan convict, when on a visit to the settlement, 8th. 
Februaiy 18/2. Decently the two gioups, Andaman and Nicobar, 
the occupation of the latter also having been foiced on the Butish 
Government (in 1869) by the continuance of outiagc upon vessels, 
have been united undei a chief commissioner residing at Poit Blair 
Steamcis lun fiom Calcutta to both groups monthly 

(See, among otliei woiks, LLeut Colebiooke m Asiatic Researches, 
vol iv ; New Ace of the E Indies , by C'apt A Hamilton. , Adven- 
tures and Researches , by Di Mouat, Papeis m the Journal and 
Proceedings of the As Soc Bengal, Kuiz, Report on the Vegetation 
of the Andaman Islands, and othei official documents ) 

(H Y) 

ANDELYS (Les), a tcrvvn in the department of Eure, 
Fiance, foimed by the union of Le Grand and Le Petit 
Andely, which are situated, the latter on the eastern bank 
of the Seme, and the former neaily half a mile fiom the 
liver, at a distance of about 20 miles noith-east of Evreux. 
Grand Andely, the older of the two, dates fiom the 6th 
centuiy, and contains a collegiate chuich, whose stained- 
glass -windows are remailcably beautiful Petit Andely 
sprang up around the chateau Gaillaid, which was built 
by Rich aid Coeur de Lion m 1195, and was foimeily one 
of the strongest foi tresses in France The chief manu- 
factuies at Les Andelys aie cloth, thread, and leather, and 
theie is a consideiable trade m gram and wool Popula- 
tion (1872), 5379 

ANDENNE, a town of Belgium, in the piovmce of 
Namui, situated on the light bank of the Meuse, 10 miles 
east of Namur It contains no buildings of note, but is a 
place of consideiable manufacturing activity. The puncipal 
pioductions are porcelain, tobacco-pipes, and paper, and m 
the neighbourhood are beds of pipe-clay and marble quar- 
nes Population, 6370 

ANDERNACH, a small town of Rhenish Prussia, situ- 
ated on the left bank of the Rhine, 10 miles noith-west of 
Coblenz. It is the Antunnacum of the Romans, and in 
the Middle Ages was a fortified town of considerable im- 
portance, but at the piesent day the walls only add to its 
picturesque appearance Among the objects of interest 
aie a lofty watch tower, the Coblenz gate, and the fine 
parish church, built in the beginning of the 1 3th century 
Andemach has a trade in leather, com, and wine; but its 
most noted articles of commerce are millstones, made of 
lava and of tufa-stone, which when pounded and mixed 
with lime, possesses the property of hardening under water, 
and has been much used by the Dutch as a cement in the 
construction of their dykes Population about 4000. 


1 In 1867 tfle moitality among convicts was 10 16 per. cent., and in 
only one previous year had it been below that figure, often m excess. 
1868 gave 3 9 pei cent. , 1809 2 per cent , 1870, 1'07 per cent.; 
1871, about the same. 
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ANDERSON, Adam, a Scottish economist, was born 
m 1G92, and died m London on tlie 10th Januaiy 1765 
He was a clerk for forty yeais m the South Sea House, 
wheie he published a work entitled Historical anil Chono- 
logical Deduction of the Origin of Commence, containing a 
History of the Gieat Commercial Intel ests of the Bntisk 
Empire (17G2, 2 vols fol ) A thud, edition appealed in 
1797-9, m foui vols 4to, the last volume being an appen- 
dix and continuation by the editor, Mi Walton 

ANDERSON, Alexander, an eminent mathematician, 
was bom at Aberdeen about 1582. In lus youth he went 
to the Continent, and settled as a pnvate teacher or pro- 
fessor of mathematics at Pans, wheie he published or 
edited, between the yeais 1612 and 1619, vauous geo- 
metucal and algebraical tracts, wdnch aie conspicuous for 
then ingenuity and elegance. He was selected by the 
executois of the celebiated Vieta to revise and edit his 
manuscupt w r orks, a task winch he dischaiged with gieat 
abihty. He aftei wauls produced a specimen of the applica- 
tion of geometucal analysis, winch is distinguished by its 
clearness and classic elegance. The w r orks of Anderson 
amount to six thin 4to volumes, which aie now veiy scarce. 
As the last of them was published m 1619, it is piobable 
that the authoi died soon after that year, but the precise 
date is unknown 

ANDERSON, Sir Edmund, a younger son of an ancient 
Scottish family settled in Lincolnshire, was born at Biough- 
ton or Plixborough about 1540, and died m 1605 He 
■was some time a student of Lincoln College, Oxford, and 
xemoved fioni thence to the Innei Temple, wdiere he applied 
hnnself diligently to the study of the law, and became a 
banister. In 1582 he was made lord chief-justice of the 
common pleas, and in the year following was knighted 
He -was one of the commissioneis appointed to tiy Queen 
Maiy of Scotland in 1586 His works aie — 1. Repoits of 
many principal Cases argued and adjudged m the time of 
Queen Elizabeth m the Common Bench, Lond. 1644, fol ; 2. 
Resolutions and Judgments on all the Cases and Matters 
agitated in all Cow ts of Westminster in the latter end of the 
reign of Queen Elizabeth, Lond 1655, 4to. 

ANDERSON, James, LL D , was boin at the village of 
Hermiston, m the county of Edmbuigh, m the year 1739 
At an early age lie lost his paients, who w T eie m humble 
life, but this did not interrupt his education, and being 
desirous to obtain an acquaintance with chemistry as a means 
of professional success, he attended the lectuies of Dr Cullen 
Enlarging the sphere of his employments, Anderson forsook 
the farm m Mid-Lothian which his family had occupied 
for several generations, and rented in Aberdeenshire a 
farm of 1300 acies of unimproved land But pievious to 
this he had become known to men of letters by some essays 
on planting, which, under the signature “Agncola,” he 
published m the Edinburgh Weefdy Magadne, in 1771 
After wnthchawmg fiom lus northern faim, where he re- 
sided above twenty yeais, he settled m the vicinity of 
Edinburgh, and continued to interest himself m agncultural 
questions In 1791 he projected a periodical publication 
called The Bee, consisting of miscellaneous onginal matter, 
which attained the extent of eighteen octavo volumes. It 
was published weekly, and a laige proportion of it came 
from his own pen From this penod till 1803 he issued 
a number of publications chiefly on agncultural subjects, 
which had no small influence m advancing national im- 
provements Dr Anderson, after a gradual decline, partly 
occasioned by excessive mental exertion, died m 1808 

ANDERSON, James, a learned and industrious anti- 
quary of Edinburgh, was born theie August 5, 1662, and 
educated to the legal profession, m which he became a 
writer to the Signet. His reputation as a historian stood 
so high, that just before the Union the Scottish parliament 
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commissioned him to piepaic for publication what remained 
of the public records of the kingdom, and m their last 
session voted a sum of £1940 sterling to defray his expenses 
At this w r oik lie laboured foi several years with great judg- 
ment and peiseveiance; hut it was not completed at his 
death m 1728 The book was published posthumously in 
1739, edited by Thomas Euddiman, under the title Select us 
Dvplomatum et Numismatum Scotue Thesaui us. The pre- 
paration of this gieat national woik involved the authoi 
in. considerable pecumaiy loss, and soon aftei lus death, 
the numerous plates, engraved by Stiut, were sold for 
£530 These plates are now lost, and tlie book has be- 
come exceedingly seal ce Aftei the union of the ciowuis, 
Andeison was appointed m 1715 postmastei-geneial for 
Scotland, as some compensation foi his valuable labours, 
but in the political stiuggles of 1717 he -was depnvcd of 
this office, and nevci again obtained any lewaid foi his 
impoitant sei vices to his country 

ANDERSON, John, natural philosopher, was bom at 
Roseneath m D umbartonshn e m 1 72 6 In 1 7 5 6 he became 
piofessor of Oriental languages m the Umveisity of Glas- 
gow, where he had finished his education, but m 1760 ho 
was appointed to the chan of natural philosophy, a subject 
more suited to his tastes and acquirements In this de- 
partment he labouied assiduously to apply scientific know r ~ 
ledge to the nnpiovement of the mechanical arts, studying 
industrial processes m the various workshops of the city, 
and thus qualifying himself to bo the scientific instructor 
of the aitizan. He opened a class foi tho msti notion of 
mechanics in tho punciples of their aits, m which his 
familial extempoio discomses weio lllustiated by appi o- 
pnate experiments He is thus to be icgai tied as tho 
father of those Mechanics’ Institutions which have since 
become so common His anxiety for tlio nnpiovement 
of aitizans was not confined to 1ns peisonal cxoitions 
Shoilly befoie his death m 1796, he bequeathed the whole 
of his pioperty to 81 trustees, foi the piuposc of founding 
an institution foi educational piu poses in Glasgow, lie 
had seemingly intended it as a sort of rival to the umver 
sity m which he was himself a professor; foi his will 
mentions the founding of foui halls or colleges w lth mno 
professois m each, for the faculties of arts, medicine, law, 
and theology But tlie tiustees found the funds entrusted 
to them utteily inadequate to so gigantic a scheme, ami 
they contented themselves with founding what is now 
called, in its official calendai, Anderson’s University. Tins 
institution w r as opened m 1797, by the appointment of Dr 
Thomas Garnett as professor of natuial philosophy, who 
commenced with a popular course of lectures, which was 
attended by a considerable audience of both sexes In 
1798 a professor of mathematics and geography was 
appointed, and the institution has since had the aid of 
many able teachcis In 1799 Dr Garnett was succeeded 
by Dr Bnkbeck, who had the merit of introducing in tho 
institution a system of gratuitous scientific instruction, 
given annually to 500 opciative mechanics. On the 
removal of Dr Bnkbeck to the London Royal Institu- 
tion, he w r as succeeded by Dr Ancliew Ure in 1804; and 
Di Tlie by Dr William Gregory. In recent years the 
institution has received several munificent endowments 
from private persons, and its staff of teachers has been 
consequently gieatly strengthened It now possess a 
complete medical school, whose certificates are recognised 
by the various examining bodies both in England and 
Scotland In 1872-3 there were 460 medical students, 
and 2508 persons m all attended the various classes of the 
institution 

ANDERSON, Robert, an author and critic of consider- 
able note m his own day, was born at Carnwath, Lanark- 
shire, on the 7th J anuary 1750. He was at first destined for 
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tlic church, and was seut to the "University of Edinburgh 
m 1767. After a few sessions, however, he quitted the 
divinity classes in order to study medicine He was for 
a short time employed as suigeon to the dispensary at 
Bamborough Castle m 1ST orthmnbei land Returning to 
Scotland he took the degree of M D at St Andrews, on 
the 20th of May 1778 He now began to practise as a 
physician at Alnwick, but his general habits weie lather 
those of speculation than exertion, and a moderate provi- 
sion, acquired by his marriage with the daughter of Mi 
John Gray, of Alnwick, had emancipated him fiom the 
necessity of professional labour. In 1781 he finally 
returned to Edmbuigh, where he continued to leside till 
the close of his life For several yeais his attention was 
occupied with his edition of The Worls of the British Poets, 
with Pi ef aces Biographical and Critical (14 vols. 8vo, 
Eckn. 1792-1807). His other publications were. The 
Miscellaneous Works of Tobias Smollett, M D , with Memoirs 
of his Life and Waitings (Edm. 1796), Life of Samuel 
Johnson, LL D , with Cutical Obseivations on his Wo? Is 
(Edm 1815), The Wo?ks of John Mooie, M I ) , with 
Memoirs of his Lip and Wiitmgs (Edin 1820), and The 
Giave and othe? Poems, by llobeit Blau, to which are 
girefixed some Account of his Life and Obsei vations on his 
Wntings (Edm 182G). Dr Anderson died on the 20th 
Feb 1830 

ANDES The Andes foim a mountain chain second 
only to the Himalayas m the vastness of its piopoitions, 
and possessing many remaikable peculiarities The ongm 
of the name appears to be unknown, although numerous 
meanings have been authontatively assigned to it It lias 
been variously supposed to be derived fiom the Penman 
words Anta, or tapn , Anti, meaning metal or copper, 
and Antis, the name of a tribe lesident m the mountains, 
or from the Spanish Andenes, applied to the gaidens on 
the terraces which occur on the western slopes of the 
Andes m Chili Humboldt believes its meaning has been 
lost. In connection with this may bo noticed the curious 
fact mentioned by Colonel Tod, that the Hindoos of North 
India called the Himalayas by the name Andes 

The Andes form a continuous belt of mountainous high- 
land along the western margin of South America, and 
have been considered by many wnteis as the southern 
continuation of the Rocky Mountains, which form a simi- 
lar belt along the west side of North Ameiica Theie aie 
many objections against this view, and m favour of that 
which makes the Andes and Rocky Mountains two distinct 
ranges In New Granada, oi Columbia, as it is now called, 
the eastern range of the Andes terminates on the western 
side of the Gulf of Maracaybo, near 72° W long South of 
the gulf a branch range is thrown off, which tiaveises Vene- 
zuela. The central range dies out m the low lands south 
of the junction of the Cauca and Magdalena rivers. The 
western range also loweis and spieads m breadth in ad- 
vancing northwards, and is lost m the low flats along the 
south margin of the Gulf of Darien At the neck of the 
Panama isthmus, the Naipi and Cupica valleys stietch fiom 
the Atlantic to the Pacific Ocean, and are nowhere more 
than a few hundred feet above the level of the sea North 
of the Atrato a serpentine ridge of mountains occius, 
which teiminates m Cape Tibiuon It is crossed by a 
pass called Tanela, which is about 5 nnles m length, and 
130 feet above the sea Most of the isthmus between 8° 
and 9° N. lat is below the level of this pass. Heie 
the Isthmus of Panama curves round w r cstwardly ; and 
west of Panama there is another broad low tract stretching 
right across This district cannot be regarded as belong- 
ing m any way to the Andes In Central America the 
mountains form numerous isolated ranges In Mexico 
there are two high sierras. The eastern sierra does not 
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reach the Rio Branco Tlie western situ a teiminates at 
its north end m the Sierra Maclre de Dmango, which dies 
out m the northern part of Chihuahua and m Sonoia, 
without being m any w r ay connected with the Rocky 
Mountains 

The Rocky Mountains commence m about 100° W long 
at then south end, and teimmate m about 145° W at the 
noith end, and have a general north-westerly direction 
The Andes, on the othei hand, commence neai 54° S. lat. 
and 70° W long The southern poition forms a gentle 
curve, bending lound to 73° W m Patagonia, and leaching 
70° again m the south of Clnli It continues on this line to 
Coquimbo, where it bends easteily, and aftei a slight double 
tuive it cuts the mendian of 70° again south of Lake 
Titicaca Theie is then a sharp bend, corresponding to 
that m the coast, wdnch cames the range neatly to 80° W 
m Ecuador, beyond which it again has an easterly bend, 
so as to cause it to terminate between 72° W. and 76° W 
The north and south ends aie consequently nearly m the 
same mendian Theie are other dissimilarities between the 
Andes and the Rocky Mountains 

The foimation of the Andes is due to several causes 
operating at distinct mteivals of time. They consist 
mainly of stratified matenal which has been more or less 
alteied Tins matenal was deposited at the bottom of 
a sea, so that at some foimer tune the highest portions 
weie submeiged, probably m consequence, to a ceitam 
extent, of subsidence of the sea bottom Since the latest 
deposits theie has been upheaval and denudation The 
lange, then, has lesulted fiom the accumulation of sediment 
on a subsiding aiea , from the subsequent upheaval of such 
deposits, which have been increased m height by the ejec- 
tion of volcanic products, and fiom the operation of 
denuding agents. 

As far as our present knowledge goes, it appears to bo 
piobable that the Andes mark an area on which sedimen- 
taiy deposits have been accumulated to a greater thickness 
than on any other portion of South America It is fuither 
demonstiable that these deposits belong to several geological 
periods, the elevation having occuned at different periods, 
while their axes extend m different directions. Hence 
it is a complex range of mountains foimed by the com- 
bination of seveial distinct systems of ridges. The width 
of the range vanes from about 60 to 300 or more miles, 
but, as compared with other mountains, the Andes are for 
the most part nanow lelatively to then height. Where 
their special features aie most chaiactenstically developed, 
they consist of a massive embankment-hke foundation, 
using with a rapid slope from the low country on either 
side, and having its margins surmounted by lofty ridges 
of ragged or clome-like summits. These Cordilleras, as 
they are usually termed, flank longitudinal valleys, or plam- 
like depiessions which fonn the highest levels of the cential 
portion of the gigantic embankment, and which vary in 
width from 20 to 60 miles At intervals the longitudinal 
depression is broken up, eithei by ndges connecting the 
Cordilleias, or by lofty plateau-like uplands In several 
cases these transverse ridges and belts of high ground form 
the mam watershed of the country They are rarely cut 
across by the river systems, wheieas both the marginal 
Cordilleras aie intersected at numerous points, and more 
especially by the livers diaimng the eastern slope of the 
country In no case do these eastern rivers originate to 
the w T est of the western Cordilleias A few of the central 
valleys, orplam-kke depiessions, have no connection either 
with the western or eastern river system. Roughly speak- 
ing, the height of the central plains or valleys is from 
6000 to 11,000 feet above the sea, of the passes and 
knots, from 10,000 to 15,000 feet, and of the highest 
peaks, from 18,000 to 23,290 feet — the last being the 
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altitude of Aconcagua in Chili, which is generally con- 
sidered to "be the highest peak m Amenca Judging from 
these estimates, we may regard the bulk of the Andes as 
somewhere about that of a mass 4400 miles long, 100 
miles wide, and 13,000 feet high, which is equivalent to 
5,349,801,600,000,000 cubic feet On this basis we find 
that the Mississippi would cany down an equivalent mass 
of matter m 785,000 years The rate of denudation m 
certain river basms varies from one footm 700 yeais, to one 
foot m 12,000 years Assuming that similar rates would 
apply to the Andes, they would be denuded away in fiom 
9 to 156 mill ion years In all piobabihty, much less than 
9 million years would suffice On the other hand, the 
Andes would be swept away m 135,000 yeais, supposing 
the denuding powers of the globe weie concentrated on 
them alone From the above data, and assuming the 
aveiage specific gravity of the matter foinung the Andes 
to be 2 5, the weight of the portion above the sea may be 
estimated at 368,951,834,482,750 tons, giving an average 
of about 1000 tons on each squaie foot at the level of the 
sea. Under Aconcagua the pressure would he about 1780 
tons per square foot at the same level, piovided, of 
course, it were not, as it no doubt is, moie oi less modified 
by lateral pressure These figuies affoid some, though at 
best a vague, conception of the mighty grandeur of tins 
range of mountains and of the scope theie is for the 
exertion of enormous pressure. How vast, then, must be 
those forces which have counteracted such pressures, and 
upheaved the ocean-spread sediments of the continent, 
until the Andes, that — 

“ giant of the Western Stai, 

Looks from lus throne of clouds 
O’ei half the world 1 ’ 

But, however vast the Andes may seem to us, it should 
be lemembered that they form hut an insignificant poition 
of the globe itself Aconcagua is about ^-g-g-th of the 
earth’s diameter, which is relatively not more than a 
pimple Tj\th of an inch high on the skin of a tall man 
The range may be considered as commencing on the 
south with Cape Horn, although for several degiees it is 
much broken up by arms and straits of the sea The fiist 
poition of any extent commences between Cape Good 
Success and Cape San Paulo, and sti etches acioss Tiena 
del Fnego, by Mount Darwin and Mount Saimiento, and 
the range of hills on either side of Admnalty Sound The 
mountains named are from 6600 to 6800 feet high The 
Strait of Magellan also cuts through and across the range, 
isolating the mountainous islands of Clarence and Santa 
Ines Otway "Water cuts through the lange, and pene- 
trates to the plain of Patagonia Noith of this are seveial 
snowy eminences, and m some places glaciers descend 
almost to the sea-level. At Last Hope Inlet, oi a little 
north of 52° S., we have the commencement of the Andes 
as a continuous range, Disappointment Bay being the most 
n oi them place wheie the Pacific reaches the plains to the 
east of the Andes South of this, and for several degrees 
to the north, the islands which fringe the coast have a 
mountainous charactei, and appear to belong essentially to 
the Andes range, with which there is reason to believe they 
were once connected Along this space the Andes en- 
croach upon the ocean, and have no western slope pioper 
Many of the sea channels are very narrow and lavine-like 
m character; they appear to represent a valley between 
two ndges of mountains, — a feature which, is most con- 
spicuous farther noith The highest part or ciest of the 
range is close to the sea, and consequently the streams 
which fall into the Pacific arc all small Towards the 
south the width is about 20 miles; and m the latitude of 
Mount Stokes, which is 6400 feet high, it is 40 miles 
North of this the range is in places more than 40 miles 


across Fiom 46° to 42° S , the mountains become some- 
what higher, the loftier peaks ranging from 4000 to 8000 
feet Among the more conspicuous aie Mount Yanteles, 
8030 feet. Mount Mehmoyu, 7500 feet, Mount Coicovado, 
7510 feet, and Mount Mmcliinmadiva, 7406 feet above 
the sea-level The Eyre Sound glaciers descend to the sea- 
level At about 41°30' S lat theie is a low pass acioss the 
Andes, and to the north of this the slope is moie or less 
distant fiom the sea, except, perhaps, at one pait where the 
desert of Atacama terminates in lofty cliffs on the shore 
In Chili the Andes mciease in height and width, and 
between about 38° and 28° S run approximately noith 
and south, and nowheie do they xecede so fai fiom the 
sea as in the southern pait of Chili At this pait, or m 
about the latitude of Antuco (36° 50' S ), the lowei land 
on the west is more than 100 miles bioad, and the width 
of the range itself is piobably moie than 100 miles. Hei e 
the Andes consist of two langes, the ciests of which aie 
fiom 60 to 80 miles apart, enclosing a longitudinal valley 
Acioss these ranges theie is a pass, wdiich, with the excep- 
tion of those near the mountains Osomo and Yillauca, is 
the most southern m Chili The summit of this pass is 
not more than 12,000 feet above the sea The pass of 
Planehon lies north of Mount Descabezado, anti to the 
south of Peteroa is the pass of Las Damns, which is pio- 
bably not more than 11,000 feet at its highest point At 
the head of the Maypu valley a pass tiaveise.s the two 
ranges of the Andes as well as the included valley of 
Tunuyan That thiough the western range is called Peu- 
quenes Pass, and uses to 13,210 feet above the sea-level; 
while that thiough the eastern lange is called Poitillo, 
and uses to 14,365 feet above the sea Ncai 32° 38' S , 
Aconcagua rises to 23,290 feet, and is, so fai as known, 
the highest peak m Ameiica, and the highest volcano m 
the woild A little to the south of it is the Cumin e or 
Uspallata Pass. In the western lange it uses to 12, 131- 
feet above the sea, and on its noith flank is the pass of 
Los Patos. At about 30° S the mountainous system 
becomes more complicated, owing to the appeal ancc of 
seveial langes which use out of the plains tow aids the 
noith-west cornei of the Aigentme Confederation, some of 
which lun noith and jom the lofty highlands of the 
Bolivian Andes It is doubtful whether all stuctly belong 
to the Andes Thus, m the latitude of Coqmmbo, wheio 
both the mountains and the coast line trend somewhat to 
the east of noith, there aie tlnce parallel mountain lange*- 
The western is called the Andes, the central range is 
known as the Sierra Famatnra, and the eastern as the 
Sieira Velasco. The two latter ranges are quite isolated 
fiom the fii st-mentioned range, terminating abmptly on 
the north and south North of 28° S., however, a number 
of sienas which rise from the Argentine plain foini an 
extensive mass of mountains. These are continuous into 
the Cordilleias de los Valles, de Despoblado, and Abra de 
Cortaderas, which form the eastern margin of the lofty 
mountain plains of Bolivia These plains slope down from 
the eastern side of the Andes, just as the Atacama deseit 
seems to form pait of the western slope. At about 22° ft. 
the Andes begin to tiend somewhat to the west of north. 
At about 20° B the eastern and western ranges aie connected 
by a lofty transverse chain about 60 miles bioad, and similar 
to the mountain knots of Peru Noith of this the ranges 
bend more to the west, and enclose the extensive valley of 
the Desaguadero uver and Lake Titicaca, which is shut in 
on the north, by the transverse chain of the Yileafiota Moun- 
tains The width of the range is in this part from 200 to 
250 miles, or if the offset running eastward to ftanta Cruz 
be included, the width is between 500 and 600 miles. 
One special feature about ibis part of the range is, that 
the Desaguadero valley (13,000 feet above the sea) is the 
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largest in tlie Andes winch has no connection with the 
uver systems on the outer flanks, whether to the east or 
to the wrest There are one or two small ones of a similar 
kind m the noith-west part of the Argentine Confedera- 
tion The highlands which sui round this great valley 
(which might be appropriately called the navel of South 
America) form a continuous re-entering watershed, sepa- 
rating respectively the numerous small livers flowing into 
the Pacific, the Amazon system, which drains a laige por- 
tion of the northern part of South America, and the La 
Plata system, which drains most of the southern part of 
the same aiea In this region, too, more especially m the 
eastern Cordillera, it was for a time believed, on the 
authority of Mr Pentland, that the highest peaks of the 
Andes were situated, his first estimates were, however, 
ascextamed by himself and otheis to have been too great 
The highest peak is the Nevado de Sorata, close to Lake 
Titicaca, and estimated at 21,286 feet high, next to it 
comes the twin peaked Illimani, a little further south, 
which rises to 21,181 feet The passes crossing the valley 
have summits averaging 14,000 feet, but the one which 
skirts the Nevado de Sorata uses nearly to 16,000 feet above 
the sea From about 18° the Andes, like the coast, runs 
north-west, so that whereas m about 18° S the crest of the 
western Coidillera is m 70°W long , at 14°S it has reached 
a little beyond 75°. Here there is another change of direc- 
tion, this portion of the western Cordillera stretching from 
about 14° S to 6° S , the south end being near 75° W , and 
the north near 80° W , the westing being rather more than 
half a degree per degree of latitude From 6° S to the 
equator the direction is very slightly to the east of north, 
beyond this the trend is still more east, so that the teimina- 
tion of the west Cordillera lies between 7 6° and 78° W long 
in between 7° and 8° N lat. The nortkei n end of the eastern 
Cordillera is near 72° W Returning again to the Peiu 
vian Andes, we find some lofty peaks which rival, and it 
may be surpass, those of Bolivia. Thus Sehama is reputed 
to be 22,000 feet, Chungara somewhat less, Chipicani, 
18,898 feet, Arequipa, 18,373, Chuquibamba, 21,000 
feet There are numerous passes ovei the Andes m Peiu, 
such as those of Gualillos, of the Altos de los Huescos, and 
of the Altos de Toledo — the first mentioned of which rise 
to 17,820 feet above the sea. North of the Vilcanota 
Mountains the eastern portion of the Andes is much cut 
up by the numerous feeders of the Ucayali and Madeira 
rivers, most of which originate on the flanks of the 
western Cordillera At Pasco there is a lofty mountain 
knot oi table-land, which connects the Cordilleras, and at 
the same time forms the watershed between the upper 
portions of the basins of the rivers Ucayali, Huallaga, and 
the Maranon, or Upper Amazon From this table-land 
three Cordilleras extend northward, of which the eastern 
dies out between the Ucayali and Huallaga rivers, the 
central between the Huallaga and the Upper Amazon, 
while the western Coidillera is continuous into the moun- 
tain knot of Loja, which forms the southern portion of the 
Andes of Ecuador, and which is estimated to be 11,650 
square miles m extent. From this knot two lofty Cor- 
dilleras, abounding m volcanoes, both active and extinct, 
run nearly parallel They are separated at intervals by 
transverse ridges into three vast mountain valley plains, 
of which the two southernmost dram into the Amazon 
basin, and the northernmost into the basin of the Esme- 
raldas river. The two Cordilleras are again united in 
the north by the mountain knot of Los Pastos, on the 
borders of Ecuador and Columbia. The valley plains aie 
about 40 miles wide. On the south is the valley of 
Cuenca, which is about 50 miles long, and about 7800 feet 
above the sea From it the way into the central valley 
plain, that of Arnbato, is across the transverse ridge by 


the pass of Assuay, which rises to 15,520 feet It is 
about 1 30 miles long, and about 8000 feet above the sea 
The mountain fringe compuses several impoitant volcanoes, 
viz , Sangay, Tunguragua, and Cotopaxi m the eastern 
Coidillera, and the volcano Carguiiazo in the western 
Cordillera, which also includes the lofty Chimborazo, esti- 
mated to reach 21,424 feet above the sea Then crossing 
over the low transverse ridge of the Alto de Chismehe, 
•we descend into the valley-plain of Quito, which is 
boideied by one of the most intensely volcanic areas on 
the globe To the east are Smchulagua, Antisana, and 
Cayambe , the last is now extinct, stands on the equator, 
and is 19,534 feet above the sea It is the highest point 
on the equator in the globe, and is the only one along that 
line where perpetual snow exists. In the western Coi- 
dillera the prominent eminences aie Pichmcha and Imba- 
bura The valley-plain is about 9500 feet above the sea. 
Taking Cotopaxi as a centre, Oiton observes that the other 
peaks may be arranged m concenti ic orbits thus Rummaqui 
and Smchulagua are 10 miles distant ; Ilmiza, Corazon, 
Atacatzo, and Antisana are 25 miles, Qunotoa, Pichm- 
cha, and Guamani are 30 miles, Llanganati is 40 miles, 
Tunguragua, Carguirazo, Cayambi, are 50 miles, Chimbo- 
xazo, Imbabura, and Cotocachi, are 60 miles. Altar is 65 
miles, Sangay is 75 miles, lastly, Chiles and Assuay are 100 
miles Chimborazo is the most conspicuous feature m this 
part of the Andes, and fiom one point its outline resembles 
that of a lion at rest Cotopaxi is the most symmetrical 
active volcano on the globe Its apical angle is 122° 30', 
and the slope is a little over 30 J on the south, west, and east 
sides, and nearly 27° on the north side Its summit was 
attained for the first time on November 27, 1872, by Drs 
Reiss and Stubel The height was found to be about 
19,500 feet. Beyond the mountain knot of Los Pastos 
two Cordilleras run m a noith-easterly direction to about 
2° N The western Cordillera is bioken by the valley of 
the Patia, which las its source on the slopes of the valley 
between the mountain knot of Los Pastos and the trans- 
verse ridge south of Popayan. The eastern Cordillera is 
continued into the Paiamo de Guanacas, fiom which 
basis the Andes spread out fan-hke into thiee Cordilleras. 
This paramo, like the cross range between Ilmiza and 
Cotopaxi, forms part of the mam watershed between the 
rivers draining into the Atlantic and Pacific Oceans. 
North of the paramo this watershed mns along the wes- 
tern Cordillera for some distance, and then crosses seveial 
minor ranges of hills with their intervening valleys The 
low watersheds at the head of the Atrato basin coincide 
with it, and north of Cupica Bay it suddenly bends, pass- 
ing from within a few miles of the Pacific to within a few 
miles of the Atlantic Ocean Having commenced this 
general account of the Andes with a notice of the moun- 
tain ranges of Columbia, and of the lowlands of the 
Isthmus of Panama, we thus come round to our starting- 
point. In the article America there is a brief account of 
the chain from a geological point of view, as well as of 
the transverse chains of South America; and under the 
heads of the various countries thi ough which these pass 
further particulars are given 

The following references will assist the reader who 
wishes to enter more minutely into this subject. — Hum- 
boldt’s works on South America, lus papers in the Journal 
de Physique, vol. lm. p. 30 (1801), another m Gilbeit’s 
Annalen, vol xvi pp 394, 450 (1804); Pentland's papers 
m Phil. Mag., vol lx p 115 (1828), and m the Journal 
of the Roy Geog Soc , vol. v. p. 30 (1835); papers by 
Pissis in Gomptes llendus, vol. xL p. 764 (1855), and vol. 
In. p. 1147 (1861), as also m Annales des Mines, fifth 
senes, vol lx p. 81 (1856), D Forbes, “On tlie Geology of 
Bolivia and South Peru” in Q. Jour . Geol Soc , vol. xvii. 
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p, 7 ■ Rammelsberg in Monatsbericht Akctd. Wiss. } Berlin , 
p. 326 (1870); Orton, The Andes and the Amazon, (1870); 
Rickard, A Mining Journey Across the Andes (1863); 
Cunningham (R. 0.), Natural History of the Strait 
of Magellan (1871). . . 

ANDOCIDES, a Greek orator and diplomatist, was born 
at Athens in 467, and died about 391 b.c. After holding 
a command for a time in the Athenian fleet, he was engaged 
in various embassies to foreign states. In 415 he was 
implicated with Alcibiades in the charge of mutilating the 
busts of Hermes, suspicion being specially roused against 
him from a large bust near his house having been almost 
the only one that was left entire. On the information he 
gave against others, they were put to death ; and Ando- 
cides himself was deprived of his rights of citizenship, and 
went into exile. He returned to Athens on three different 
occasions, and though he was as many times driven again 
into banishment, he appears to have held a position of 
trust and influence in the city from 403 to 393. Three 
orations of his — Be Reditis , He Mysteviis , and He Pace^ 
are extant, which are of great historical value. The authority 
of a fourth, Centra Alcibiadem , which has been attributed 
to him, is disputed on what appear to be good grounds. 
Andocides was one of the ten Attic orators, whose lives 
were written by Plutarch. 

ANDORRE, or Andorra, a small semi-independent 
state oil the south side of the Pyrenees, between the 
Spanish province of Lerida and the French department of 
Aribge. It is surrounded by mountains, and consists of 
one main valley, which is watered by the Balira, a tributary 
of the Segre, which itself flows into the Ebro, and of 
several smaller valleys, the most important of which are 
those of the Ordiuo and the Os. It has an area of about 
150 square miles, and is divided into six parishes, Andorra 
la Vi4ja (the capital), San Julian de Loria, Canillo, En- 
camp, Ordino, Massana. The population is under 7000. 
The territory was once densely wooded, whence probably 
its name, from the Arabic Aldarra, “ a place thick with 
trees;” but the forests have been almost entirely destroyed 
for fuel. The pasturage is extensive and excellent; the 
mountains contain iron and lead mines; rye, potatoes, 
fruits, and tobacco, are grown on the lower grounds; game 
and trout are abundant. The population is rather pastoral 
than agricultural; but smuggling, together with the manu- 
facture of tobacco, occasions some traffic. The Andorrans 
are a robust and well-proportioned race, of an independent 
spirit, simple and severe in their maimers, but mostly 
ignorant and ill-educated, although they receive instruction 
gratuitously at the parish schools ; they speak the Catalan 
dialect of Spanish, and are all Roman Catholics. This 
remarkable little state is a surviving specimen of the in- 
dependence possessed in medi®val times by the warlike 
inhabitants of many Pyrenean valleys, Its privileges have 
remained intact, because the suzerainete of the district be- 
came equally and indi visibly shared, in 1278, between 
the bishops of ITrgel and the counts of Foix; the divided 
suzerainete being now inherited by the French crown and 
the present bishop of Ur gel, and the two powers having 
mutually checked innovations, while the insignificant ter- 
ritory has not been worth a dispute. Thus Andorra is not 
a republic, but is designated in official documents as the 
u Yall4es et Suzerain et 4s.” Before 1278 it was under the 
suzerainete of the neighbouring counts of Castelbo, to whom 
it had been ceded, in 1170, by the counts of Urgel. A mar- 
riage between the heiress of Castelbo and Roger Bernard, 
count of Foix, carried the rights of the above-named 
Spanish counts into the house of Foix, and hence, sub- 
sequently, to the crown of France, when the heritage , of 
the feudal system was absorbed by the sovereign ; but the 
bishops of Urged claimed certain rights, which, after long 
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dispute, were satisfied by the “ Act of Division ” executed 
in 1278. The claims of the bishopric dated from Carlo- 
vingian times, and the independence of Andorra, like most 
other Pyrenean anomalies, has been traditionally ascribed 
to Charlemagne. Preserved from innovations by the mutual 
jealousy of rival potentates, as well as by the conservative 
temper of a pastoral population, Andorra has kept its 
niediseval usages and institutions almost unchanged. In 
each parish two consuls , assisted by a local council, decide 
matters relating to roads, police, slight taxes, the division 
of pastures, the right to collect wood, Ac. Such matters, 
as well as the general internal administration of the terri- 
tory, are finally regulated by a conseil general of 24 mem- 
bers (4 to each parish), elected, since 18GG, by the suffrages 
of all heads of families, but previously confined to an 
aristocracy composed of the richest and oldest families, 
whose supremacy had been preserved by the principle of 
primogeniture. A general syndic, with two inferior syndics, 
chosen by the conseil general, constitutes the supreme execu- 
tive of the state. Two viguiers — one nominated by Franco, 
and the other by the bishop of Urgel — command the militia, 
which consists of about 600 men, although all capable of 
bearing ar ms are liable to be called out. This force is 
exempt from all foreign service, and the chief office of the 
viguiers is the administration of criminal justice, in which 
their decisions, given simply according to their judgment and 
conscience, there being no written laws, arc final. Civil 
cases, on the other hand, are tried in the first instance before 
one of the two aldermen , who act as deputies of the viguiers; 
the judgment of this court maybe set aside by the civil judge 
of appeal, an officer nominated by France and the bishop 
of Urgel alternately ; the final appeal is either to the Court 
of Cassation at Paris, or to the Episcopal College at Urgel 
A tribute of 9G0 francs is paid annually to France, in 
return for which the Andorrans are permitted to import 
certain articles free of duty ; the bishop of Urgel receives 
a tribute of almost the same amount. The expenses of 
government are defrayed by a species of rent paid by 
owners of flocks to the community for the use of the 
pasture land. 

AND OYER, an ancient market-town in the north-west 
of Hampshire, situated near the left bank of the river 
Anton, 63 miles from London, and 12 from Winchester. 
It is well built, and contains a large parish church— erected 
about forty years ago on the 
site of the old one, which 
existed in the time of William 
the Conqueror — several dis- 
senting places of worship, 
various elementary schools, 
and a spacious town hall. 

It returns one member to 
parliament; and its corpora- 
tion, which is said to date 
from the reign of Ring J ohn, 
consists of a mayor, four 
aldermen, and twelve coun- 
cillors. Andover is the centre of a largo agricultural district; 
its weekly markets and its fairs, held three times a year, 
are well attended, while at Waybill, a village about 3 miles 
to the west, a fair is held every October, which was formerly 
one of the most celebrated in England, Malting is largely 
carried on, and there is an extensive iron foundry near the 
town ; but the silk manufactures, once so prosperous, are 
now almost extinct. The Romans had a station at Andover, 
and the remains of their encampment are still to be seen 
in the neighbourhood. Population in 1871, 000 L 

ANDOVER, a post township of Essex county, Massa- 
chusetts, TJ.S., pleasantly situated on the southern bank of 
the . Merrimack river, 2 1 miles north of Boston. Its first 
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bdttlers came from. Andover m England in 1643, and 
purchased a part of the Indian domain known as Cocln- 
chewick from the natives for $26 64 and a cloth coat The 
streams m the vicinity afford water power, which is em- 
ployed to some extent in manufactures of flannels, linen, 
and shoe thread , but the town is chiefly known by its 
academic institutions The Punchard High School has a 
high local reputation Phillips Academy is one of the 
most popular schools m Hew England, It was endowed 
by the Phillips family m 1778 with $85,000 (£17,000) 
and considerable landed estates, and has always been well 
sustained It has a principal and eight instructors, and the 
numbei of pupils m 1873 was 252 The Andover Theo- 
logical Seminary was founded m 1807, under the auspices 
of the Congregationalists, but is open to Protestants of all 
denominations It has five professors and generally more 
th an 100 students Tuition and room lent are free to all, 
and additional aid is given to indigent students The 
Abbot Female Academy, for the education of female teachers 
(founded m 1829), is also a flourishing institution Andover 
has a bank, four churches, and two hotels Its population 
m 1870 urns 4873 

ANDRADA, Diego Payva d’ (born at Coimbra in 
1528, died 1575), a learned Portuguese theologian, who 
distinguished himself at the Council of Tient, to which he 
was sent by kmg Sebastian He wrote seven volumes of 
sermons, besides several other works, one of which, De 
Conciliorum Audoi itate , was much esteemed at Rome for 
the great extension of authonty it accoided to the Pope 
His Defensio Tt identuice Ftdei , a rare and curious work, 
m which he discusses, among other subjects, immaculate 
conception, was published posthumously (1578) 

ANDRADA E SYLYA, Bonifacio Jozfi d’, a distin- 
guished Biazihan statesman and naturalist, was born at 
Villa de Santos, near Rio Janeiro, 1765, and died at Nictlie- 
roy, 1838 In 1800 he was appointed piofessor of geology 
at Coimbra, where he had studied, and soon after inspector- 
general of the Portuguese mines ; and, m 1812, he was made 
perpetual secretary of the Academy of Lisbon Returning 
to Biazil m 1819, he urged Dorn Pedro to resist the recall 
of the Lisbon court, and was appointed one of his minis- 
ters m 1821- When the independence of Brazil was 
declared, Andrada was made minister of the interior and 
of foreign affairs ; and when it was established, he was 
again elected by the constituent Assembly, but his 
democratic pi maples resulted m his dismissal from office, 
July 1823 On the dissolution of the Assembly m Nov- 
ember, he was ai rested and banished to France, where he 
lived m exile near Bordeaux till, m 1829, he was per- 
mitted to return to Biazil. But being again arrested, m 
1833, and tried for mtngumg on behalf of Dom Pedro I , 
he passed the rest of his days in retirement He has left 
no single work of any length, but a multitude of memoirs, 
chiefly on mines. 

ANDRfS, John, an accomplished soldier, who has gained 
a place m history by his unfortunate end, was bom m 
London, in 1751, of Genevese parents. Accident bi ought 
him in 1769 to Lichfield, where, in the literary circle of 
Miss Anna Seward, he met Miss Honora Sneyd . A strong 
attachment sprung up between the two , but their marriage 
was disapproved of by Miss Sneyd’s family, and Andre 
was sent to cool his love in his father’s countmg-housc in 
London. Business was, however, too tame an occupation 
for his ambitious spirit, and in March 1771he obtained a 
commission in a regiment destined for America, the theatre 
at that time of the war of independence. Here his con- 
duct and acquirements gained him rapid promotion, and 
he became in a few years aide-de-camp to the commander- 
in-chief of the British forces, Sir Henry Clinton, who had 
so high an opinion of him, that in 1780 he raised him to 
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the post of major and adjutant-general of the torces. While 
Andie was m this situation, the American general, Arnold, 
who had displayed much energy m the cause of the colonies, 
conceiving himself injuriously treated by his colleagues, 
made a proposition to the British to betray to them the 
important fortress of West-Point, on the Hudson River, the 
key of the American position This seemed a favourable 
opportunity of concluding the war, and Major Andrh was 
appointed to negotiate with Arnold For this purpose he 
landed from a vessel bearing a flag of truce, and had an 
interview with Arnold , but before the negotiations were 
finished, an American foxt had fired on the vessel, and 
forced her to diop down the river. Andre, therefore, could 
not return by the way he came, and it was necessary to 
pass the night within the American hnes at the house of 
his guide, Smith, and set out next day by land for New 
York Both were provided by Arnold with passports, and 
succeeded m passing the Amencan outposts undetected. 
Next day, however, just when all danger seemed to bo 
over, and Smith had left Andrd in sight of the English 
lines, AndrtS was stopped by thiee militiamen of the enemy, 
and earned back a prisoner. Waslungton sent him before 
a couit-martial, and notwithstanding a spmted defence, 
and the lemonstrances of the British general, who did all 
he could to save him, Major Andrd was executed at Tappan 
as a spy on the 2d October 1780 — a sentence peihapa 
justified by the extieme rigour ot maitial law, as he had 
been m disguise within the hnes of the enemy ; hut the 
traitoi Arnold, through the address of poor Andre, escaped 
by timely flight the punishment he justly merited. Besides 
courage, and distinguished military talents, Major Andrd 
possessed a well-cultivated mind. He was a proficient in 
drawing and m music, and showed considerable poetic 
talent m Ins humorous Cotv-chase, a kind of parody on 
Chevy-chase, which, appeared m thiee successive parts at 
New York, the last on the very day of his captuie. One 
of his last letters gives an affecting incident relating to his 
first love When stripped of everything by those who seized 
him, he contrived to retain the poi trait of Miss Sneyd, 
which he always carried on Ins person, by concealing it in 
his mouth. He was not aware that this lady had breathed 
her last some months before. His unhappy fate excited 
universal sympathy both in America and all over Europe, 
and the whole British aimy -went into mourning for him. 
A mural sculptured monument to the memory of Major 
Andr4 was erected in Westminster Abbey by the British 
Government, when his remains were biought over and 
interred there in 1821 

ANDREA, Giovanni, the most famous Italian canonist 
of the 14th century, was born at Mugello, near Florence, 

| about 1275. He studied canon law at Bologna, where he 
distinguished himself in this subject so much that he 
obtained a professorship of law, first at Padua, then at Pisa, 
and lastly at Bologna, rapidly acquiring a high reputation 
for his learning and his moral character. Little is posi- 
tively known of his history, though many curious stories are 
told legarding him — e.g., that, by way of self-mortification, 
he lay eveiy night for twenty years on the baregiound with 
only a bear’s skm for a covering; that, m an audience he 
had with Pope Boniface YIII , his extraordinary shortness 
of stature led the Pope to believe he was kneeling, and to 
ask him three times to rise, to the immense merriment of 
the cardinals ; and that he had a daughter, Novella, so ac- 
complished in law as to be able to read her father’s lectures 
m his absence, and so beautiful, that she had to read behind 
a curtain lest her face should distract the attention of the 
students He is said to have died at Bologna of the 
plague in 1348, after having been a professor for forty-five 
years. He was buried in the church of the Dominicans, and 
the public estimation of his character is testified by hia 
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epitaph, in. winch he is styled Rabbi Doctorum, Lux, Censor , 
Xormaque Moium Andrea wrote the following works: 
Gloss on the Sixth Look of the Decretals , Glosses on the 
Clementines , Commentary on the Rules of Seoctus His 
additions to the Speculum of Durando are a mere adapta- 
tion from the Consiha of Oldradus, as is also the "book De 
Sponsahbus et Matrimonio, from J. Anguisciola 

ANDREANI, Andrea, a celebrated engiaver on wood, 
in chiaroscuro, was bora at Mantua about 1540, and died 
at Rome m 1623. His engiavmgs are scarce and valuable, 
and are chiefly copies of Mantegna, Durer, and Titian 
The most remarkable of his works are “Mercury and 
Ignoiance,” the “ Deluge,” “Pharaoh’s host drowned m the 
Red Sea” (after Titian), the “ Tnumph of Caesar” (after 
Mantegna), and “Christ retning from the judgment-seat 
of Pilate ” 

ANDREASBERG, a town of Prassia, m the former 
kingdom of Hanover, situated m the Hartz mountains, at 
an elevation of nearly 2000 feet above the level of the sea, 
and at a distance of about 10 miles S E from Clausthal 
It contains 3321 inhabitants, many of whom are employed 
in the manufacture of lace, thiead, or matches In the 
vicinity there are valuable mines of silvei, iron, lead, cobalt, 
aisemc, and copper. 

ANDREEVA, or Enderi, a town of Russia, in the dis- 
trict of the Caucasus, situated on the Aktash, 45 miles 
south of Kizliar It once had a large trade m slaves 
Population, 12,000. 

ANDREOSSI, Antoine-Francois, Comte d’, a very dis- 
tinguished French officer, was bom at Castelnaudary m 
Languedoc, 6th March 1761, and died at Montauban, 
September 1828. He was of Italian extiaction, and his 
grandfather, Francois Andreossi, had taken part with Riquet 
in the construction of the Languedoc canal in 1669. At 
the age of twenty he became a lieutenant of artillery, 
and he early joined the republican paity He accompanied 
Bonapaite to Egypt as a chef de h igade, serving with great 
distinction, and was selected as one of Napoleon’s com- 
panions on his unexpected return to Europe Andreossi 
filled with honour many important offices of command 
duiing subsequent campaigns, and was appointed ambas- 
sador to London aftei the treaty of Amiens. When Napo- 
leon assumed the title of Emperor, Andreossi was advanced 
to be mspector-geneial of artillery, and made a count of 
the empire He was sent as ambassadoi to Austria, where 
he remained till the rupture with Fiance in 1809 , and 
when the fatal battle of Wagram prostrated Austria, he 
held the post of governor of Vienna as long as that 
capital was occupied by the French He was after- 
wards sent by Napoleon as ambassador to Constanti- 
nople, where he conciliated the fuendship of both 
Franks and Mahometans. In 1814 he was leoalled by 
Louis XVIII, who sent him, however, the cross of St 
Lotus Andieossi now retired into private life, till the 
escape of his formei master fiom Elba once again called 
him forth. After the battle of Waterloo he finally quitted 
the scene of political life, relieving the tedium of retire- 
ment by writing several scientific memoirs He was 
a man of solid and extensive acquirements. While m 
Egypt lie had contributed to the Institute of Cairo 
memons on the J r alley of Lake Natron, and on Lake 
Menzaleh. Subsequently he published an account of the 
Campaign on the Mam and the Rednitz; a memoir on 
the Flow of the Black Sea into the Mediterranean; a 
history of the Canal du Midi, known previously as the 
Canal de Languedoc , the chief share m the construction of 
which he claimed for his ancestor ; and a memoir on the 
Constantinople Water-works System 

ANDRES, Juan (1740-1817), an erudite Jesuit, bom 
In Valencia, and some time professor of literature m the 
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university of G'andia. He is the author of a great mumbei 
of treatises on science, music, the art of teaching the deaf 
and dumb, &c But his chief work, the labour of fully 
twenty years, is one m 7 vols 4to , entitled Dell Or igme, 
dei Progressi , e dello Stcito attuale d'ogm Letter atm a, 
where a great deal of mfoimation is accumulated (See 
Hallam’s Lit of Eur and Sismondi’s Lit of S Fur ope, 
vol 1 ) 

ANDREW, St, the apostle, bora at Bethsaida m Gali- 
lee, brother to Simon Petei. He had been a disciple of 
John the Baptist, and followed Jesus upon the testimony 
given of Him by the Baptist (John l 35, 40, kc ) Anditw 
introduced his brotliei Simon, and they passed a day w ltb 
Jesus, after which they went to the marnage m Cana 
(ibid, n ), and then leturned to then oidmaiy occupation 
Some months after, Jesus meeting them while they w ere 
both fishing togethei, called them to lum, and pi unused to 
make them fishers of men Immediately they left thur 
nets and followed lnm (Matt iv 19) Tradition aligns 
Scythia, Greece, and Tluace, as the scenes of St Andicw -» 
ministry he is said to have suffered eiucifixion at Patnv 
m Achaia, on a cross of the fomi called Ciux dcnissatn 
( x ), and commonly known as “ St Andiew’s cioss ” His 
relics, it is said, weie afterwaids lemoved from Paine to 
Constantinople An apociypkal book, beanng the tulo oi 
The Acts of Audi eio, is mentioned by Eusebius, Epiphamus, 
and others It is now completely lost, and seems ne\ er 
to have been received except by some hei etind sec ts, aa 
the Encratites, Ongeiuans, &c. This book, as well us a 
Gospel of St Andrew, was declaied apociyphal by a deciee 
of Pope Gelasius (Jones On the Canon, vol l p 179, it 
seq) 

ANDREWES, Lancelot, D D , Bishop of Wmohestei , 
one of the most lllustnous of the prelates of England, was 
born m 1555 m Thames Stieet, Allhallows, Balking, 
London His father Thomas was of the ancient family of 
the Suffolk Andiewes , m his later yearn he became master 
of Tnnity House Lancelot was sent while a mcie child 
to the Coopers’ Free School, Ratcliff, in the p.uish of 
Stepney Fiom this the youth passed to Meiehant Tajlois’ 
School, then under the celebrated^Ihchaid Mult aster. Li 
1571 he w r as entered at Pembroke College, Cambmlge. 
He was here one of the fust four scholais upon the Inunda- 
tion of Dr Thomas Watts, successor of the ■veimiubio 
Nowell Contempoianeously he w as appointed t< » a soliulai - 
ship in Jesus College, Oxfoid, at the inquest of tilt* founder 
(Dr Price), by Queen Elizabeth. In 1571-5, lie took Ins 
degree of B A , in 1576 he w r as chosen to a fellowship at, 
his college, m 1578 he pioeeeded M A. ; in 1380 he was 
ordained, and m the same year his name appears us junu v 
treasurer; m 1581 he was senior treasurer, and on July 
11, was mcoiporated M.A at Oxford. On parsing M.A., 
he wras appointed catechist m his college, and read lectuu s 
upon the Decalogue, aftenvauls published, causing a ftinu 
of mteiest fai and near, as Ins fast quamt biographic 
Isaacson tells The notes of these lectures printed in 
1642 authenticate themselves; later editions have been 
suspiciously enlarged, and other wise altered for the worse. 
The notes are historically valuable and important, inasmuch 
as with Bishops Jewell and Bilaon, he teaches in them, tlmfc 
Christ is offered in a sacrament, that is, his offering is 
represented and a memory of his passion celebrated. 
Nothing can be more definite or emphatic than Andiewes’ 
repudiation of a real external sacrifice in the bread and 
wine. From the university Andrewes went into the Hoi th, 
on the invitation of Henry Hastings, carl of Huntingdon, 
lord president of the North In 1585 he is again found 
at Cambridge taking his degree of B D. In 1588 ho suc- 
ceeded Crowley in the vicarage of St Giles, Cripplogate. 
Here he delivered his most penetrative and striking 
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soimons on the Temptation m the Wilderness, and the 
Lord’s Piayer — the formei published m 1592, the lattei 
m 1611 In a great sermon on April 10, m Easter week 
1588, he most effectively, and with burning eloquence, 
vindicated the Piotestantism of the Chuich of England 
against the Romanists. It sounds oddly to have “Mr 
Calvin ” adduced heiem and elsewhere as a new water, 
with lavish praise and affection. Passing other ecclesi- 
astical advancements, Andrewes was preferred by Gnndal, 
at the suit of Walsmgkam, to the prebendal stall of St 
Pancras m St Paul’s, London, m 1589 The piebendary 
had “the couiage of his opinions/’ for Sir John Hanngton 
recoids that Sir Francis Walsmgkam, his patron, having 
laboured to get him to maintain certain points of ultia- 
Puntanism, he refused, having, as the ganulous Knight, 
m his State of the Church of England (pp 143, 144), pun- 
mngly remarks, “ too much of the avSpos m him to be 
scared with a councillor’s frown, or blown aside with his 
bieath,” and accordingly answered him plainly, that “they 
were not only against his learning, but his conscience." 
On Septembei 6, 1589, he succeeded Fulke as mastei of 
his own college of Pembioke, being at the time one of the 
chaplains of Archbishop Wkitgift His mastei ship of Pem- 
broke was a success in every way. In 1589-90, as one of 
the twelve chaplains of the queen, he pleached before her 
majesty a singularly outspoken sermon (Maich 4, 1590) 
In this yeai, on October 13, lie preached his introductory 
lectuie at St Paul’s, upon undertaking to comment upon 
the first four chapters of Genesis These form pait of the 
Oiphan Lectures , of the folio of 1657, than which there is 
no ucher contribution to the theological literature of Eng- 
land, notwithstanding the imperfection of the notes m some 
cases He was an incessant worker as well as preacher 
He delighted to move among the people, and yet found 
time to meet with a society of antiquaries, wheieot Raleigh, 
Sidney, Buileigh, Arundel, the Heiberts, Saville, Stow, 
and Camden, were members What by his often preaching, 
testifies Isaacson, at St Giles’s, and his no less often read- 
ing in St Paul’s, he became so infum that his friends 
despaired of his life His chanties were lavish, and yet 
discriminative The deaith of 1594 exhibits him as 
anotliei Joseph in his care for the afflicted and poor of 
“the Israel of God.” In 1595 appealed The Lambeth 
A i tides, a landmark in our national church history. 
Andiewes adopted the doctrine of St Augustine as modi- 
fied by Aquinas Philosophically, as well as theologically, 
his intei pi etations of these deep things lemam a permanent 
advance m theological-metaphysical thought In 1598 he 
declined offers of the two bishoprics of Ely and Salisbury, 
his “ nolo episcopan ” lestmg on an intended alienation 
of the lands attached to these sees. On November 23, 

1600, was preached at Whitehall his memorable sermon 
on Justification, around which surged a controveisy that is 
even now unspent. The preacher maintained the evan- 
gelical view as opposed to the sacerdotal On July 4, 

1601, he was appointed dean of Westminstei, and his 
sedulousness ovei the renowned school is magnified by 
Bishop Hacket m his Life of Archbishop Williams On July 
25, 1603, Andrewes assisted at the coionation of James I. 
In 1604 he took part in the Hampton Court Conference, 
and, better service, was one of the committee to whom we 
owe our authorised version of Holy Scnpture. The dean 
frequently preached before the king, and his maj'esty’s own 
learning, given him by George Buchanan, made him a 
sympathetic hearer Many of these state sermons are me- 
morable from their results and place in our ecclesiastical 
history. In 1605 he was appointed, after a third declina- 
ture, bishop of Chichester In 1609 he pubhshed his 
Tortura Torti , in answer to Bellarmme’s Matthaeus Tortus 
This work is one of many born of the gunpowder plot and , 
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i elated controversies It is packed full of learning, and 
yet the argument moves freely Nowhere does Andiewes’ 
scholarship cumber him It is as a coat of mail, strong 
but mobile In this same year he u r as transferred from 
Chichester to Ely His studiousness heie was as intent 
as before He again assailed Bellaimme m Ins Bespiomio 
ad Apologiam, a tieatise never answeied. From 1611 to 
1618, Andrewes is to be tiaced as pieachei and contro- 
veisialist m season and ont of season. In 1617 he attended 
the king to Scotland. In 1618 he was translated to the 
see of Winchester In this year he proceeded to the 
Synod of Doit Upon his return he became m word and 
deed a model bishop, while m every prominent ecclesiastical 
event of the period he is seen m the front, but evei walk- 
ing m all beauty of modesty and benignity His bene- 
| factions were unprecedented His learning made lu m the 
equal and the fnend of Grotius, and of the foremost con- 
temporary scholars His preaching was unique for its 
combined lhetoneal splendour and scholaily richness, and 
yet we feel that the printed page poorly repiesents the 
pleaching His piety was that of an ancient saint, semi- 
ascetic and unearthly m its self-denial, but looted m a deep 
and glowing love for his Lord No shadow rests on his 
beautiful and holy life He died 25th September 1626, 
and the leaders m church and state mourned for him as 
for a father Two generations later, Richard Crashaw 
caught up the universal sentiment, when m his lines Vpon 
Bishop Andrewes ’ Pictui e befor e his Sermons , he exclaims : — 
“ This reverend shadow cast that setting sun, 

Whose glorious course through our honzon run, 

Left the dunmc face of this dull hemisphei e, 

All one gieat eye, all diown’d in one gicat teare " 

It is to be regietted that the works of Bishop Andrewes 
have been only fiagmentarily and uncritically collected 
and edited , but the edition of the Anglo-Catholic Series 
suffices to place him in the front rank of the theologians 
of England (Works, as ougmally published, and as col- 
lected ut supra; Isaacson’s Life m Fullei’s Abel Redivivus; 
Buckendge’s Set mon , Russell’s Memon s of the Life and 
Worls (1860), a medley of matenals and discursive notes, 
Buti&h Museum Harleian MSS.) (a b. g ) 

ANDREWS, James Pettit, an English kistonan and 
miscellaneous wntei, was the younger son of Joseph 
Andrews, of Shaw-house, near Newbury, Beiks, where he 
was bom in 1737 He w T as educated privately, and 
eaily discovered a taste for liteiature and the fine arts. 
Andrews was the author of several miscellaneous work 13 , 
but his most extensive undertaking was his History of 
Great Btitam, connected with the Chronology of Europe , 
with Holes, &c , of which, however, he lived to complete 
but two volumes The first, which was published m 1794, 
in 4to, commences with Csssai’s invasion, and ends with 
the deposition and death of Richard H ; and the second, 
which appeared m 1795, continues the history to the 
accession of Edwaid YI The plan of this work was new, 
and m some respects singular , a poition of the history of 
England is given on one page, and a general sketch of the 
contemporaneous history of Europe on the page opposite. 
He appears to have left off this work to prepare a con- 
tinuation of Henry’s History of Britain, which he pubhshed 
m 1796 in one volume 4to, and two volumes 8vo. He 
died at Brompton 6th August 1797. 

ANDRIA, a town of Italy, m the province of Terra di 
Bari, situated in a plain 31 miles west of Ban The town, 
which is said to deiive its name from the caverns (antra) 
m the vicinity, is well built, and possesses a fine cathedral, 
founded m 1046 by Petro Normano, count of Trani. It 
has no manufactures of importance, but there is an exten- 
sive trade in almonds, which are imported in large quan- 
tities from the surrounding country. Andria was burned 
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in 1799 by General Broussier, and m 1861 it became part 
of the new kingdom of Italy Population, 34,000. 

ANDRIEIT, Bertrand, a celebiated engraver of medals, 
born, 2 4 tli November 1761, at Bordeaux He is considered 
as the restoier of the ait m France, which had declined 
after the time of Louis XIY , and was so highly esteemed, 
that during the last twenty years of his life he was en- 
trusted by the French Government with the execution of 
every work of importance Many of his medals are figured 
xn the Medallic History of Napoleon He died at Pans 
6th Decembei 1822. 

ANDRISCTTS, a man of mean extraction, who, pretend- 
ing to be the natural son of Perseus, last king of Macedonia, 
assumed the name of Philip, for winch reason he was 
called Pseudo- Philippics, the False Philip Escaping from 
Rome, where he was imprisoned for his pretensions, he 
found a sufficient uumbei of partisans m Thrace to en- 
couiage him to assert his claim to the throne of Macedonia, 
and enable him to defeat the Roman praetoi Juventius, 
tvho had been sent against him His brief reign was 
maiked by great cruelty and extoition In 148 b c. he 
was completely defeated, and was earned captive to Rome 
by Q Caecihus Metellus, for whom this tnumph gained the 
name of Macedonicus The victory placed Macedonia once 
more m the hands of the Romans, though at a cost of 
25,000 men. Andnscus was put to death by order of the 
senate. 

ANDROOLUS, a Roman slave who used to lead about 
the stieets a lion that had forborne to injure him wdien 
turned loose upon him m the circus The story is re- 
lated, on the authonty of an eye-witness, by Aulus Gelhus 
(Nod Alt, v. 14), who states that Androclus, having 
taken refuge fiom the seventies of his master m a 
cave in Africa, a lion enteied the cave and presented 
to him his swollen paw, from which Androclus extracted 
a large thorn 

ANDROMACHE, m Greek legend, was the wife of 
Hector (llicul, vi 395), and daughter of Eetion, prmce of 
Thebe m Mysia Her father and seven brotheis had fallen 
by the hands of Achilles, when then town was taken by 
him Her mother, lansomed at a high pnee, was slam by 
Diana (Iliad, vi 428) To Hector Andromache bore a son, 
Scamandnus or Astyanax, whose death by the Gieeks she 
was forced to look on, and when, her husband also slain by 
them and Troy taken, the captives weie appoitioned, she 
fell to Neoptolemus, the son of Achilles, with whom she 
went to Phthia, or, as it is also said, to Epirus, and theie 
bore him the sons Molossus, Pielus, and Peigamus. Neo- 
ptolemus having been slam by Orestes, left her to the 
Trojan seer Helenus, who had followed him, and who now 
married her, and governed the kingdom of Molossia for 
her sons After the death of Helenus, Andromache re- 
turned to Asia Minor with her youngest son Pergamus, 
who there founded a town named after himself. The tragic 
poets found a favounte subject m the events of her life, 
and in her faithful and affectionate chaiacter as the wife of 
Hector In works of ait the death of Astyanax, and the 
farewell scene between Andromache and Hector (Iliad, vi. 
323) were represented, — the latter, it is said, in a painting 
which drew tears from Portia the wife of Brutus (Plutarch, 
Brut 23) 

ANDROMEDA, in Greek legend, the daughter of 
Cepheus and Cassiopea, or Cassiepea, king and queen of 
the ^Ethiopians Cassiepea having boasted herself equal 
in beauty to the Nereids, drew down the vengeance of 
Neptune, the sea god, who sent an inundation on the land, 
and a sea monster which destioyed man and beast The 
oracle of Ammon announced that no relief would be found 
until the king exposed his daughter Andromeda to the 
monster, and accordingly she was fastened to a rock on 
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the shoie. Perseus, returning from having slain the Gorgon, 
found her m this position, slew the monster, set her fiee, 
andmamedhei against the opposition of Phmeus, to whom 
she had before been engaged Before leaving Ethiopia she 
bore a son, Perses, from whom the Peisian kings tiaced 
then descent, as did also the kings of Pontus and Cappa- 
docia, who had a poi trait of Perseus on then coins Re- 
turning with her husband first to Seuphus, and finally 
to Aigos, Andiomeda bore hnn Alcaeus, Stlienelus, and 
Electryon, and thus founded the dynasty of the Peisides 
After her death Andromeda was translated by Mmena 
to a constellation m tlie noithem sky, near Feiseus and 
Cassiepea. The tiagic poets used the legend of her life, 
and in woiks of art the slaying of the monstei by Peiseus 
was represented. 

ANDRONICUS I. (Comnenus), Empeior of Constan- 
tinople, son of Isaac, and grandson of Alexis I. Comnenus, 
was bom about the beginning of the 12th ccntuiy Ho 
•was endowed by natuie with the most remarkable gifts both 
of mind and body He was handsome and eloquent, but 
licentious, and at the same time active, hardy, couiageous, 
and an excellent soldier His eaily jeais weie spent m 
alternate pleasure and military seiviee In 1111 he was 
taken captive by the Tuiks-Seljuks, and remained m then 
hands for a year On being lansomed, lie went to Con- 
stantinople, where was held the comt of Ins cousin, the 
emperoi Manuel, with whom he w r as a gieat favounte 
Heie the charms of Ins niece, the princess Eudouu, 
attracted him She became his nnstic'-s, while hei sistei 
Theodora stood in a smnlai l elation to the empeuu Manuel 
In 1152, accompanied by Eudoxia, he set out foi an 
impoitaiit command m Cilicia Failing m his pu nopal 
enterprise, an attack upon Mopsuestia, he returned, but 
was again appointed to the command of a province This 
second post he seems also to have left after a short intcn.il, 
for he appeared again in Constantinople, and nanowly 
escaped death at the hands of the brotluus of Eudoxia, 
About this time (1153) a conspnacy against the emperor, 
in which Andi omens participated, was disco's etod, and ho 
was thrown into piison Theie lie remained for about 
twelve yeais, duimg which time he made lepeated but un- 
successful attempts to escape. At last, in 1165, he was 
successful, and, after passing through many danger «, 
leached the court of Jaioslav, grand duke of Russia, at 
Kiev. "While under the piotection of the grand duke, 
Andromcus brought about an alliance between him and 
the emperor Manuel, and so restored himself to the 
emperor’s favour. With a Russian army he joined Manuel 
m the invasion of Hungary, and assisted at the siege of 
Semlm Alter a successful campaign, they returned to- 
gether to Constantinople, but a year after (1167), An- 
dromeus refused to take the oath of allegiance to the prince 
of Hungary, whom Manuel desired to become his successor. 
He was removed from court, but received the province of 
Cilicia. Being still under the displeasure of the empeior, 
Andromcus fled to the court of Raymond, pnnee of 
Antioch While residing here he captivated and seduced 
the beautiful daughter of the pi nice, Philippa, sister of the 
empress Maria The anger of tlie emperor was again 
roused by this dishonour, and Audi omens was compelled 
to fly. He took refuge with Amaury, king of Jmisalem, 
whose favour he gamed, and who invested him vv ith the 
town of Berytus, now Beirout In Jerusalem he saw 
Theodora, the beautiful widow of the late king Baldwin, 
and niece of the emperor Manuel. Although Andronieus 
was at that time fifty-six years old, age had not diminished 
his charms, and Theodora became the next victim of his 
artful seduction. To avoid the vengeance of the emperor, 
she fled with him to the court of the sultan of Damascus; 
but not deeming themselves safe there, they continued 
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their perilous journey through Peisia and Turkestan, round 
the Caspian Sea and across Mount Caucasus, until at 
length, they settled among the Turks on the borders of 
Trebizond Into that province Andromcus, with a body 
of adventurers, made frequent and successful incursions 
While he was absent upon one of them, lus castle was sur- 
prised by the governor of Trebizond, and Theodora with 
hei two childien were captured and sent to Constantinople 
To obtain then release Andromcus made abject submission 
to the emperor, and, appearing m chains before him, im- 
plored pardon This he obtained, and was allowed to 
retire with Theodora into banishment m the little town of 
GEnoe, on the shores of the Black Sea In 1180 the 
emperor Manuel died, and was succeeded by his son Alexis 
II , a youth of twelve or fourteen years, who was under the 
guardianship of the empress Mana Hei conduct excited 
popular indignation , and the consequent disorders, 
amounting almost to civil war, gave an opportunity to the 
ambition of Andromcus He left his retirement, secured 
the support of the army, and marched upon Constantinople. 
Alexis was compelled to acknowlege him as colleague m 
the empire The empiess was put to death, and her son 
soon shaied the same fate His dead body is said to have 
been insulted by Andromcus, but the authorities for this 
and similar stories are m all probability prejudiced An- 
dromeus, now (1183) sole emperor, married Agnes, widow 
of Alexis II , a child eleven years of age. His short reign 
was chaiactensed by stiong and wise measures He re- 
solved to check many abuses, but, above all things, to 
limit the power of the nobles The people, who felt the 
severity of his laws, at the same time acknowledged their 
justice, and found themselves protected from the rapacity 
of their superiors The aristocrats, however, were in- 
furiated against hnn, and summoned to their aid William 
of Sicily This prince landed m Epirus with a strong 
force, and marched as far as Thessalonica, which he took 
and destroyed; but he was shortly afterwards defeated, 
and compelled to return to Sicily Andronicus seems then 
to have resolved to exterminate the aristocracy, and his 
plans were nearly crowned with success But in 1185, 
during his absence from the capital, his lieutenant ordered 
the arrest and execution of Isaac Angelus, a descendant of 
the first Alexis Isaac escaped, and took refuge m the 
church of St Sophia. He appealed to the populace, and 
a tumult arose which spread rapidly over the whole city 
When Andronicus arrived he found that his power was 
overthrown, and that Isaac had been proclaimed emperor 
His offers of a general pardon, and even of abdication m 
favour of his son, were rejected, and, after an unsuccessful 
attempt at escape, he was seized and dragged before the 
new emperor Isaac delivered him over to his enemies, 
and for three days he was exposed to their fury and 
resentment At last they hung him up by the feet between 
two pillars His dying agonies were shortened by an 
Italian soldier, who mercifully plunged a sword into his 
body He died on the 12th September 1185 
ANDRONICUS II. (Paljeologus), Emperor, was bom 
1260 He was the elder son of Michael Palseologus, whom 
he succeeded in 1283. During his reign the Turks under 
Osman conquered nearly the whole of Bithynia, and to 
resist them the emperor called m the aid of Roger de Flor, 
who commanded a body of adventurers. The Turks were 
defeated, but Roger was found to be nearly as formidable an 
enemy to the imperial power. He was assassinated m 1 308 
His adventurers declared war upon Andronicus, and after 
devastating Thiace and Macedonia, settled in the southern 
part of Greece. From 1320 onwards the emperor was 
engaged m war with his grandson, Andromcus, m whose 
favour he was compelled to abdicate, 1328. He retired to 
a convent, and died about 1334. 
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ANDRONICUS III, grandson of the preceding, was 
born about 1296 His conduct during youth was so violent, 
that his grandfather lesolved to deprive him of Ins right 
to the crown Andiomeus rebelled, and m 1328 compelled 
his gianclfather to abdicate m his favour Duung his 
reign he was engaged in constant war, chiefly with the 
Turks, who greatly extended their conquests He died 
m 1341 

ANDRONICUS of Cyrrhus, a Gieek astronomer, 
about bo 100, built at Athens an octagon tower, with 
figures carved on each side, representing the eight principal 
winds A biazen Triton at the summit, with a rod m his 
hand, turned round by the wind, pointed to the quarter 
from which it blew Fiom this model is derived the 
custom of placing weathei cocks on steeples A considci 
able portion of this towei still exists, and, instead of 
“ tower of the winds,” it should be called hoi ologvum , the 
name by which it is designated by Vano 

ANDRONICUS of Rhodes, the eleventh scliolaich of 
the Peripatetics, lived about b c 70 His chief work was 
the arrangement of the writings of Aristotle, the materials 
for which had been supplied to him by Tyianmon 
Besides ananging the works, he seems to have written 
paraphrases and commentaries, none of which have come 
down to us Two writings under the name Andronicus 
are sometimes enoneously attributed to him, one on the 
Emotions, the other a commentary on Aristotle’s Mines. 

ANDROS, or Andro, the ancient Andros, an island of 
the Grecian Aichipelago, the most northerly of the Cyclades, 
lying G miles S W of Euboea, and about 2 N of Tenos. 
It is neaily 25 miles long, and its gieatest breadth is 10 
miles Its suiface is for the most part mountainous, with 
many f nutful and well-watcied valleys, which produce 
vines, gram, olives, pomegranates, lemons, figs, and oranges, 
and supply food for cattle, silk-worms, and bees At 
Andros, the capital, a town on the east coast, containing 
about 5000 inhabitants, there aie silk and caipet manu- 
factures, the former of which gives nse to a considerable 
export trade, but the harbour does not afford accommodation 
except for vessels of small size, and is much infeuor to that 
of Gauno ( Gaunum ) on the west coast, near the nuns of 
an older Andros, the ancient capital of the island This 
Andros, which was situated on the brow of a hill that 
commands the whole coast, contained a famous temple, 
dedicated to Bacchus, and a spring that was said to flow 
with wine during the feast of the god The island is 
supposed to contain about 15,000 inhabitants, the hulk of 
whom belong to the Greek Church According to the 
ordinary account, Andios, which is said to derive its name 
either from Andieus, a general of Rhadamanthus, or from 
a seer called Andius, was colonised by the Iomans about 
1000 b c , and soon became a place of some importance. 
In 480, after the battle of Salamis, Themistocles made an 
attempt to take the capital, wishing to punish the in- 
habitants for their readiness to assist the Persians m their 
invasion of Greece, and, although he failed m this enter- 
prise, the island afterwards became for a time subject to 
the Athenians In 333 it was added to the Macedonian 
empire, and after the death of Alexander the Great, 
became pait of Ptolemy’s kingdom In 200 it was taken 
by the Romans, who handed it over to Attalus I , king of 
Pergamos, and in 133 it reverted to the Romans, in 
accordance with the will of Attalus III. On the dissolu- 
tion of the empire of the East, Andros came under the rule 
of the Turks; but now, along with the island of Tenos, it 
forms a government of the modern kingdom of Greece. 

ANDUJAR, a town of Spain, in the province of Jaen, 
Andalusia, situated near the Guadalquivir, 20 miles N.W. 
of Jaen It is a dull, unhealthy place, possessing few build- 
ings of any architectural beauty , but there is a road lead- 
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mg to an old Dridge oyer tlic Guadalquivn winch is lined 
with fine trees The town has an inconsiderable trade m 
cattle, gram, oil, and fiuit It is most widely known for its 
porous earthenware jars, called alcai i cizas, which possess the 
propei ty of keeping water cool m the hottest weather, and 
which are manufactured m great numbers from a whitish 
clay found m the neighbourhood The Convention of 
Baylen was signed at Andujar m 1808; and the decree of 
the duke of Angoulerne, by which all Spanish authorities 
weie subordinated to the French, was published m the same 
town m 1823 Population, 14,096 

ANDUZE, a town of Fiance, in the department of Gard, 
situated on the Gardon dAnduze, about 6 miles SW of 
Alais It possesses considerable manufactures of serges, 
stockings, hats, silk, and leather, and lias 5303 inhabitants, 
many of whom are Piotestants 

ANECDOTE, a woid denved from a privative and IkSi- 
hufu, to give out oi publish, means originally something 
not published It has two distinct significations First, the 
primal y one is something not published, m which sense it 
has been used to denote either secret histones, — Procopius, 
e g , gives this as one of the titles of his secret history of 
Justinian’s court, — or poitions of ancient waters which 
have lemamed long m manuscript and are edited foi the 
first time Of such anecdote, there are many collections, 
the earliest was piobably Muiaton’s, m 1709. Besides 
it, there are anecdota by Belcker, Bachmann, Cramer, 
Boissonade, Matianga, Miller, Wolff, Yilloism, Amaduci, 
Tischendorf, and, the most recent, Yal Rose, 1864-71 
There are also anecdota of more modem writeis, some of 
these are given by Martene and Dui and, Thesaurus Novus 
Anecdotonm (1717), and Pez, Thesaums Anecdotomm 
Novissimus (1721). Second, m the popular acceptation of 
the word, which is to be traced to their being, m the fast 
instance, colloquial, anecdotes aie relations of detached 
interesting particulars Of such anecdotes the collections 
are almost infinite , the best m many respects is that com- 
piled by Byerley and Clinton Robeitson, known as the 
Percy Anecdotes (1820-23) 

ANEL, Dominique, an eminent French surgeon, born 
at Toulouse m 1679 He is celebiated for his successful 
tieatment of aneunsm and Jistula lackrymahs , and was the 
inventor of the probe and syringe still known by his name 
He wrote several medical woiks, published at Amsterdam 
1707, Turin 1713, and Pans 1822 He died about 1730 

ANEMOMETER, or wind-measurer (from ave/ios, wind, 
and ju.£T pov, a measure), a contrivance for indicating the 
rate and duection of the wind Ever since the birth of 
true experimental science, it has been recognised as a 
xnattei of gieat importance and interest to man that lie 
should know something of the laws according to which the 
atmospheric currents and changes are produced Among 
meteorological phenomena, none deserve more attention 
than the elements of the wind , and none have received 
more Yet anemometry has been all along the least suc- 
cessful department of meteorology, par tly owing, of course, 
to the nature of the agent to be dealt with, which is the 
very type of fluctuation, and paitly to a mistaken path of 
observation that was too long followed The error which, 
from the days of Hooke, in the middle of the 17th century, 
to within a comparatively recent period, misdirected the 
efforts of mventois, was the idea that the elements to be 
determined m the case of the wind are its direction and 
pressuie, whereas piactically they are its direction and 
velocity. If the currents of air were anything like uniform, 
it would be a comparatively simple matter to deduce the 
velocity from the piessure , but their variability is so very 
great, that the relations between the velocity and the 
pressure become unwoikably complex We know, from I 
the elementaiypnnciples of dynamics, that the pressure at j 


any instant will vary as the square of the velocity, 
Obviously, therefore, the relative variations of the pressure 
will be twice as gieat as those of the velocity, and the 
latter are too great, as we find them, to encourage us to 
double them artificially It must also be remembered that, 
from the inertia of the indicating appaiatus, eriois will m 
every case arise, and these also will be doubled if we 
take the pressure instead of the velocity variations Fiom 
all this it will appear that comparatively little impoitauco 
is to be attached to the earlier and to all statical modes 
of anemometry 

The essentials of every anemometer are two . (1), a wind- 
vane, to show changes of direction, and (2), a wind-gauge , 
to show changes of velocity, or of force There is also 
a distinction which we may have m every kind of meter 
They may be eithei non-reco) ding, as merely exhibiting the 
variations to the eye, or recording, or marking them per- 
manently on paper. 

The wind-vane, oi weather-cock, is simply a flat sheet of 
thin metal, or two sheets m the shape of a thin wedge, at 
the end of a metal rod, the whole turning freely on a 
vertical axle Besides serving to show the duection of the 
wind itself, the vane is often used to turn the gauge, so as 
to present the pressure-surface with its face always direct 
to the wind. 

Of all the gauges that have been invented or pioposed it 
woidd be impossible to give even the names. The primi- 
tive statical forms of anemometer — that is, such as set 
against the force of the wind a gradually increasing re- 
sistance, with some means of indicating the point of balance 
— have been divided by Dr Robinson {Turns May. Insh 
Acad , vol xxn p 150) into three classes — Fust, veitical 
windmills, kept facing the wind by a vane, and acting by 
winding on their axle a stung against some form of gradu- 
ated lesistance Of this nature vveie Di Hooke’s anemo- 
meter (which is generally considered the fust practical 
attempt in wmd-measuimg), and those of Wolhus and 
Martin The second class consists of those m which 
the wind acts on a flat plate, usually a foot squat o, 
pressing it against the elasticity either of a metallic 
spring or of a mass of confined air, a previous graduation 
of the elastic force having been made for each instillment 
The first gauge of this type was invented by the celebrated 
Bouguer about the middle of last century , and since his 
time theie have been many attempts at improvement of 
this punciple, the apparent simplicity of the spring- 
measure being its recommendation Modified forms of 
Bonguer’s wmd-pressure gauge are m use even at the 
present day , and about a quarter of a century ago a self- 
registering adaptation of it was constructed by Osier, and 
very geneially employed. The third class measures the 
wind-force by the difieience of level it is capable of pro- 
ducing m an inverted syphon, or U tube, containing 
water or some other liquid Lind’s anemometer, invented 
in 1775, is the best known of this type, and is still m 
common use. It is simply a U tube, with one leg bent 
at right angles towards the upper end, and attached to a 
vane, so as to have its mouth constantly facing the wind. 
It is about half-filled with watei, and a scale gradu- 
ated to hundredths of an inch is attached The difleienco 
of level m the legs of the syphon indicates the foicc of 
the wind, but it is only by experiment that the pleasures 
corresponding to these differences can be laid down. Thus 
each instrument requires a carefully-constructed reference 
table of pressures and velocities corresponding to its read- 
ings. According to Lind, a difference of level of 1 inch 
indicates a pressure of 5 2 lb on the square foot, and that 
corresponds to a velocity of about 32^ miles an hour, 
which is m common language a high wind. A difference 
of 3 inches would indicate a storm, and one of 6 inches a 
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bun Lane Rivalling this m simplicity is a fouitli class, 
that may be added to Di Robinson’s, viz, pendulum 
anemometers, where the pressure-plate is swung as a pen- 
dulum, and indicates the wmd-foico by its deviation fiom the 
vertical The first of this form was invented by the Marquis 
Polem, and gained the puze of the Fiench Academy m 
1733 They are still employed as simple rough-and-ready 
indicators to the eye of the stiength of the wind 

Several other anemometeis have been contrived, which, 
fiom being essentially non-recorclmg, maybe mentioned as 
more eui ious than valuable Among these are — ( 1 ) A musi- 
cal anemometer, suggested by Di Hooke, and constructed 
by Delamanon, m which the wind was caused to sound 
automatically, m a set of pipes, a paiticular note cone- 
spondmg to its velocity , (2 ) Leslie’s anemometer, oi lather 
anemometnc pnnciple, which deduces the velocity of the 
wind from its effect m cooling a thermometer, it being sup- 
posed that the rate of cooling is piopoitional to the velocity 
of the wind, (3 ) Brewster’s evaporation anemometer , by 
which the velocity may be deduced from the amount of 
water evaporated m a given time fiom a lough open sui- 
face, such as sponge oi flannel, the two being m pioportion 
Osier’s anemometer , the last of the pressui e-gauges w r e 
shall mention, being one of the most trustworthy and 
most common legistenng anemometeis m this countiy, 
meats a more particular description It tiaces with pencils 
on a sheet of paper (which is moved along, either m a 
vertical oi a honzontal position, at a constant rate by 
means of clock-woik) lines which indicate changes of 
the wind, both in direction and m piessure Its geneial 
pnnciple will be readily understood without a diagram 
Changes of dir ection are recorded in this way The axle 
that carries the vane, and trims with it, has keyed on its 
lower end a pinion which, woikiugm a horizontal lack, 
moves it backwards or forwards as the axle turns one 
way or the other , and a pencil fixed to the rack traces its 
movements on the legistci-slieet Changes of pr essure, or 
lomd-force, are measured by means of springs A squaie 
foot of a light metal plate, placed vertically and turning 
with the vane-rod, receives the impulse of the wind, and is 
foiced against three springs, so ananged that one, two, or 
all of them may be pressed on according to the violence 
of the wind. The extent of compression against the 
springs is transmitted through the hollow vane-axle, by 
means of chains and pulleys, to a light spring, which 
piesses a pencil gently against the paper. Vanations of 
motion of the uppei plate thus correspond to definite 
lateral deviations of this second spimg pencil, and a w T avy 
line is tiaced on the paper as it moves along The register - 
sheet is ruled across its length into twenty-foui equal paits, 
one of which passes the pened points each hour, and 
lengthways it is luled — fiist, with lines coiiespondmgtothe 
cardinal points, under the direction-pencil , and secondly, 
on the field of the other pencil, with lines spaced by actual 
experiment so as to correspond to gradations of 5, 10, 15, 
20, &c lb of wind-pressure on the square foot Thus the 
piessure-oiuve, in the same way as on the indicator of a 
steam-engine, includes between it and the horizontal line 
of zero-pi essure a space proportional to the amount of work 
done by the wind on the upper pressure-plate Of course, 
so long as the wind blows m one direction, the direction- 
pencil traces a horizontal line ; and if there be no wind at 
all, both pencils trace the zero horizontal lines 

We have not space to enter particularly into the history 
of the duect velocity-measuiing anemometers. As long 
ago as 1783, one was contrived on this principle by Mr 
Edgeworth for the measurement of air-currents j but to Di 
Whewell belongs the credit of first appreciating at its true 
xaluo the velocity as opposed to the pressure measure In 
the Cam Trans , vol vi , he describes an instrument of 


his own deMsmg, which was afterwaids extensively used 
Su W. Snow Harris recommended it strongly to the Bntish 
Association m 1844, exhibiting results of his own observa- 
tions with it dui mg three pievious yeais Owing, however, 
to some practical defects, such as the great factional resist- 
ance of toothed wheels and endless screw's, which lia\ e 
moie effect on the indications of a gentle wind than of a 
high one, and to the want of an anangement for indicating 
the times of the variations, Di Whewell’s instrument has 
now fallen into disuse A description of it may be found 
m Diew’s j Practical Meteor ology One of the most valu- 
able contributions to this science was made by Dr Robinson, 
of Armagh, who between the years 1843 and 1846 con- 
ducted a number of experiments and calculations on the 
proper form to be given to the revolving vanes He found 
iadical defects m the principle of all the vanes previously 
employed , either their moving power was not sufficiently 
gieat to make the factional collection inconsiderable, or 
their velocity, m place of being less, was often thiee or 
foui times greater than that of the wind, lequning gieater 
complicacy of machmeiy to reduce the speed of the tiacmg 
point, oi, lastly, their results w r eie not identical, though 
constructed after the same type. The foim adopted by 
Robinson to remedy these defects is that shown in the 
figure Though it had been suggested to him by Edge- 
wortli, it deseivedly bears the name of llobmson’s Cups 
(fig 1), as he was 
the fiist to show ex- c 
nenmentallv and ana- /I JL L 

lytically its advan- fife 
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at the ends of light 
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shall be as far from Fl ° 1 aud W of Aneraoroetcr ' 

the axis of motion as possible, and so reduce the effect of 
fiiction to a minimum They lequue no vane to keep 
them facing the wind, that represented by F, F, m the 
figure having a movement quite independent of the cups, 
as wall be explained piesently He found that the oups 
move at almost exactly one-thnd of the late of the wind — 
a happy simplicity of ratio — and tins for all instruments 
made after one type Experiments w r eie made with sets 
of tw'o, three, four, and six cups , but the velocity ratio 
between the cups and the wind was simplest and most 
constant with foui, the number now universally employed. 
In the paper already quoted ( Trans Toy Irish Acad , vol. 
xxu.), Dr Robinson describes a self-registering appaiatus, 
to which he had fitted the horizontal cups But we shall 
describe instead one of the more modern and simple 
registers, which seems to leave little furthei to be desired 
m the way of compactness and accuracy. It is the inven- 
tion of Mr Beckley, of the Kew Observatory, and is 
described in full in the Tepor t of the British Association, 


1858, p. 306 The outside, or wind-receiving parts are 
renresented m the above figuie, and consist of Robinson’s 
cups C, for the wind-velocity, and a double fan F, or 
windmill governor, for wind-direction The fans serve as 
a vane, turning so as to keep their axes constantly at right 
angles to the wind, and arc more steady than the ordinary 
vane They aie connected with the outer brass tube B, 
and cairy it round wnth them on any change of wind- 
direction The second figuie shows the manner m which 
the motions of the fans and cups are recorded. R is a 
cylinder, which carries the register-sheet, on wdiicit the 
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two pencils P, Q, press lightly. It is turned round at a 
uniform rate by clock-work in K, making a complete revo- 
lution in twenty-four hours, or moving through half an inch 
per hour. Horizontal lines divide the sheet into hour 
spaces, marked 1, 2, 3, &c., in the figure. The fan, or 
direction-axle B (fig. 1), communicates its motions to a 
mitre wheel M (fig. 2), which, gearing into the bevel wheel 
T, moves the cylinder D, with its brass pencil P. By 
a change of the wind from north to south, the pencil 
would trace a line along the cylinder between the verti- 
cal lines N and S. In like manner the velocity of the 
cups is communicated by a shaft passing through the 
direction-axle to a mitre wheel W, which moves the bevel 
wheel N, the cylinder L, and its pencil Q. Vertical lines 
are drawn on the paper, so that the pencil moves over 
one space, while the wind travels 10 miles, or the cups 



one-third of that distance. The velocity range does not 
extend beyond 50 miles, that being sufficiently high above 
the average rate of the winds. The sheet requires to be 
renewed, and the clock-work rewound every twenty-four 
hours, a matter of only a minute or two. The figure 
shows a simple brass spiral pencil; but the pencil de- 
vised by Beckley for the New Observatory consists of 
a strip of brass fixed spirally on edge, so that for equal 
increments of rotation of its cylinder its point of contact 
with the register-sheet shifts along by equal increments 
horizontally. 

Anemometry now forms a most important feature in all 
meteorological observations, and many important and re- 
markable results have appeared since the invention of 
self-recording apparatus. See Meteorology. 

ANET, a town of Prance, in the department of Eure- 
et-Loir, situated between the rivers Eure and Yfegre, 9 
miles N.E. of Dreux. It contains the ruins of a magnifi- 
cent castle, built by Henry II. for Diana of Poitiers, and 
near it is the plain of Ivry, where Henry IV. defeated the 
armies of the League in 1590. It has 1418 inhabitants, 
who carry on a small trade in corn, wood, and fodder. 

ANEURISM (from avevpvo-pa, a dilatation), a cavity, 
which contains blood, either fluid or coagulated, and which 
communicates with an artery; the walls of the cavity are 
formed either of the dilated artery or of the tissues around 
the vessel. This affection, a malady of middle life and old 
age, may ariso in consequence of injuiy or disease of the 
blood-vessels. 

ANGARA, Upper and Lower, two rivers of Asiatic 
Russia, in the government of Irkutsk. The former rises 
in the mountains to the east of Lake Baikal, and falls into 
the head of the lake after a course of nearly 300 miles. 
The latter, which is sometimes called the Upper Tungonska, 
flows out of Lake Baikal, near its southern extremity, and 
passing the town of Irkutsk, falls into the Yenisei, after a 
course of about 1100 miles. The current of the river is 
very strong, forming several rapids in its progress. The 
scenery on its banks is frequently extremely beautiful. 
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ANGARIA (ayyapaa), a sort of government postal 
system adopted by the Romans under the empire, bor- 
rowed from the ancient Persians, among whom, accord- 
ing to Xenophon, it was established by Cyrus. Couriers 
(anga/ri, ayyapoi) on horseback were posted ( positi ), at cer- 
tain stages along the chief roads of the empire, for the 
transmission of royal despatches by night and day in all 
weathers. The supply of horses and their maintenance 
were compulsory, constituting under the Romans a burden 
from which the emperor alone could grant exemption. 
Hence the word came to mean generally compulsory service 
in the despatch of royal messages. 

ANGEL is a transcription of the Greek ayyeXos, a mes- 
senger', but in signification corresponds to the special theo- 
logical sense which the latter word assumed among the 
Hellenistic Jews (and hence in the New Testament and in 
Christian writings), by being adopted as the translation of 
the Hebrew MaVakh. Thus both name and notion of angel 
go back to the Old Testament. 

The Old Testament belief in angels has two sides, being, 
on the one band, a particular development of the belief in 
special manifestations of God to man; and on the other 
hand, a belief in the existence of superhuman beings stand- 
ing in a peculiar relation of nearness to God. These two 
sides of the doctrine are historically associated and co- 
operate in the later developments of Biblical angelology, but 
are not in all parts of the Old Testament fused into perfect 
unity of thought. 

The first side of the belief in angels is expressed in the 
word Mal’akh , a messenger or ambassador, — more fully, 
messenger of Jehovah [A. V . , angel of the Lord], messenger 
of God. The whole Old Testament revelation moves in the 
paradox that God is invisible and inaccessible to man, and 
yet approaches man in unmistakable self-manifestation. 
This manifestation takes place in various ways,— -in. the 
priestly oracle, in prophecy, in the glory of God within the 
sanctuary [shekhina]. But in particular the early history 
represents God as manifesting himself by his messenger. 
In special crises “ the messenger of Jehovah 3 ’ calls from 
heaven to Hagar or to Abraham (Gen. xxi., xxii,)^ Or if 
God seeks to commune more fully with a man, his mes- 
senger appears and speaks to him. The narratives of such 
angelophanies vary in detail. Generally there is but one 
angel, but Abraham is visited by three (Gen. xviii.) 
Sometimes the dignity of the heavenly visitor is detected 
while he is present, at other times he is mistaken for a 
prophet, and recognised only by something supernatural in 
his disappearance (Judges vi. 21, /., xiii, 20). Jacob 
wrestles all night with a “man, 53 who at length with a 
touch dislocates his thigh (Gen. xxxii. 24, ff.) At other 
times no human form is seen. It is the angel of J ehovah who 
speaks to Moses in the burning bush, and leads the Israelites 
in the pillar of cloud and smoke (Exod. iii. 2, xiv, 19). 

In all this there is perfect indifference to the personality 
of the angel, who displays no individuality of character, 
refuses to give a name (Gen. xxxii. ; Judges xiii.), acts 
simply as the mouthpiece of God. This is carried so far 
that in his mouth the pronoun I indicates J ehovah him- 
self ; while the narrative passes, without change of sense, 
from the statement, “the angel of Jehovah appeared, 
spoke,” &c., to “Jehovah appeared, spoke.” (Of, for 
example, Exod. iii. ver. 2 with ver. 4; xiii. 21, with xiv. 19.) 
Those who see the angel say they have seen God (Judges 
xiii. 22; Gen. xxxii. 30). * The angelophany is a theophany 
as direct as is possible to man. The idea of a full represen- 
tation of God to man, in all his revealed character, by means 
of an angel, comes out most clearly for the angel that leads 
Israel in the very old passage, Exod. xxiii 20, ff. This 
angel is sent before the people to keep them in the way 
and bring them to Canaan. He speaks with divine autho- 
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nty, and enforces Ins commands by divine sanctions, “ for 
my name [t.e , the compass of my revealed qualities] is m 
him." The question natuially arises, how the angel who 
possesses these high piedicates stands 1 elated to angels 
who elsewhere appear not representing the whole self- 
manifestation of God to his people, but dischaigmg 
isolated commissions The Biblical data for the solution 
of this question are very scanty An essential distinction 
between the “angel of the Loid,” who speaks m all things 
with full divine authority, and subordinate angels, is 
sought mainly in Gen xvm and in Exod xxxn 30,/, 
xxxm. compaied with Isaiah ban 9. In the fonner case, 
though two of the three angels leave Abraham, Jehovah 
goes his way only on the depaiture of the third Yet the 
two angels when they come to Lot are apparently as dnoct 
a manifestation of God to him as the third was to Abraham 
(xix 18, f) And m the other passage it has not been 
clearly made out that theio is really a distinction diawn 
between an angel who repiesents God’s presence and an 
angel of a lower kind who does not do so The notion 
(long current in dogmatic theology, and which goes back 
to the eailiest controversies between Jews and Christians) 
that “ the angel of the Lord,” as contradistinguished fiom 
created angels, is the Logos — the second poison of the 
Trinity — has found defendeis down to the piesent day 
(Hengstenbeig, Keil, &c ), but ceitamly does not express 
the sense of the Old Testament wi iters And it seems 
equally unprofitable to base on such passages as we have 
cited, a controveisy whether “ the angel of Jehovah ; is one 
special angel chaiged throughout history with special func- 
tions towards the covenant people, or is any angel who 
from time to time has a special commission, oi is to be 
viewed, at least m some cases, not as a hypostatic being, but 
simply as a momentary sinking of the invisible God into 
the sphere of visibility The function of the angel so 
entirely ovei shadows his personality, that the Old Testa- 
ment does not ask who or what this angel is, but what he 
does And the answer to this last question is, that he 
lepiesents God to man so duectly and fully, that when he 
speaks or acts God himself is felt to speak oi act. The 
strongest passage peihaps is Gen. xlvm. 15,/ 

The disposition to look away from the personality of the 
angels and concentrate attention on their ministiy, runs 
more or less through the whole Old Testament angel- 
ology It is indeed certain, — to pass to the second side of 
the doctrine, — that the angelic figuies of the Bible narra- 
tive are not meie allegones of divine providence, but were 
regarded as possessing a certain supeihuman leality. But 
this reality is mattei of assumption lathei than of dnect teach- 
ing Nowhere do we find a clear statement as to the crea- 
tion of the angels [Gen n 1 is ambiguous, and it is scarcely 
legitimate m Psalm cxlvni to connect ver 2 with ver. 5]. 
That they are endowed with special goodness and insight, 
analogous to human qualities, appears as a popular assump- 
tion, not as a doctune of revelation (1 Sam xxix 9 , 2 Sam 
xiv. 17, xix. 27) Most characteristic for the nature of 
the angels is the poetical title “ sons of God” (Bne JElohim, 
or, with a slight modification, Bne JElim, in English version 
incorrectly “ mighty,” “ sons of the mighty,” Ps xxix 1, 
Ixxxix. 6), which, m accordance with the idiomatic force 
of the word sons, may be paraphiased, “Beings who m a 
subordinate way share something of divine majesty ” 
Perhaps m Psalm lxxxn the name Elohnn itself varies with 
the moie usual “sons of Elokrm” 

Taken collectively, the angels form the hosts of Jehovah 
(Ps. cni. 21, &c ), or the host of heaven (1 Kings xxn. 19), 
names correlative to the new title of God which springs 
up at the close of the period of the Judges, “ Jehovah [God 
of] hosts.” The notion of angels as divine armies is not 
like that of the individual “messenger” closely connected | 
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with the theophame histoiy (yet compare Gen. xxxn 1,2, 
Joshua v 13, sqq ), but belongs lather to the delineation 
of the majesty of God m poeti y and prophecy As the whole 
conception of the heavenly palace and tin one is obviously 
symbolical, we must allow foi conscious poetic art when the 
angels aie lepiesented sunounding God’s thione m the 
foim of an assembly or pi ivy council of holy ones (conse- 
crated seivants), praising his name, or receiving his com- 
mands, and lepoitmg their execution (Ps xxix , Ixxxix. 
6-8, 1 Kings xxn 19,/, Job i ) Similai ly much must 
be allowed foi the fiee play of fancy when m the last 
judgment against the enemies of his people, Jehovah 
descends to battle with his heroes (Joel iv 11), his holy 
ones (Zech xiv. 5), or when he tiiuinphantly enteis Zion 
anudst myriads of heavenly w T ar ehauots (Ps. lxvm 17) 
Compare Isa Ixvi 15, Hab in , which show how closely 
such imagery is connected with the physical phenomena oi 
the thunderstoim 

With the development of the idea of countless hosts of 
divine ministers is natuially associated, m place of the old 
angelic theophany, the conception of an invisible agency 
of angels, who aie hencefoith seen only m vision or to eyes 
specially opened (Num. xxn 31; 2 Kings vi. 17). To 
the guidance of Israel by the angel of Jehovah succeeds 
the belief m angelic guidance of individuals (Ps xxxiv. 
7), more or less poetically worked out (Ps. xci. 11). Con- 
veisely, pestilence and other judgments are angelic visita- 
tions (2 Sam xxiv , 2 Kings xix 35 , Ps lxxvm 49, 
where the “evil angels” of the English version are not wicked 
angels, but angels of evil) At length this is earned so far 
that all natural foices that seive God aie viewed as his 
messengeis, Ps civ 4 “He makes winds his messengers, 
flaming hie his mimsteis ” This passage clearly shows the 
elasticity of the whole conception Similar is the way m 
which the stars, which share with the angels the name 
“host of heaven,” appear associated with the latter (Jub 
xxxvin 7) Hence the later elemental angels 

Angelic inteipietation between God and man reappears m 
Job xxxm 23 (cf iv 13,/ ), and converse with angels foi ms 
a large pait of the visionary setting of the later prophetical 
books (Ezekiel, Zechanah). But these visions, to which the 
piophets do not ascube objective reality, illustrate rather 
the religious imagination than the theology of the period 

The idea of ranks and classes of angels, though naturally 
suggested by the conception of a host (cf Joshua v 13, 
sqq), was up to this time undeveloped, for neither the 
purely symbolical cheiubim, nor the unique and obscure 
seiaphun of Isaiah vi , have m the Old Testament the 
meaning later conferred on them of distinct classes of 
angels But the angels of Zechanah present something of 
a systematic scheme, though it seems unsafe, with Ewald 
and others, to see m the seven eyes of Jehovah (ni 9, iv. 
10) a developed doctrine of seven chief angels (as in Tobit 
xn. 15, Kev vm. 2), parallel to and influenced by the 
Amesha-gioentas of the Eranian mythology The book 
of Daniel show's a much fuller development in a similar 
line Israel, Persia, &c, have special angels (princes), 
whose contests represent those of human history (chaps 
x, xu, cf Isa xxiv. 21,/.) “The great pimee who pre- 
sides over ” Israel is named Michael (who is like God '?), 
and the anxjdus interpres is called Gabnel (man of God). 
The analogy of these notions to those of Zarathustnsm is 
less decided than has often been supposed; but the freedom 
which Old Testament wiiteis allow themselves m matters of 
imaginative representation, to which these conceptions mainly 
belong, is such as to render foreign influence quite credible. 

The ranks, classes, and names of angels are a favourite 
topic of post-canonical, and especially of Apocalyptic litera- 
tuie In the book of Enoch, cherubim, seraphim, and 
I even the wheels of Ezekiel’s vision, become distinct classes 
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of angels , and Rafael {cf. Tobit xu 5), Phanuel Uriel, 
&c, aie added to the names of individual aichangels 
Specially celebrated is the interpretation which this hook 
gives of Gen vi 2, where the sons of God aie under- 
stood as angels This interjiietation seems to have in- 
fluenced Jude, ver G (cf 2 Pet n 4), was cuirent m the 
eaily chinch, as well as m Judaism, and (though tlie nana- 
tive so understood is quite unique in the cncle of Biblical 
ideas) is defended on philological giounds by the best 
recent scholars, the occurrence being viewed as histoiy oi 
as myth accoiding as the mterpietei is theosophically oi 
cntically inclined Of other passages in latei J ewish litera- 
ture it may suffice to refer to the full account of the ctea- 
tion of angels of vanous functions, presiding ovei vanous 
poweis of nature, in the j Booh of Jubilees (cf. Rocnsch, Dus 
Buck dei Jubilaen , p 259} 

The angelology of the New Testament attaches closely to 
the notions already developed The ministry of angels is, 
as in the Old Testament, specially connected with the 
woik of salvation (Heb l 14), and with the peison of 
Chnst (John l 51), to whom after the temptation (and at 
Gethsemane ?) angels minister, and who can at will com- 
mand their aid (Mat xxvi 53) As m the later Old Testa- 
ment hooks, levelations by angels are given m vision or 
dream, hut even waking eyes see the angel oi angels w ho 
mmistei at the resurrection. So an angel delivers Peter 
(Acts xu ), &c As in the Old Testament, the figure of 
angels is human, then raiment white, and then aspect 
luminous A multitude of angels appear singing praises at 
the nativity (Luke n 13), and m geneial they sympathise 
with the lepentance of smneis and the piogress of the 
divine kingdom (Luke xv 10, 1 Pet i 12) Gahuel 
leappeais in Luke 1 The belief in special guaidiai. angels 
of individuals appeals as cuirent (Acts xu 15), hut the 
woids of Jesus (Mat xvin 10) baldly go farthei than the 
statements of the Psalms The angelic hosts of the pro- 
phetic eschatology aie natuially tiamfeued to the second 
coming (Paiusia) of oui Loid The saints aftei the lesui- 
rection are like the angels (Mat xxu 30 , Luke xx 3G) 
In the Apocalypse angels play a great pait Notable 
features, in addition to the seven highest angels (vm 2), 
are the angels of the seven chuiches (who, however, aie 
by many taken as human figuies, chuich officeis), and the 
association of special angels with cosimcal foices, eg , 
angels of fire and watei (xvi 5, xiv 18) The same idea 
appears even more shaiply expiessed in the writings of 
Paul, if, as Ritschl has lendered plausible, the elements 
(elemental powers) of the woild (Col u , Gal iv 3) aie 
the angels, and specially the angelo of the law. This view 
is connected with the characteristic position of Paul and 
the Epistle to the Hebrews, that the inferiority of the old 
covenant is stamped by the fact that the law was given 
and enforced by angels (Gal m ,iv , Heb ii , cf Acts vn 
53), an idea paitly based on Exod xxm 20,/, and partly 
on a transference to Sinai of the usual poetico-proplietic 
imagery of a theophany — a transference suggested by Ps 
lxvm 17, Deut. xxxm 2, and actually earned out m the 
LXX translation of the latter text, and m the cur lent Jewish 
theology of the period. Angel woislup is condemned in 
Col ii (probably with reference to Essene doctrine) ; cf 
Eev xix. 10. In Heb. u , and 1 Cor vi 3, Christians are 
superior to angels. 

Theological reflection on the doctrine of angels alieady 
begins among the Alexandnan Jews, and Philo, who calls 
them “a chorus of unembodied souls ” occupying the an, 
places them in close parallelism to his speculations on the 
divine ideas ox poweis Fiorn this association the tiansi- 
tion is easy to Gnostic speculations, wheie the ranks of 
angels appear as produced by successive emanation, and 
thus serve to fill up the interval winch Gnosticism puts 


between God and the world In this connection we find 
also a doctrine of creation by angels (Basilides), and 
dualistic views of good and evil angels Against these 
heiesies the early church emphasises the creation of angels 
and the fall of the evil angels, hut Ongen tells ns that up 
to his time the ecclesiastical doctrine did not define “quando 
isti cieati suit vel quales ant quomodo sint 5> On these 
topics, however, many subtle questions aiose, eg, whether 
angels have bodies ot an ethereal land, whether they w ere 
created befoie the woild oi along with the light, Ac 
Gradually angel-woiship sprung up, and m spite of the 
opposition of the best fatheis (Theodoiet, Augustin, Ac ), 
became firmly established, and is still acknowledged m the 
Roman catechism An elaboiate theory of the angelic 
hieiaichy, based on Neoplatonic doctnnes, is laid down m 
the woik of Pseudo-Dionysius, De Iheuuclua Celesti ( 5th 
century), and exercised much influence on medieval theo- 
logy, which accepted the woik as a genuine product of the 
apostolic ago The schoolmen treat of angels under the 
doctune of cieation, dividing rational cieatuiesmto angels, 
w T ho are puiespuits, and men {Sent Lib n , dist l, sqq ), 
and the nature and powers of angels form the most notori- 
ous pioblems of the misduected subtlety of the schools (cf 
e g , Duns on the Second Look of Sentences ) Piotestant 
theologians have always felt less intei est m the subject, 
and generally reduce tlie doctune of angels to a mem 
appendix to the doctune of cieation or of God’s uoiks 
Recent wniteis often go much faither Thus, Sclileicr- 
maclier sums up the whole doctune of angels by saying, 
that the possible existence of angels should not influence 
conduct, and that revelations of then being aie no more to 
be looked for A reaction, paitly rooted on the later 
philosophy of Scliellmg, has led sc veialGei man theologians 
(Hofmann, Ac ) to lay moie weight on the doctune 

The Biblical doctune of angels must be studied with the 
aid of the best books on Biblical theology (Schulz, Odder, 
Ew alcl, Weiss, Ac ), and of the commentaries on special 
passages The hook of Enoch is accessible in DilJmanu’s 
translation, and other Jewish notions may he found m 
Eisemnenger. The liteiature of the subject, theological 
and theosophic, is immense (w ii s ) 

ANGEL, a gold com, fiist used in Fiance in 1340, and 
introduced into England by Edward IV m 14G5 It 
vaued m value between that pcnod and the time of (Jhailea 
I fiorn Gs 8d to 10s Tlie name was dom ed from the 
representation it bore of St Michael and the diagon 

ANGELICA, a genus of plants of the nntuial oidei of 
the Umbelliferae The name Angelica is popularly given 
to a plant of an allied genus, Aichangehca ofmnahs, the 
teudei shoots of which aie used m making certain kinds 
of aromatic sweetmeats 

ANGELO, Michel See Michel Angelo Buonarroti. 

ANGELUS SILESIUS, a Geiman philosophical poet, 
w r as bom m 1 02 4 at Bieslau or Glatz, and died at Bieslau 
in 1G77 His family name w r as J ohann Schefflei, but he is 
gcneially known under the assumed name which marks the 
countiy of his hath Bi ought up a Piotestant, and at 
fiist physician to the duke of Wuitembeig, he embraced, 
m 1G53, the Roman Catholic religion, and took orders as 
a pi rest. His peculiar religious faith, founded on his eaily 
study of the wmrks of Tauler and Bolune, as expiessed in 
his hymns ( Cheni b mischer Wanda smann), is a mystical 
pantheism founded on sentiment The essence of God he 
held to be love . God, he said, can love nothing inferior to 
himself but he cannot be an object of love to himself 
without going out, so to speak, of himself, without mani- 
festing his infinity m a finite form ; in other words, by 
becoming man. God and man aie therefore essentially 
one A selection of his hymns, which are very popular in 
Germany, was published m 1820 by Varnbagen Yon Ease, 
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AN GERM ANN", a river of Sweden, which rises about 
lat. 65° N and long 15° E, among the mountains that 
sepai ate Sweden from Norway, and flows in a south- 
easteily dnection through Westerbotten and Westnoi rland, 
enteung the Gulf of Bothnia neai Hemosand, aftei a 
course of about 250 miles, during which it passes through 
seveial lakes It is navigable for upwaids of 50 miles 
from the sea, and the scenery on its hanks is sometimes 
very beautiful 

ANGERMUNDE, a town of Prussia, capital of a cncle 
of the same name in the province of Brandenbuig, situated 
on Lake Munde, 43 miles from Beilin, by the Berlin-Stettm 
railway It contains about G400 inhabitants, who are 
chiefly employed m the manufacture of woollen and linen 
goods 

ANGERS, an ancient city of France, capital of the 
department of Mame-et-Lone, and formerly of the old 
province of Anjou, situated on the Maine, about 4 miles 
from its junction with the Lone, and 161 miles SW 
of Pans The streets of the upper and older quarter of 
the city, which occupies the slope of a rising giound on 
the left bank of the river, are nairow and often veiy 
steep, and the houses have a sombre, although somewhat 
picturesque appearance, from the quantity of slate that is 
used m their construction. Many of these buildings, how- 
ever, have given place to others of a more modern style, 
particulaily near the site of the old lamparts, now occupied 
by beautiful boulevards, while on the opposite side of the 
river a new quarter has spiung up, which is regularly and 
tastefully built Among the principal buildings in Angers 
are the castle, situated on a rock commanding the city, 
once a place of great strength, but now used as a pnson, 
barrack, and powder magazine, the fine cathedial of St 
Maurice, rebuilt m 1225, and remaikable for its beautiful 
stained glass windows, the H6tel Dieu, built by Henry II 
of England , and several of the parish churches. Angers 
is the seat of a bishop, and possesses schools of different 
grades, various learned societies, a library of about 40,000 
volumes, and a gallery containing a good collection of 
pictures and statues, including some fine works by the 
sculptor David of Angers There was once a university 
m the town, as well as a military college, at which the 
Earl of Chatham and the Duke of "Wellington received 
pait of their education,* but the former has been abolished, 
while the latter has been removed to Saumur The chief 
manufactures at Angers are sail-cloths, ropes, lmen goods, 
hosiery, sugar, leather, wax, and oil , there is also a con- 
siderable trade m corn, wine, and fiuits, and in the neigh- 
bourhood there are extensive slate quames, which give 
employment to about 3000 workmen. Population, 58,464 
Angers is the ancient Juhomagus, or, as it was latteily 
called, Andecavict , whence the city is said to deuve its 
present name. It was captured by Odoacer m 464 A d , 
and by Clovis in 48 G , it suffered severely from the in- 
vasions of the Northmen m 845 and the succeeding years, 
and of the English m the 12th and 15th centuries, the 
Huguenots took it m 1585, and the Vendean royalists 
were repulsed near it m 1793. 

ANGERSTEIN, John Julius, an opulent London mer- 
chant, and a distinguished patron of the fine arts, was bom 
at St Petersburg m 1735, and settled m London about 
1749. His collection of paintings, consistmg of about 
forty of the most exquisite specimens of the ait, pui chased 
by the English Government, on his death m 1822, for 
£60,000, foimed the nucleus of the National Gallery. 

ANGHIARI, a small town of Italy, in the province of 
Arezzo, situated 10 miles NE of Arezzo, not far from 
the So vara, a tributary of the Tiber The Milanese, under 
Niccolo Piccmmo, were here defeated by the Florentines 
in 1440. Population of the commune, 6900. 
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ANGILBERT, St, the most distinguished poet of his 
age, was the secretary and friend of Charlemagne After 
filling the highest offices under that monarch, and receiv- 
ing the hand of his daughter Bertha m marriage, he retued 
m 790 to the monastery of Centule, or Saint Riquier, of 
which m 794 he was made abbot He left this retreat 
fiom time to time when the king required his services, and m 
800 assisted at Rome at his coronation He died in 814. 
Angilbert was called by Charlemagne the Homer of his time. 

ANGINA PECTORIS, a term applied to a violent 
paroxysm of painful sensations in the chest, arising for the 
most part in connection with some form of heait disease. 
An attack of angina pectoris usually comes on with a 
sudden seizure of pain, felt at first over the legion of the 
heart, but ladiating through the chest m various directions, 
and fiequently extending down the left arm A feeling of 
constriction anrl of suffocation accompanies the pain, 
although theie is seldom actual difficulty in bieathing. 
When the attack comes on, as it often does, in the course 
of some bodily exeition, the suffeier is at once brought to 
lest, and dui mg the continuance of the paroxysm expe 
nences the most intense agony. The countenance becomes 
pale, the suiface of the body cold, the pulse feeble, and 
death appears to be imminent, when suddenly the attack 
subsides, and complete lelief is obtained. The duration 
of a paroxysm rarely exceeds two or thice minutes, but it 
may last for a longer penod The attacks are apt to 
occur on slight exertion, and even in aggravated cases 
without any such exciting cause. Occasionally the first 
seizure proves fatal , hut more commonly death takes place 
as the result of repeated attacks Angina pectoris is gene- 
rally held to bo a hievAom , or nervous affection of the heart, 
but its causation is still a matter of uncertainty. It seems 
occasionally to manifest itself where no organic heart 
disease is discoverable, eithei m life or after death, but m 
the gieat majority of cases some morbid condition of the 
heart’s stiuctuie is undoubtedly present. A diseased state 
of the coronaiy arteries, the nutrient blood-vessels of the 
heait, has been found in a large proportion of the cases 
exannned post mortem, but, on the other hand, these 
artciics may be found diseased where no paroxysm of 
angina had ever occmred, and further, it is well known 
that vanous other forms of heart disease may have angina 
pectons associated with them as a prominent symptom 
Angina pectons is extremely rare under middle life, and is 
much moie common m males than m females. It must 
always be regaided as a disoider of a very serious nature. 
In the treatment of the paroxysm much relief is obtained 
by opiates, and by the inhalation, undei proper precautions, 
of anaesthetic vapours, such as ether, chloroform, and 
nitntc of amyl. To prevent the recurrence of the attacks, 
something may be done by scrupulous attention to the 
state of the geneial health, and by the avoidance of mental 
or physical stiam, for it is certain that attacks in those 
who are the subjects of the disorder are often precipitated 
by errors in living, and by undue exertion or excitement. 

ANGLE, a teim employed in different senses, the most 
common and simplest use of c 

it — to which all the rest may 
be referred, and by which they 
may be explained — being to 
indicate the inclination of two 
straight lines to each otliei 
Suppose O F in the figuie to 
turn about O from the posi- 
tion O B towards O 0, like the 
opening out of the legs of a pair 
of compasses, the angle formed 
by O B and O F, which is dis- 
tinguished as the angle B O F measures the extent or degree 
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of the turning or opening, being of coinse entirely inde- 
pendent of the length of the lines The oidmaiy method 
of measuring angles is based on the division of the cn cuni- 
fcicnce of a cncle into 360 equal paits, called degieos, 
the angles formed by hues ladiatmg from the centre being 
piopoitional to the arcs of the cucumfeienee which the 
lines intercept If 0 0 makes equal angles with the 
straight line A. 0 B, each of them is a light angle, or an 
aimle of 90° In the figuie A 0 E is an angle of 60°, and 
0 0 E and F 0 B are each 45% whence EOF is 75°, 
E 0 B 120°, &c By the angle curved lines make with 
each other is meant the rectilineal angle contained hy the 
tangents to the cuives See Geometry and Trigonometry 
ANGLES According to the usual account, which rests 
on the authority of Bede, the Angles were one of thiee 
tribes who passed over fioin the Continent m the 5th and 
6th centuues, and taking possession of different parts of 
England, formed the mam and dominant element m its 
subsequent population The Saxons, he tells us, and he is 
followed by the authors of the Saxon chronicles, were 
situated m what is now Holstein , the Angles occupied the 
district to the noith, probably extending across the penin- 
sula, and beyond the Angles were the Jutes, in (appioxi- 
mately) the modern Jutland Hypothetically they are 
identified with the Angli of Tacitus, who were seated on 
the Lower Elbe; and ceitamly they belonged to the 
Low German race Some historians, as Professor Henry 
Moiley, regard the distinction, between Saxon and Angle 
as a mere accidental difference of name , the people them- 
selves employing the name of Angles, while Saxon was a 
foieign designation applied to them by the Homans and 
Celts , and this view might be supported by the fact that, 
while the boys admired by Gregory, according to the well- 
known tale, were “ Angles,” his missionaries were sent to 
the Jutish kingdom of Kent It must be admitted, how- 
ever, that whatevei the origin of the words Angle and 
Saxon maybe, theyexpiessed, from the time of the inva- 
sions downwards, a difference that was, if not radical and of 
long continuance, at least real and obvious The Angles 
weie a strong and vigorous people, and not only founded 
tlnee kingdoms in. England, — Noithumbria, East Anglia, 
and Mercia (which all, and especially the fust, exercised a 
great influence on our early history), — but also spread 
through a large part of the Lowlands of Scotland Their 
language was soon brought under literary culture, and 
supplied a gioundwork for the later and richer develop- 
ments of the southern Saxons , and it is still to be distin- 
guished m the Northumbrian dialect and the Lowland 
Scotch. They have left us, though m the form of a i ifaci- 
mento, one of the most retnaikable hteiary legacies we 
possess — the poem of Beowulf, and claim the honour of 
producing Caedmon and the venerable Bede See Thorpe’s 
Lappenberg , and Morley, Writers before Chaucer 
ANGLESEA or Anglesey (i e , the Angle’s Island), the 
Mona of Tacitus, an insular county of Noith Wales, sepa- 
rated from the mainland of England by the Menai Strait, 
over which Mr Telfoid’s magnificent suspension budge was 
thrown in 1826, followed by the lenowned tubular railway 
non bridge m 1850 The island contains 19 3,5 11 acies. The 
surface is for the most part flat, and the soil but moderately 
fertile. The exports consist of bailey, oats, cattle, sheep, 
and hogs ; and a considerable tiade is earned on in butter, 
cheese, hides, tallow, wax, and honey. It contains valuable 
minerals, and furnishes (though not so abundantly as 
foimerly) copper, lead, silver, maible, asbestos, limestone, 
mail, and coal. The chief copper mines are at Parys, and 
were first worked in 1768 , and those of coal are at Mal- 
traeth and Tredfaeth. The stones for the towers of the 
tubular bridge were quarried at Penmore, 4 miles north of 
Beaumaris. There are no manufactures of importance. The 


-ANG 

lien mg fishery in some yeais gives employment to a part of 
the inhabitants , and other kinds of sea-fish are abundant, 
Anglesea was anciently famous as the seat of the Di unheal 
pontiff, and a Druidical college, and a numbei of (so-called) 
Diuidical lemams — such as the cromlechs atPlasNewydd — 
aie still to be seen. In 61 a d Suetonius Pauhnus attacked 
the Bauds in this then safest reheat, and they were 
utterly subdued hy Agricola m 78. About 450 Caswallon, 
prince of Cambna, chose this island for his seat of govern- 
ment, and it continued to be the residence of the princes 
of North Wales till the final subjugation in 1277 At 
present the northern form of Welsh is spoken by the 
peasantiy, but in the towns English is veiy geneialiy 
undeistood. The county is divided into 6 “hundreds,” 
and 76 parishes. The numbei of inhabitants m 1861 was 
38,157, and m 1871, 35,127 Tins decrease is ascribed 
to emigration, occasioned by the depressed state ot^the 
mining trades and lack of agricultural employment The 
county letunis one membei to paihament, and one is also 
returned by the boioughs of Beaumaris, Holyhead, Amlwch, 
and Llangefni 

ANGLESEA, Arthur Annesley, Earl of, lord pi ivy 
seal m the reign of King Chailes II , the son of Sir Francis 
Annesley, Lord Mount-Norns, and Viscount Valentia, in 
Ireland, was bom at Dublin 10th July 1614 lie was for 
some time at the university of Oxfoid, and af tern aids 
studied law at Lincoln’s Inn In the beginning of the 
civil war he sat m the parliament held at Oxfoi d , but 
afterwaids became reconciled to the opposite paity, and 
was sent commissionei to Ulster m 1645, to oppose the 
designs of the rebel Owen Roe O’Neal. He was piesidcnt 
of the council of state after the death of Ciomwell, and 
was principally concerned in bringing about the Restoia- 
tion. He succeeded to his father’s titles m 1GG0, and iu 
1661 was enrolled m the English peerage as Loid Annesley 
of Newport-Pagnell, Bucks, and Eail of Anglesea During 
Charles’s reign he was employed m vaimus important 
affairs, was made tieasurer of the navy, and for some time 
held the office of lord privy seal Annesley was a peison 
of gieat abilities and of very extensive learning, and was 
well acquainted with the constitution and laws of England. 
In his lifetime he published several w r oiks, chiefly of a 
polemical and political character. He died m April 1 C86 

ANGLESEY, Henry William Paget, first Marquis 
of, one of the most distinguished British generals of the 
19th century, was bom on the 1 7th of May 1768 He was 
the oldest son of Henry Loid Paget, first Earl of Uxbudge, 
of whose family of twelve sons and daughters he w as the 
last survivor. He received Ins early education at West- 
minster school, and passed thence to Christchurch, Oxford, 
where he took the degree of M A Quitting the university 
m 1790, he enteied parliament the same yeai as member 
for the Carnal von gioup of boioughs, for which he sat six 
years But to his high-spirited and impetuous nature the 
soldier’s life was most attractive , and during the excite- 
ment which was occasioned by the outbieak of the wars of 
the French Revolution, Loid Paget laised on Ins father’s 
estate the regiment known at first as the Etafloxiishire 
Volunteeis, and after w T ards as the 80th Foot m the regular 
army. Of this regiment he was named lieutenant-ooloiK 1. 
Having entered the aimy, and passed rapidly through the 
subordinate grades, he obtained his commission as lieu- 
tenant-colonel on the 12th September 1793 In the fol- 
lowing year he commenced his career of active service in 
the campaign of Flanders, under the Duke of York. So 
greatly did he distinguish himself, especially during the 
retreat which followed the repulse of Tnrcoing, that not- 
withstanding his youthful years, he was appointed, in the 
temporary absence of Lord Cathcart, to the command of 
his brigade. Transferred soon after his return to England 
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to a cavalry xegtment, 1 6tli Light Diagoous, he was thence- 
forth attached to that branch of the service which he was 
to laise to the highest degree of efficiency, and m connec- 
tion with which he was to achieve his gieatest taumphs 
About the same time (July 1795), Loid Paget mamed 
Lady Caroline Elizabeth Yilheis, daughter of the Earl of 
Jersey Promoted colonel m 1796, he was tiansferred m 
April 1797 to the command of the 7th Light Dragoons, 
and then began to apply himself strenuously to the improve- 
ment of discipline, and. the introduction of a new system 
of cavaliy evolutions. In 1799 he took part m the cam- 
paign, buef and disastrous, of the Duke of York m Hol- 
land In the general attack (Oct 2) he distinguished 
himself by a dashing and successful charge on a supenoi 
body of the enemy’s cavahy On him devolved the 
arduous task of guarding the rear m the letieat, and while 
thus engaged, he routed a much larger body of French 
cavaliy under General Simon, recovering some captured 
cannon, and taking five of the enemy’s guns. Devoting 
himself through the following eight yeais, with zeal equal 
to his abilities, to the dischaige of his regimental duties, 
and to the perfecting of the reforms which he had pieviously 
introduced, he attained the lank of major-general m April 
1802, and that of heutenant-geneial m April 1808 At 
the close of tins yeai the great wai with the Fiench m the 
Peninsula began, and Loid Paget was sent, with two 
brigades of cavalry, to join the division of the aimy undci 
Sn David Baud, who was then maiching to join Su John 
Mooie m his advance on Salamanca He landed at 
Coruna, and in the face of veiy great difficulties succeeded 
in effecting the junction. It was during this inarch that 
the first conflict with the French m Spam took place, — a 
small party of French posted at Fuieda being surprised and 
cut off by Lord Paget In the retreat ordered by Su John 
Mooie, after the fall of Madud, Loid Paget was charged 
with the protection of the rear, and, notwithstanding the 
fiequent harassing attacks of the enemy, the losses of the 
British were tnfling He especially distinguished himself 
by brilliant and successful encounters with the French at 
Sahagun, Mayoiga, and Benevente His spmtcd repulse of 
the advanced guard of theFrench at Benevente, where healso 
captured the commander of the imperial guard, General Le- 
febvre Dcsnouelles, especially contributed to the safe aruval 
of the British at Coruna. At the battle of Coiuna, fought 
on the 16th January 1809, ancl mournfully memorable for 
the fall of the brave Sir John Moore, Loid Paget had the 
command of the reserve ; and while the dying commandei 
was being earned fiom the field, his lordship, by a swift, 
couiageous movement, repulsed a supenoi force of the 
enemy, thus deciding the fate of the day and securing the 
safe embarkation of the Butish army With this action 
his services m the Peninsular war terminated, and in the 
autumn he returned to England, where he applied himself 
to his parliamentary duties as member for Milboume Port, 
He sat for that boiough six yeais (1806 to 1812). In 
1810 he obtained a divorce from his wife, by whom he 
had had eight children, but with whom he had not lived a 
happy life. The same year he mamed Lady Cowley, who 
had about the same time been divorced from Lord Cowley 
Lady Paget was soon after mariied to the Duke of Aigyle 
In 1812 he succeeded his father and took his seat m the 
House of Lords as Earl of Uxbridge. Thiee years later 
Ills services as general were called for on a giander field, 
and lus reputation was raised to the highest pitch. In the 
spring of 1815 all Europe was startled by the news of the 
escape of Napoleon I from liis island prison, Elba, of Ms 
reappearance m France at the head of ail army, and of Ms 
reassumption of the imperial dignity. Without delay the 
armies of the allies were sent again into the field, the 
English under the Duke of Wellington as commander-m- 
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chief, and the English cavahy under the command of the 
Eail of Uxbridge At the decisive battle of Waterloo 
(18th June), after twice leading the guards to the charge, 
he placed himself at the head of the heavy bugade, and, 
by a thud lapid and tenific charge, completely over- 
whelmed the trusted French guards, led by Count D’Eilon, 
making 3000 priscmeis, and killing most of the rest 
Other brilliant feats followed, which won for the Earl of 
Uxbridge on that day a place of honour second only to 
that of the gieat duke himself. In the confusion which 
followed, Napoleon, fiom a low rising giound, directed the 
fire of four guns, and by one of their discharges, almost the 
last shot that was filed, the earl was stiuck on the knee, 
and amputation of the limb was found to he necessary 
This was effected in a private house at Wateiloo, and the 
limb was buiied in the garden. Visitors aie shown the 
chan m -which the earl sat during the opeiation, the boot 
taken fiom the amputated leg, and the monument over its 
burial-place A pension of £1200 a yeai -was voted to bun 
on account of the loss of his limb, but he generously 
declined to accept it Five days after the battle the ser- 
vices of the eail weie rewarded by the dignity of Maiquis 
of Anglesey, confeired on him by the Prince Eegent , and 
he was soon after nominated Knight Grand Cioss of the 
Bath Similar honours weie bestowed on him by the 
emperois of Austria and Russia and the king of Hanovei 
In 1818 he was elected Knight of the Garter He attained 
the full lank of geneial m the following year His support 
of the proceedings against Queen Caiohne made him for 
a time unpopulai, and when he was on one occasion beset 
by a ciowd, who compelled him to shout “ The Queen,” 
he added the wish, “ May all your wives be like hei ” At 
the coionation of Geoige IY. the Marquis of Anglesey 
filled the post of lord high steward of England At the 
close of April 1827 he became a member of the Canning 
administration, taking the post of master-general of the 
oidnance, previously held by Wellington He was at the 
same time sworn a member of the privy council Under 
the Wellington administration he accepted the appointment 
of lord-lieutenant of Ireland (March 1*828), and m the dis- 
chaige of his important duties he greatly endeared himself 
to the Irish people. The spirit in which he acted, and the 
aims wMch he steadily set before himself, contributed to 
the allaying of party animosities, to the promotion of a 
willing submission to the laws, to the piospenty of trade, 
and to the extension and improvement of education. On 
the great question of the time his views were opposed to 
those of the Government. He saw clearly that the time 
was come when the rehef of the Catholics from the penal 
legislation of the past was an indispensable measure, and 
m Decembei 1828 he addressed a letter to the Roman 
Catholic primate of Ireland distinctly announcing his 
view. Tins led to Ms recall by the Government, a step 
sincerely lamented by the lush He pleaded for Catholic 
emancipation m parliament, and on the formation of Earl 
Grey’s administration, in November 1830, he again became 
viceroy of Ireland The times were changed ; the great 
act of emancipation had been accomplished, and the task of 
the viceroy in Ms second tenure of office was to resist the 
agitation commenced and carried on by O’Connell. He 
felt it Ms duty now to demand Coercion Acts for the security 
of the public peace ; his popularity was diminished, differ- 
ences appeared in the cabinet on the difficult subject, and 
m July 1833 the ministiy resigned, the viceroy retiring at 
the same time To the Marquis of Anglesey Ireland is 
indebted for the Boaid of Education, the origination of 
wMch may perhaps be reckoned as the most memorable 
act of Ms viceroyalty. For tMrteen years after Ms letire- 
ment he remained out of office, and took httle part in the 
affairs of government. He joined the Russell adniimstra- 
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tion in July 1846 as master-geneial of the ordnance, finally 
retiring ■with Ms chief m Maicli 1852 His promotion m 
the army was continued by his appointment to the com- 
mand of the hoise guaids m 1842, and completed by his 
advancement to the rank of field-marshal in 1846 A life 
of biave service and faithful devotion to duty was closed 
by a peaceful death on the 29th April 1854 The charac- 
ter of the Marquis of Anglesey, appreciated and admired by 
all classes and parties, was sketched by a contempoiary 
journalist in the following terms — “Seldom have bravery, 
gentleness, and generosity been combined in such noble 
proportions. In his chaiacter there was not a fold, it was 
all open as the day His politics were thoroughly liberal, 
and with moie far-sighted and sound statesmanship m them 

ang: 

T HE art of angling, or of catching fish by a lod and line, 
is of very ancient derivation The eaibest wntei 
upon it m our country was the Dame Juliana Berners, who 
wrote a treatise on it in the Boole of St Albans, printed by 
Wynkyn de Worde m 1496. Between that time and the 
present theie have been neaily a thousand books, or parts 
of books, written and published upon this subject 

The practice of angling may be ai ranged under three 
heads, viz , top or surface, mid-water, and bottom angling 
Surface anglmg includes fishing with an artificial fly, or 
daping with a live fly or other insect , mid-water fishing 
includes spinning or trolling with a dead bait and fishing 
with a live bait, bottom fishing includes angling with 
worms and other baits, either resting on oi travelhng with 
the stream along the bottom. The last is usually the fiist 
practised by the angler, and we will theiefore take it fiist. 

Bottom Fishing 

The school-boy who comes home for the midsummer 
holidays, usually commences his apprenticeship to the art 
of anglmg by fishing for some of the carp tribe in some 
pond or river near his residence. For this purpose he 
provides himself with a rod usually of from 12 to 14 feet 
long, and generally made of bamboo-cane, which is the best 
for the purpose A small reel, with 30 or 40 yaids of silk 
line, a light quill float, a yard or two of fine silk-woim 
gut, and a hook tied on at the end of it, which for general 
work should be either Nos 6, 7, 8, or 9 m size, and a few 
split shots pinched on the line for smkeis. He then 
plumbs the depth of the water by the aid of a plummet, 
and fixes his float on the line at such a depth that the 
hook baiely or just touches the bottom His chief baits 
are worms and gentles or maggots. The worm (the red- 
dest are the best) is stuck on the hook by being threaded 
from head neaily to the tail The gentles, to the number 
of two or three, being stuck on as may be convenient For 
gentles the smaller hooks are used, and the hook being 
baited, is cast into the water and hangs suspended by the 
float. "When there is a bite the float bobs under, and the 
angler j eiks the rod up or stakes, hooks his fish, and, if a 
big one, plays it, — that is, allows it to swim violently about 
until tired, — when he draws it ashore and lands it In 
still-water fishing for carp, tench, roach, &c, the anglei 
uses now and then a handful of what is termed ground- 
bait to draw the fish round his hook. There are many 
substances used for this, — worms, gentles, grams, boiled 
bailey or wheat, &c , &c., — blit the best and most general 
is a mixture of bran, soaked bread, and a little boiled rice 
worked up together; if with this is mixed a few handfuls 
of canion gentles, usually obtained from horse slaughtei- 
yards, there is no bettei bait. To ensure sport it is often 
necessary to bait a spot, or pitch, as it is termed, one or two 
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t.lm.n the woild has perhaps given him credit for . . He 

had a sound, shrewd undei standing, a judgment seldom at 
fault, often acting like an instinct, and accompanied with 
a moral corn age not inferior to his brilliant physical biaveiy 
in the field of battle ” He strenuously supported every 
measuie of leform m church and state, and, with sagacious 
forecast anticipating public opinion, earnestly advocated m 
their days of unpopulanty the great nieasmes of Catholic 
emancipation, pailiamentaiy reform, and fiee tiade. The 
maiquis had a large family by each of his two wives, — two 
sons and six daughters by the fiist, and six sons and four 
daughters by the second. His eldest son, Henry, suc- 
ceeded him in the maiqmsate (w L E . c ) 
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evenings pieviously. In still- water fishing this is all that 
has to be done In bottom fishing m running watei the 
same prelinunaiies are observed in taking the depth of the 
water, baiting, &c , but when the tackle is diopped into 
the water the stream cairies it along, and the angler, keep- 
ing the top of his rod over his float, follows it down las 
swum, as it is called, until he leaches the end, or as fai as 
he desues to fish, when he pulls his tackle out, and i etui ns 
to the head of the swim, and recommences staking at cn my 
bob or dip of his float In stieam fishing he must cither 
cast his ground-bait m so fai up stream that it will hud 
bottom in Ins swim, oi he must knead it into balls with a 
stone m the middle or mixed with clay, so as to sink it to 
the bottom at once In choosing a sw ini on the banks of 
a uvei, if the angler cannot see a good stock of fish uny- 
wheie, he should choose some spot which fish may be 
supposed to haunt, — a spreading root, or bough, oi un- 
hanging bank with a hole undei it, a deep hole near banks 
of weeds, or a deep eddy off some shaip stieam. llcuc* the 
bottom should be pretty level and free fiom obsti notions, 
and the stieam not too swift nor too slow 7 , so that the float 
may tiavel steadily and evenly without hmdeiance tluough- 
out If he cannot decide on any spot, let him look along 
the bank for places w r om by the angloi’s foot, or whole 
debt is of bran, &c , points out that some angler lias piuvi- 
ously fished and baited the stream. Having baited a 
pitch one day, it should never be neglected on the next, as 
the fish will have had time to find out the bait, and will 
perhaps be collected togethei theie. Of course the choice 
of a pitch will be guided very much by the species of fish 
the angler desues to fish for. The places they frequent 
are noted hereafter When the angler has hooked a big fish 
winch he cannot lift out without danger to tackle, he uses 
a landing-net, that is, a bag-net on an iron ring fastened to 
the end of a pole, which he slips under the tiled fish and 
lifts securely to the hank. When fishing on a liver bank 
the last words m Walton’s Complete Angler are to be strictly 
observed, viz, “Study to be quiet,” for violent distui banco 
or motion is fatal to sport Having deliberately chosen a 
pitch and baited it, the angler should not desert it hastily, 
or if he leaves it for a tune for anothei, he should return 
to it and give it another tual. In angling from a punt or 
boat a shortei rod is used than from the bank, fiom It) to 
12 feet being the limit. In the Thames plan the punt or 
flat-bottomed boat is fixed directly across the stieam by 
means of two iron-shod poles which aie diiven into the 
bottom. The depth being taken, and the ground-bait 
thrown in, the angler, sitting with his face down stieam, 
diops his tackle in close to the boat, and allows it to flout 
down stieam unchecked as far as the line, wMch is generally 
a yard or two longer than the rod, will permit, when he 
stakes, pulls up the tackle, drops it again in close to the 
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punt, and repeats the operation time after time. In the 
middle of these punts there is generally a well, so that the 
fish when caught are kept alive in the well until the day's 
fishing is over. On the Trent the method adopted is 
different. The punt or boat, if used at ail, is fixed diagon- 
ally and not directly across the stream. A very fine and 
light silk line is employed, which will float easily and 
does not sink much at any time. A very easy-going reel 
or winch is used, which turning on an oiled spindle lets off 
the line very rapidly, and is set running with the. lightest 
touch of the finger. The rod being held at an angle of 90°, 
the line is allowed to run freely, until the float and bait go 
sometimes as far as 50 or 60 yards down the stream,— a 
plan which has many advantages, as much more ground 
is covered than in the restricted swim of the Thames 
method, and the fish are less shy in biting so far from 
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the boat. The ground -bait is usually thrown in loosely 
above the punt, and generally consists of chopped worms 
or greaves (tallow-melters’ refuse), and as th.e swim is so 
long an one the ground-bait is certain to fetch the bottom 
somewhere within it. In Norfolk a different plan still is 
adopted. The punt is anchored lengthwise straight up 
and down, and the anglers fish on either side of it j but the 
water being usually very deep the rods are longer and the 
tackle heavier, and besides the moving float they have 
another rod, the tackle to which is so heavily weighted that 
the baited hook rests on the bottom, and is not to be 
moved by the stream — the fish picking up the bait at 
leisure, and the float showing the bite. This is termed 
“ tight corking.” These are the chief methods employed 
in float fishing at the bottom. But other methods of 
fishing with a stationary bait without a float are often 



adopted. The ledger is the chief of these (see fig. 1 in the 
cut). This consists of a gut line a yard or two long, which 
runs through a bullet or a lump of lead pierced with a 
round hole. On the hook side of the line an obstruction 
is fastened so that the lead cannot slip down to the hook, 
but the liiie is free on the rod side of the lead. The hook 
being baited, the lead is dropped into the water and rests 
on the bottom, a tight line between the rod top and the lead 
being kept.- The instant a fish bites at the hook, the line 
being free in that direction, it is felt at the rod top, and 
the angler, yielding a little line to let the fish get the bait 
and hook well in his mouth, strikes, lifting the lead, and so 
hooks the fish. Another method, called the clay-ball, is to 
tie a bit of stick across the line a little above the hook, 
which is baited with gentles and greaves, and then to weld 
a lump of clay and ground-bait on the line round about 
the bit of stick, This is dropped to the bottom, and the 


fish, attracted, by the ball of bait, come up to devour, and 
in time find the baited hook apd take it most unsuspect- 
ingly. Sometimes the baited hook is buried in the ball of 
bait, and the fish, are allowed to dig it out. Sometimes a 
float is used in conjunction with a small clay ball to show 
the bites. Another plan of bait fishing at the bottom is 
with a free line, with only a very light sinker of a split 
shot or two on the line. The hook is baited with a worm, 
and allowed to travel along the bottom, the bite being felt 
or seen in the action of the line on the water or the rod 
top. This is chiefly employed in trout fishing. 

Mid-Water Fishing. 

Spinning is the first branch of this kind of fishing, and 
is used chiefly for pike and trout, though salmon and 
other fish occasionally are fished for and taken thus. It 
consists in drawing along through mid-water a bait so 
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disposed on a series of hooks as to revolve rapidly, thus 
showing its silvery sides constantly to the fish of prey, and 
atti acting them to run after it and capture it, when the 
hooks which are about it in turn eaptuie them. A small 
fish— a little trout, dace, gudgeon, or bleak principally, as 
these aie the best fish for the purpose — is hung on a range 
of hooks called a flight This flight generally or mostly 
consists of three triangles, or three hooks welded back to 
hack, tied upon gut 01 gimp at intervals of half an inch 01 
so, a reversed hook neai the tail to keep it bent, and above 
them a sliding hook working in an eye, called the lip hook 
(see fig 2 m cut) A fish is then chosen suitable to the 
length of the flight, the lowest triangle is stuck on the 
middle of the side of the tail, the reversed hook just above 
it is then stuck into the fish a little below the vent, so as 
to keep the tail of the fish bent or crooked The othei 
two triangles are then stuck into the side of the bait m a 
Straight line towards the fish’s mouth The line is then 
twisted two or three times round the shank of the lip 
hook, so as to bring it just to the bait’s month and to keep 
it fimily there The hook is then passed tlnough both 
lips of the bait, and the bait is ready for use (see fig 3 
in cut) , then it is hung on to a tackle called the trace 
This consists of a yard or two of gut, single or twisted, 
or gimp, as may be desired, and at intervals of 18 or 20 
inches or so, one or more swivels are placed to permit the 
bait to revolve freely without also turning the line, which 
would cause the whole running line to snarl and tangle, 
and a lead or sinker, so disposed as to promote the same 
object, is put on just above the swivels, and the trace is 
complete (The upper part of the tackle m fig 3 from swivel 
to swivel shows the trace) The whole apparatus then 
being looped on to the mam oi reel-line, is dropped into 
the water, and being drawn rapidly through it, if the bait 
be properly arranged on the hooks, spins with wondeiful 
swiftness, often like one long line of flashing silver. If it 
does not spin well, but “ rvobbles,” as it is termed, the 
hooks are not properly fastened into the bait, and either 
do not lie straight and even along the side, or the head oi 
tail of the bait is too slack or too tight This must he 
amended as the bait cannot spin too well The object of 
its spinning well is not only to attract the fish, but to con- 
ceal the hooks The anangement of the hooks on the flight 
given above is the one most commonly adopted by Thames 
spinners, who are the best hands m this branch of fishing, 
but theie are many other airangements which aie sold by 
cackle-makers, of which the Francis and Pennell tackles 
aie perhaps the chief. The reel-line used m spinning is 
usually made of plaited silk, dressed With a composition to 
stiffen it and to prevent tangling; and the line is heavier 
or lighter according as the bait and tackle to be used is 
heaviei or lighter In woilung a spinning-bait, the angler 
first tries all the nearer water to the spot where he stands, 
and gradually lengthens his line, allowing it to he loose on 
the ground, or m the boat or punt’s bottom, in coils at his 
feet Then with about half as much line as the length of 
rod hanging down from the rod point, he gently waves the 
bait backwards to the left or right, according to the side he 
washes to cast to, and then suddenly urging the rod forward 
with a sweep, releases the running line which he has held 
fast against the rod, and the impetus the bait has acquired 
by the swing sends it forwaid from 20 to 40 yards towards 
the point the angler desiies to cast to; then lowering the 
point of the lod to allow the bait to sink to mid-water, he 
holds the rod in the right hand, and draws the line home 
through the rings with the left hand, allowing it to fall at 
his feet as before, and raising and dipping the rod at every 
draw, makes the bait spin and shoot, and rise and fall, as 
it comes towards him, m a most attractive manner. The 
line being all drawn m, lies at his feet as before, and lift- 


ing the bait out of the water again, he repeats his cast m a 
new direction, and having fished all the water within leach 
he moves on Should a fish run he feels a jerk at the 
rod point, or sees the line stop, and he strikes smartly and 
plays his fish, drawing m hue by hand, and taking caie 
that no tangle ensues. To avoid this at any time, he must 
see that theie are no twigs or other obstructions about his 
feet wkeie the line rests between each cast, which may 
catch m the coils and cause a snail or knot, as this spoils 
the cast by preventing the hue from running In trout 
spinning smaller and lighter tackles, lods, and lines are 
used than are employed for jack. For the big Thames 
trout, and foi tiaikng for the great lake trout, similar 
fashioned but ligktei flights and tiaces are employed, but 
for spinning the minnow for small river or brook tiout a 
different kind of flight is used Tins flight is shown un- 
baited and baited at figs i and 5 m the cut The big hook 
is mseited into the mouth of the minnow, and by a little 
humouring the point is earned down the body along the 
back-bone to the tail, where it is bi ought out, and the lip 
hook mseited through both lips of the bait, and, if any 
attention has been paid to the size of the minnow selected, 
the tail will be nicely bent round on the curve of the hook 
so as to make the bait spin rapidly Many angle is do not 
use any other hooks than these tv o , but it is so easy for a 
trout to run and seize such a bait and to miss being hooked, 
that to make sure, it is usual to employ m addition the 
little triangle of hooks, which is mseited half way down 
the side of the bait. Even with this safeguard, when 
fish aie lunmng shyly, the anglei will find that lie misses 
fiom onc-tlmd to one-half of the runs which he gets In 
spinning foi small trout vauous methods are pursued 
some fish down stream, some up, and where it is lequisito 
to wade, and a modeiate rod is used, it is best to lisli up, 
wading in mid-stream, and casting on eitlier hand towazds 
the opposite banks, the angler brings the bait diagonally 
down towards him, with a curving sweep m front When, 
however, he can fish from the bank, it is best to fish down, 
and to cast across, di awing with a diagonal sweep up 
stieam Usually it is just as the bait is making the bend 
lound that the fish seizes it, and therefore it behoves the 
angler to keep a sliaip look out then Some anglers cast 
the minnow ovei hand, and some under, the best plan is 
to cast it under, and, taking hold of the reel-line Ik tween 
two of the ungs on the middle joint of the rod with the left 
hand, to draw a good poitiou of lino off the reel, holding it 
tight until the cast is made, when it is released, and doubles 
the length of cast which the angler could make m the 
ordinary way, — as in minnow fishing the tackle is too light, 
as a xule, to cast off loose hue from coils on the ground, 
and so, ordinarily, little more line than a yard or so moio 
than the length of the rod can be used, by this means, 
however, nearly double that length can be got out Of 
course the weight or sinkers on a mmnow tackle will bo 
proportionate to the l equipments of the stream, and though 
the trace will be of lighter gut than it is customary to use 
for large trout, the fashion of the tackle is similar. In this 
case, also, there are many other arrangements of hooks used, 
but there are none so good as the one figured in the plate. 
In the north there is another method of spinning practised, 
called par-tail fishing, which is used chiefly when and 
where minnows are difficult to obtain, though sumo persons 
prefer par-tail as a bait to minnow r . For this only two 
hooks are used similar to the two in the figure for minnow 
fishing, minus the triangle. A par is taken and cut diagon- 
ally m two from the front part of the dorsal fin to the 
middle of the space between, the ventral and anal fins. 
The tail part being taken, and the tail snipped off, the lip 
hook is put through the root of the tail, and the big hook 
stuck into the bait so as to curve the broad end of the bait 



ANGLING 


on to the hook, the bait, if properly adjusted, spins pretty 
well. Some angleis, however, cut a slice out of the back 
from before the doisal fin down to the tail, leaving a small 
part of the tail and only pait of the belly, and by adjust- 
ing this on hooks suited to it, it lather more resembles 
the natuial fish These baits are used exactly like the 
minnow 

In fishing for larger trout, as the large lake trout or the 
Salmo feiox, the method generally adopted is that of 
trailing Here a small trout or par is used on the three- 
triangle tackle already mentioned above The hue is 
weighted accoidmg to the depth of the water, and the 
boat is lowed slowly along, some 30 or 40 yards of line 
being let out, so as to permit the bait to sink and to tow 
some distance astern. Two rods aie chiefly employed for 
this sport — one being placed at each coiner of the stern of 
the boat, and each having on a different bait, weighted 
differently, and with a longer or shorter hne out, so as to 
give any fish inclined to feed a double chance The pioper 
line to take for these large tiout when moving along the 
shores of a lake is just wheie the water begins to go off 
between the deep and the shallow, and the bait should 
travel as near to the bottom as it can, -without catching in 
weeds or stumps , as, though fish will frequently rise some 
distance to a bait, it is not desuable to compel them to do 
so When a big lake trout stakes, he usually runs heavily, 
and boies down to the very depths of the loch, showing 
fine sport. They fxequently run to a large size, reaclung 
16 and 18 lb weight, and sometimes heavier. They aie, 
however, better for the table when 4 or 5 lb The small 
lake trout aie spun foi by trailing a minnow m the same 
way, but m shallower water , and often when the fish are 
dull at the fly, they take well on the tiail There are 
various artificial baits used for spinning, some of them 
imitating fish of diffeient kinds, and made of bone, horn, 
gntta-peicha, motkoi-of-peail, glass, and other substances 
One of the best and most geneially known and used is the 
“phantom bait,” invented and made by Mr Brown of 
Aberdeen It is made of oiled silk, and painted to repre- 
sent a small tiout or par , being cylindrical, when diawn 
against the stream, it fills with -water and plumps out to 
the size of a fish , when seized, however, it compresses to 
a meie rag of oiled silk, leaving nothing but the hooks in 
the fish’s mouth. There are various other spinning-baits 
which do not exactly imitate any fish, as spoons, otters, 
kill-devils, &c 

Live Baiting — The plan pursued in this kind of fishing 
for pike is geneially to use eitkei what is termed “ live 
snap or gorge tackle.” In the former, the object is to 
strike as soon as the pike takes the bait into his mouth ; 
m the latter, to allow him to swallow or gorge it. In 
both cases a float is used This is usually a lump of coik 
nearly as large as a hen’s egg, to carry a good-sized bait 
The bait used generally is either a small roach, dace, or 
gudgeon; failing these, any other that can be obtained 
The best kind of snap tackle may be seen in fig 6. In 
the cut it consists of a single hook and a triangle. The 
single hook is hooked through the loot of the dorsal fin of 
a small roach, dace, or gudgeon, and the tnanglc hangs 
down at the side of the bait, as shown in fig. 7. Now, 
when a pike first seizes a bait he takes it across his mouth, 
so that while the head and tail appear outside 3ns jaws on 
either side, the whole of the middle parts of the body axe 
well within them ; and, as will be seen from the position 
of the hooks, they wiH most probably be within the pike’s 
mouth also; consequently, as soon as the pike has had 
time to take the bait so arranged into his mouth, the 
angler strikes smartly, and very often hooks his fish and 
lands him. It will of course happen sometimes that the 
triangle is not well in the fish’s mouth, in which case 
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either the fish is missed altogether, or, being veiy slightly 
hooked, he breaks away Another method of using the 
live bait is what is teimed the “live goige ” In this case 
a pan of hooks, tied back to back, aie used The loop of 
the gimp on which they aie tied is hooked into a long 
needle, called a baiting needle (See fig 8, which shows 
the hooks and the needle ) This is mseited under the 
skm at the shouldei of the bait, and earned down just 
under the skm, towaids the tail, being brought out just 
behind the doisal fin The gimp is diawn through, and 
the hooks stand as shown in the lllustiation (See fig 9.) 
In the illustration the loop is hung on to the trace, and 
the taekle used as in oidmary live bait fishing, only, 
when a pike takes the bait he is allowed to goige it before 
the anglei stiikes, being permitted to go where he will 
with the bait, and ten inmutes being allowed for him to 
gorge or pouch, as it is tenned This is a tedious method 
of fishing, and is only used for pike, — as often the fish 
luns the line foul of some weed, and leaves the bait , or, 
after mumbling it and killing it, refuses to gorge, and the 
constant waiting whenevei there is a run is weansome. 
But as theie is less show of hooks, more mns are obtained 
m clear water than with the live snap tackle. Another 
method of using the live bait is with the patemostei, 
though this is chiefly used with minnow or small fiy foi 
perch fishing. It is, howevei, sometimes used for pike, 
when a gimp tackle is prefened and only two hooks used. 
For perch fishing, the paternoster simply consists of a line 
of gut about 4 or 5 feet long , at the bottom of this is a 
leaden bullet or plummet to sink it to the bottom , about 
6 or 8 inches above this a hook, on some 6 inches of gut, 
is fastened , a foot above this another hook is fixed on, 
and a foot above that again, a thud. This thud hook is 
often a gimp hook, when pike and peich aie found m 
common, and a mthei laiger hook and bait are used, so 
that if a pike should come to the bait, there may be a 
fan chance of capturing him A minnow being hooked 
through the bps on each of the other hooks, the tackle is 
dropped into an eddy where perch aie supposed to be, and 
the three baits swim round and round the mam line , so 
that, no mattei whether the fish are resting at the bottom 
or searching foi their prey in mid-water, they may be 
attracted As soon as theie is a bite from a perch the 
angler feels it at the lod-pomt, slackens line for two 
seconds to let the fish get the minnow well into his mouth, 
and then strikes Should the immediate neighbourhood 
not afford a bite, the tackle is cast to a distance, and after 
being allowed to rest for a minute, it is diawn m a few 
feet, when another cast is made, and then another draw r 
until the tackle is worked up on the boat or bank, when 
another cast is made In the winter, after the floods, very 
many perch are caught in this way on the Thames, from 
100 to 200 in a day being not very uncommonly taken. 
Trolling with the dead gorge is another way of fishing ; 
and this is employed chiefly when the w T ater is full of 
thick weeds and rush-beds, which prevent either spinning 
or live bait fishing, and solely also for pike An elon- 
gated piece of lead is cast on to a bit of twisted brass wire, 
which has a couple of hooks similar to those on a live bait 
gorge tackle at the other end (fig. 10) ; a gudgeon (which 
is the best bait for the purpose) to suit the length of the 
lead is chosen ; the loop of the gimp, to which the brass 
wire is fastened, is slipped into the eye of a baiting needle. 
The needle is passed m at the mouth of the bait and down 
along the spme, out at the tail The lead being drawn 
into the stomach of the bait, the two hooks lie on each 
side of the mouth The tail is tied tightly on to the gimp 
with three or four laps of silk, to prevent it from slipping 
(see fig 11), and the tackle and, bait fastened on to the 
trace used, which is usually a yard of gimp, with one 
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hook or spung swivel to loop the tackle and bait on. 
This bait is then diopped into holes between the weeds or 
rushes, and is worked up and down by the lifting and 
falling of the rod-point, the lead within the bait causing 
it to shoot and dart along as though the fish were alive 
When a pike seises it, ten minutes must be allowed for 
him to pouch, when the angler must strike fiimly, hold on, 
and get his fish out as well as he can. It is by no means 
the pleasantest method of fishing, as the waiting is tedious. 
The fish constantly rnns the line foul of the weeds, &c , 
and often, after a tedious waiting, it is found that 
the fish has rejected the bait after all. Added to these, 
there is this objection to all gorge fishing, that the angler 
must kill every fish he catches, as the hooks are in the 
fish’s throat, and small under-sized fish, which ought to be 
returned to the water, aie sacnficed, as well as fan takeable 
ones 

Sometimes grubs and worms are used in mid-water fish- 
ing, being cast up stream and allowed to float down m mid- 
water This is chiefly for trout. The angler uses a long, 
light bamboo rod, and a single shot for a sinker. Two 
small worms are generally used , the brandling or gilt-tail 
is more frequently used (a worm found m rotten manure, 
&c ) Some use a single book, some three small hooks 
tied one above the othei. This is called “the Stewart 
tackle,” after the authoi of the Pi actical Anglo , and the 
worms are twined round and impaled on them. Wading 
up stream, the angler casts befoie him into every likely 
stream and eddy, allowing the line and bait to come down 
towards him m mid-water, and striking the moment he 
perceives a check. This is a very killing plan, and is 
adopted with a modification of tackle, to fish with beetles, 
larvse, palmers, and, in fact, almost any kind of insect; 
for the trout is a very omnivorous fish, and will haidly 
refuse anything that is small enough. The lure is cast 
oveihand, as in fly-fishing, and practice enables the angler 
to cast neaily twice the length of the rod 

Surface or Fly Fishing 

This method of fishing is conducted with the natural or 
the aitificial fly The first of these ways is called daping, 
dibbmg, or shade fishing, and consists of using a long light 
rod with almost 2 yards of fine strong gut, to the end of 
which is tied a No. 7 or 8 hook, not too coarse m the wire 
A fly, beetle, or insect of some kind is then put on the 
hook by tiansfhang the thorax of the insect. Then the 
angler, having watched the fish rising under some bank or 
projecting tree or bush, creeps very softly to the place, and, 
keeping himself out of sight, pokes the point of his rod 
through some open spot in the bushes, and allows the insect 
to drop on the surface, j’ust over or a little above the spot 
where the fish he wants to catch has been rising. Probably 
he will not be able to see or to feel the fish rise, and he 
will have to trust to a third sense — his hearing. He will 
hear a slight “ plop,” like a bubble coming out of a sub- 
merged glass A gentle stiike then is requited, and a 
■tight hand on the fish, as such places are usually near old 
roots or boughs, m which the fish will try to shelter him- 
self and entangle the tackle The best fish are frequently 
taken m this way. Another method of using the natural 
fly or insect is by casting it. In this case a single-hand 
fly-i od is used, and it requires great care to avoid whipping 
the insect off the hook. Havmg cast the bait to the extent 
required, the line and bait rest on the suiface, and the 
bait floats down quite naturally unchecked, and the fish 
rise at it in the ordinary manner. What is called the blow- 
line is another favourite method of using the lire fly. A 
length of light floss silk is fastened on to the running line 
with about 2 feet of fine gut and a light hook at the end. 
Baiting the hook with a fly, the angler turns bis back to 


the wind, holds the rod (a long light cane one) upright, 
allows the wind to blow the light floss line as far out as it 
will go, when he gradually lowers the rod and guides the 
fly till it touches the water a yard above a firii, when he 
floats over it. A little wind is required for this kmd of 
fishing Some insects, beetles, creepers, or lame of the 
stone-fly, &c , are used m mid-water, as already noted A 
word or two as to the method . a couple of shots being 
fixed on the line, the bait is cast with an underhand swing, 
as m minnow fishing, up stream, and allowed to travel 
down towards where the angler stands At every stop or 
check of the line it is necessary to strike, for the bait being 
tender, whether it be a twig, mud, oi fish that an ests it, it 
will be spoilt , tlieiefore the angler must always strike on 
every suspicion of a bite For full particulars of tins kind 
of fishing, as well as for all relating to troutmg in the 
North Bntish streams, the angler cannot do better than 
get The Pi actical Anglo , by the late Mr Stewart, one of 
the best vvoiks ever published on such subjects The best 
flies used for live-fly fishing are the large ones, as the green 
and grey drake, the stone fly, known often m Scotland 
as the May-fly, the big alder, the bluo-bottle, and, in- 
deed, any that are large enough In casting them the 
anglei must be caieful to let his hue make iath°i a sweep 
oi circuit behind him, oi he wall easily flick off or destroy 
his bait In using the artificial fly the anglei employs 
either a single or a double handed lod, — generally he com- 
mences his apprenticeship with a single one Tins is 
usually made either of hickory, green-heart, or split bam- 
boo tied and glued up in lengths, runs fiom 10 to 12 
feet long, and is toleiably pliant, — moie or less so, 
according to the taste of the angler The hue used is 
generally twisted or plaited hair and silk, or fine dressed 
silk. The first is the lightest A piece of gut, knotted 
together until it is about 3 yaids long, is termed the cast- 
ing-line, point, lash, or collar This is fastened to the end 
of the reel oi ninning-lmc, and to the other end of it is 
looped on an artificial fly Sometimes two or more flies 
are used, m this case they are called di uppers or bob flies, 
and are looped or tied on to tbe casting-line about 18 
inches or 2 feet apart The end fly is called the tail or 
stretcher. The best way of fastening on the drop flies is 
to whip the gut lound with silk a few times, j’ust above 
one of the knots, to prevent chafing, then take a fly 
with only about 5 inches of gut to it, tie a knot at the 
extreme end of the gut, and then knot on it once or twice, 
if required, over the whipped silk, and if the gut be 
moistened and drawn tight to the knot, even when only 
once knotted, it rarely slips, and the more it is pulled of 
course the tighter it gets When it is desired to take the 
dropper off, a sharp knife slips off the extreme end knot, 
and the tie comes off easily. The loss of gut is infinitesi- 
mal, and the fly wears out before the gut is materially 
shortened. The angler having his rod and line ready, and 
his cast of flies selected, begins by letting out a little 
more line than the length of his rod, waves the rod back 
over his right shouldei, so as to extend the line behind 
him, and then, making a slight curve, impels it forward 
towards the point he de&n es to reach, letting it fall on the 
water as lightly as possible ; then he allows Ins flies to 
float down the stream as far as they will go, when he 
draws out and repeats the cast, lengthening out line as he 
does so until he has as much out as he requires, or can 
cast comfoitably. If in casting he does not make a cum 
with the rod-point behind him, but returns the line too 
directly, he will crack his fly off, or so crack the gut at the 
head of the fly that the first good fish will carry it away. 
When the angler sees a fish rise at his fly, if he is fishing 
for small fish, lie cannot strike too quickly, — if for large 
ones, he may be a little more leisurely. In fishing over a 
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fish, that is lising, the best way is to cast a little above, and 
to allow the flies, with as little of the line as possible, to 
come over 01 past him. Some angleis fish up stieam and 
some down In fishing down stream the angler exposes 
himself more to the fish, and is more apt to miss his fish 
when they do rise ; and if his tackle is fine and the fish 
heavy, having the weight of the stream against him is 
also more apt to break it than when fishing up , peihaps 
the best method is to fish diagonally up and across the 
stream The angler pursues one of two systems He 
either waits till he sees fish rise and fishes ovei them, 
wasting no time on intermediate water when he sees no 
uses , 01 he fishes the water out thoioughly, searching 
every hollow, bank, -weed, and stone, that may hide a 
trout. In burn fishing for small trout the latter method 
is generally the one adopted In larger rivers, wheie the 
fish aie heavy and few, the foimer is more often prefened 
When a good fish is hooked it will often lesist strongly, and 
rush violently about, seeking to hide itself under weeds 
and roots, which are dangerous’ to the tackle The angler 
must guide the fish as well as he can until it is tned, 
letting out line fiom the reel when lesistance becomes too 
severe a strain on the tackle, and winding it m again when 
opportunity serves, but always keeping a tight line on the 
fish, as a slack line frequently loses it When tiled the 
fish should be towed gently to a favourable bank, and the 
landing-net quietly slipped under him There must be 
no dashing or hasty movement with the net, lest the fish 
be frightened and make another effoit to escape, as fish 
frequently do, and successfully, as it is a dangeious moment 
m the struggle. In fishing -with a double-handed rod the 
rod is longer and the line a little heaviei , in other respects 
there is no difference. The rod will v-ary from 13 to 15 
feet for trouting The left hand grasps it below the reel, 
and the right hand above , though, if the angler desires a 
change, or the necessities of the stream or wind require it, 
the hands can be reversed The double-handed lod has 
several advantages ovei the single, having more power with 
big fish, and keeping the line and flies higher above 
obstructions. 

The question of why fish take hunches of feathers tied 
on hooks, and what they mistake them for, has often been 
asked ; and it is now pretty generally allowed that they 
take them for flies m the majonty of instances, though m 
others they may mistake them for water-beetles, laivse, oi 
spiders, of which latter insect theie are several that inhabit 
the water Now, there are two classes of disputants on 
this matter • one which holds altogether to the fly theory, 
and theiefoie staves to imitate each fly that comes out 
closely, the other, which inclines more to the general 
insect theory, and merely gives a few flies of different 
colours, not caring to imitate anything in particular. Pro- 
bably the best fishermen recognise both theories, but hind 
themselves exclusively to neither. But before entering 
upon the selection of flies it may he well to point out the 
difference in the practice of the north and south. We may, 
perhaps, take the late Mr Stewart 1 as the exponent of the 
north , and, perhaps, Mr Francis Francis 2 may he held as 
the latest exponent of the south. Mr Stewart gives a 
short list of a bare half-dozen of insects, three of which he 
calls spiders — black, red, and dun — and which are what 
are known in the south as “ hackle ” flies , that is, flies 
dressed with only a body and hackle 3 The hackle is 
wound on round the hook, over the body, and is supposed 
to represent the legs of the fly, there being no wings. Mr 

1 The Practical Angler, A. & C Black, Edinburgh. 

3 A Book on Angling. Longmans & Co , London 

a The pointed feathers on a cock’s oi hen’s neck are called hackles, 
but any small feather -with a soft shortish fibre may be used as a 
hackle. 


Stewart also has thiee flies of thiee general colours, yellow, 
brown, and dark bodies , but as these may be varied with 
all sorts of wings and legs, the last may embrace m leality 
any number of flies which the taste of the angler may 
suggest Mr Stewart’s standards, however, are dressed 
thus — (1 ) A woodcock wing, with a single turn of a red 
hackle or landrail feather, dressed with yellow silk freely 
exposed on the body For fishing m daik-coloured waters 
the fly may be diessed with scarlet thread. (2 ) A hare- 
lug body, with corn-bunting oi chaffinch uing. A wood- 
cock wing may also be put on the same body, but should 
be made of the small light feathers taken fiom the inside 
of the wing (3 ) The same wing as the last, with a single 
turn of a soft black hen-hackle, or a small feather taken 
from the shouldei of a starling, diessed with daik-colouied 
silk. These, as Mr Stew-art says, can be vaned to any 
extent ; but he pins his faith on those mentioned and the 
spiders : the black spider being a small dark stalling 
feather wound over a brown silk body , the red one, the 
small feather outside the w-mg of the landrail, wound on 
over a yellow silk body, and the dun spider, the small 
soft ash-coloured feather from outside the dottiel’s wing, 
with hardly any body but the tying of the hook This is 
Mr Stewait’s reperton e — it is not ovei burdensome, but m 
the south Mr Fiancis says that fish aie much less numerous, 
and are laigei and moie cutical, their feeding-time being 
much longer and food being more plentiful than in the 
north, and then taste, theiefore, has to be moie carefully 
considered, he therefoie gives a list of flies for each month. 
Space does not permit us to name the whole of them, but 
we can enumeiate a few of the best of them. The duns 
run through the whole year, and are therefoie with the 
angler the piece de resistance These comprise varieties of 
the blue and yellow dun, and should be varied from the 
daikest slate-blue to the lightest shade yellow, from almost 
golden yellow up to the lightest fawn, almost a white, and 
these, slightly combined, go also to an olive. The earlier 
duns are the blue dun, which comes m m March, and is 
one of the best spung flies It is m the water more or less 
thioughout the season. Then there is the small dark 
iron-blue dun, which appears in April or May, with wings 
almost as dark as the body , and the blight yellow dun, 
with gieemsh-yellow body and pale slate-coloured wings. 
If these three be taken as the darkest of their class, and 
varieties, each of a shade or two lighter m colour, be made, 
they will take in the whole of this important class of flies. 
These duns are all impeifect insects, and have another 
change to go thiough befoie they are complete and able to 
piopagate, and when they have completed this they usually 
die The fly casts its skin and becomes a perfect insect, 
bnghtei in colour and more brisk m its motions. In this 
form they are called by the angler “ spinners ” Thus the 
blue dun becomes the red spinner, the yellow dun the 
brown spinner, the iron-blue dun the jenny spinner, and 
so on. All these flies belong, with several others, to the 
class or order New optera, or nerve- winged flies — flies with 
clear gaudy wings, intersected with a network of veined 
markings. They form the most important order for the 
angler, but there is another order, the Trichoptera, or 
hairy-wmged flies, which is scarcely less important, and 
which includes a very large number of flies on which fish 
habitually feed. These flies have soft feathery folding 
wings, which he close on the back. They differ from the 
former order in having one less change to go through, for 
when they emerge from the pupa state and become flies, 
they are complete, and have no further change to go 
through. There are, besides these, which are flies born 
from water, other orders of land flies, imitations of which are 
used by anglers, as the cow-dung, hawthorn, and oak flies, 
the house-fly, &e , but they are comparatively insignificant, 
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ami with the exception of the cow-dung, which is a very 
useful fly, may he dispensed with. It is impossible here 
to give the dressing of the various flies ; but if the angler 
goes to any respectable tackle-maker and mentions the 
names of the flies he requires he will get them. To com- 
mence then with the month of— 

March, which is early enough for fly-fishing. The 
earliest fly found on the water is the February red. This, 
with the blue dun and the March brown, will do well 
during March, if anything will. The same flies kill w r ell 
enough also in — • 

April, and to them may be added the red spinner, the 
cow-dung, the red and black hackles, the needle brown, 
and towards the end of the month', or entering on May, 
the yellow dun and the iron-blue dun. 

May. — In addition to many of these, the angler may 
use the stone-fly, the sedge-fly, and the orl or alder fly — a 
very celebrated and general fly — with the little black gnat 
and the pale evening dun, — a fly which only comes on in 


the evening towards dusk, when the fish feed ravenously 

on it. 

June. — In this month the standing dish with the trout 
in most rivers is the green drake, better known as the May 
fly, though it rarely appears until May is over. This and 
its transformations, the grey drake, wdtk the well-known 
Welsh fly, the coch-y-bondu, otherwise the bracken clock, 
shorn-fly, &c . ; these, with various light-coloured duns and 
spinners, may be used through the month with effect, as 
this is the prime month for fly-fishers. 

July , as a rule, is rather an indifferent month. The 
weather is hot, the water low and clear, and fish do not 
feed well till the evening, when the white and brown 
moths may be used. In the day-time the red and black 
ant flies often kill well, and these, with various light 
coloured duns and diminutive green, bine, and grey 
midges, must make up the bill of fare. 

August. — The August dun and the cinnamon now are 
added to the list, many of the previous flies being still on. 




September brings the whirling dun and the willow-fly, 
and this closes the angler’s fly-fishing for trout. 

In the latter months many of the earlier flies reappear, 
and with the list here given the angler should have no diffi- 
culty in killing fish anywhere. Most of the smaller trout- 
flies are dressed on hooks that range from the sizes No. 10 
to 17 in the scale of hooks given in fig. 12 in the cut — 
the larger flies, as the May-flies, stone-fly, the moths, &c., 
running up to sizes 6, 7, and 8. There are, besides these 
flies, which are definite imitations of insects, a few of such 
general make and colour that though they do not strictly 
imitate one fly, may have a general likeness to several, 
and which are called general flies, and are often used when 
the angler is in a difficulty in knowing what to put on his 
cast. Among the best of these are the Hoffland, the 
Francis, the governor, the coachman, the soldier palmer, 
the wren-tail, the grouse and partridge hackles, &e. As a 
rule, the smaller flies are used in the day-time, the size 
being increased as the evening and night come on. In 
some waters, owing to' the excessive fishing, the trout get 


so wary that after the May-fly there is very little chance, 
unless the day be particularly favourable, of hooking a 
trout before the evening, and fishing is often carried on till 
ten or eleven o’clock at night. Of course at such times the 
angler has to trust more to his senses of feeling and hear- 
ing than sight. In the majority of instances it is the 
custom to let the tackle soak, and when fishing to allow 
the fly to sink .a little under the surface — to fish with a 
“wet fly,” as it is called ; in others, where' the fish are 
more wary, in order to imitate nature more closely yet, it 
is the custom to fish with a dry one — that is, to make the 
fly and line rest on the sxirface, without becoming sub- 
merged. To this end, when the fly and line become wet, 
they are waved to and fro from the rod-point in the air to 
make them become dry again. The fly should always be 
allowed to float down stream, as natural flies do, and 
should not be jerked or “played,” as it is termed, unless 
the angler is fishing down stream and drawing his fly 
against it, when he will allow it to sink under w T ater, and 
in that position it may he supposed to represent some 
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quick darting larva. So far, stream fishing only has been 
dealt with. 

Lake Fishing differs in its practice materially from 
stream fishing, and though some flies which are used on 
streams will also kill on lakes, yet, for the most part, there 
is a fancy repertoire in this respect which differs wholly 
from that employed in streams. Lake-trout flies, particu- 
larly in Scotland, are made with wool bodies, the prevail- 
ing colours being red, claret, orange, yellow, green, and 
black, with a light spiral up the body of gold or silver 
tinsel. The hackles are chiefly either black or red, or red 
with a black centre ; the wings are either of teal, mallard, 
or woodcock. Here and there the white tip feather in the 
drake’s wing is a favourite wing for flies. They are 
usually dressed on 7, 8, or 9 hooks ; the same flies a size 
or two larger do equally well for sea-trout flies. 

Lake-trout fishing is conducted either from a boat or 
from the shore. The best depth of water in which to fish 
for trout varies from 6 or 8 to 12 or 14 feet, and between 
these depths the best sport is obtained; and the angler 
should therefore fish over them for choice, though occa- 
sionally fish may be caught in both deeper and shallower ! 
water. In lake fishing it is always desirable to have a 
good ruffling breeze, as the fish do not rise or take well in 
a calm. The best places are in sheltered bays, by rocky 
points or islands, or where burns flow in; drifting along by 
these, and casting ahead and shorewards, the angler 
watches eve ly break in the water. While drifting along 
in his boat, it may happen that, the wind being high, he 
drifts too fast to fish thoroughly and properly over the 
ground. To obviate this a stone or an anchor is cast over 
and allowed to drag along the bottom, so as to check the 
way of the boat, and to give time to the angler to fish. 
A good boatman and netsman is here a great desideratum, 
and much of the chance of sport depends upon him. The 
great fault of most boatmen is that they go too quickly 
over the casts ; and it requires a man with a knowledge of 
the lake, as well as experience in managing the boat, so to 
conduct matters that the angler has the best chance of 
sport. When rowing. to his ground, or from point to point, 
the angler should always put out the spinning, minnow, 'and 
thus he may take one or two of the best fish. As fish do 
not always lie in the same places, wind and weather have 
to be sedulously consulted. In fishing from the shore the 
angler seldom gets the best sport, and often has to wade to 
reach fishable water, while the best casts are often beyond 
his reach; and therefore, whenever a boat can be employed, 
it is to be preferred for lakes. 

Salmon Fishing . 

The salmon is the noblest and strongest fish on which 
the angler essays his art, and fish from 40 to 50 lb in 
-weight, and sometimes of even more, are occasionally 
taken by the rod and line ; though for the ordinary pur- 
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poses of sport, fish from 7 or 8 up to 20 are far more 
generally taken. When a salmon in good condition is 
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first hooked he makes a strong and violent resistance, 
•dashing through the water frequently for a distance of 60 
or 70 yards or more at a time, and compelling the angler 
to let so much line off the reel; springing out of the water, 
often to a height of several feet, several- times during the 
struggle ; and finding that force is unavailing to break the 
line or withdraw the hook, he w r ill often have recourse 
to cunning, and cut the line or rub the hook out of his • 
nose against some rock ; or, hiding himself at the bottom 
behind big stones and boulders, he. will sulk and remain 
immovable for a long time. Occasionally he will r un up 
or down rapids or falls in his terror and rage. To control 
all these vagaries, to combat his cunning, the angler, with 
his bending rod and practised skill, lets him take out line, 
when' his struggles are dangerous, cautiously winding it 
back again when lie is able to do so safely, and thus keep- 
ing a certain strain upon the fish he gradually tires him 
out and wears his strength down, and at last, when un- 
able to resist any longer, he is led in towards the shore, 
where upon some convenient rock or strand the attendant 
gaffsman stands or crouches, with , a sharp-pointed steel 
hook attached to a short ashen staff called a gaff, waiting 
his opportunity. As the salmon is led past or near him, 
almost on the surface of the water, the hook .is extended 
beyond the fish, the gaffsman makes a short sharp stroke 
with it, and digging the hook into the side of the salmon, 
with a sudden and instantaneous pull drags it out of the 
water to the land ; a rap on the skull from a stick or stone 
terminates the poor salmon’s life, and henceforth he be- 
comes mere provender. Sometimes a large landing-net is 
used to land the fish, but though this prevents the spoiling 
of a portion of the fish by avoiding the need for making 
a hole with the gaff, it is less convenient and of more 
risk to the safety of the fish. The most favourite plan 
of fishing for salmon is with the fly, though in many places 
they will also take both worm and minnow freely, and are 
thus fished for. The salmon-fly is a most wonderful conglo- 
meration of feathers, silks, and tinsels, and oftentimes 
is as brilliant as the most glittering humming-bird. What 
the salmon mistakes it for is not easy to say, for there is 
nothing like it in nature. Probably a semi-transparent 
shrimp or prawn reflecting the gorgeous tints of the sur- 
rounding sea vegetation may be the nearest approach to 
it. The manufacture of the salmon-fly is given hereafter. 
They are made of various sizes, — the longest for the early 
spring when the rivers are much swollen and very turbid, 
when hooks of 3 inches in length, and sometimes even 
longer, are employed; and from this extreme size they 
diminish gradually to . a large sea-trout size, which is 
about in accordance with the hooks numbered 6 and 7 in 
the scale given in the illustration. These are used when 
the rivers have sunk down to their summer level, and are 
very clear and still, and the flies in the intervening sizes 
are carefully adjusted, to suit the size and clearness of the 
water. There is a great difference in the method of using 
the trout and the salmon fly. In salmon fishing there are 
certain spots in the river upon which salmon are known 
to rest and to feed, and these are called salmon-casts, 
throws, lodges, or stands. They may be but a few yards 
in length, and comprise a favourite ledge, or a rock or two, 
behind which salmon like to shelter, — for a salmon 
always has his lair or resting-place behind some projecting 
rock or stone; or they may extend for 100 or 200 yards, 
or even more. There are, too, in many rivers plenty of 
places where salmon may be seen, sporting and jumping 
about, but where, owing to the depth of water or some 
other reason, they never feed or at least take the fly. The 
angler, therefore, . who knows thoroughly the cast he is 
about to fish, has a great advantage, for he knows where the 
big stones and the particular eddies are in which a salmon 
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may be expected to rise, and how the fly should be drawn 
over the fish so as to show itself in the most tempting 
manner 3 whereas the angler who has not much knowledge 
is often apt to dwell upon spots that are comparatively 
barren, and to pass quickly over those that would perhaps 
repay particular attention In fishing a cast, the angler 
casts diagonally across down stream, and draws the fly up 
stream towards him, softly raising and loweimg the top of 
the rod so as to check and loosen the fly alternately, and to 
make all its fibres open and shut so as to counterfeit life 
When a salmon rises to the fly he either makes a big bulge 
or boil m the water, or, if he is unusually eagei, he thiows 
his head and half his body above the surface, lolling over 
like a porpoise m his endeavour to seize the fly , but a 
salmon very often misses the fly m his eagerness, and 
when he does, the very worst the angler can do is to pull 
it away from him, as after such a miss it is not at all un- 
common for a salmon to turn round hastily and to make a 
second snatch at the fly, which he then rarely misses , but 
if the fly is whipped away from him, he is frightened and 
disgusted, and goes down sulkily, refusing to use again 
It is therefore the safest plan to wait till you feel your 
fish, and then to stake, and even then it is not desirable 
to be too rough A violent stroke is not the best one, — a 
slight elevation of the rod so as to fix the point, and then 
a steady strain, enough to force the barb of the hook home 
m the next minute, is the best way of getting a film hold. 
Many fishers strike the moment they see the boil of the 
fish, under the belief that the boil is made by the tail of 
the salmon as he turns to go down, and that they do not 
see him till he gets the fly m his jaws This is true, pro- 
vided he does not miss his aim altogether , if he does (as 
he certainly often does, for it must be remembered that 
the fly is constantly m motion, which of course renders it 
not very easy to see), then to strike is to pull the fly away 
and to deprive the salmon of another chance When he 
has hooked a fish, the angler should look round and study 
what dangers there are which may piove destructive to 
his hopes, and determine if possible so to manage his fish 
as to avoid them. He must, therefore, always retain his 
coolness and presence of mind , flurry and confusion are 
often fatal to success If a salmon jumps out of water the 
point of the rod should be loweied, so that the line be 
slackened, for if it be tight the sudden weight is apt to 
pull it out of the fish’s jaw If he sulks, the only way is 
to frighten him out of his hole by poking a long pole into 
it, or by throwing stones, or by some other device. If he 
runs fol the edge of a fall or rapid, it is often a very good 
plan to let out a lot of loose line, and the salmon, fancying 
himself free again, will not go over, but will head round 
and face up stream again As the devices of the salmon 
to escape are numerous, they cannot be dealt with fully 
here No two salmon-casts are alike, and therefore no two 
can be fished m the same way , each one must be fished to 
suit the particular capabilities it possesses. 

The method of casting the salmon-fly is similar to that 
adopted with the double hand ti out-rod, the only differ- 
-ence being that the rod is larger and heavier, running up 
to 21 feet, and even more sometimes, and seldom less than 
16 or 17 feet. The line is stout, well-dressed, 8-plait 
silk ) the casting-lme a yard or two of treble-twisted gut, 
and a yard or two of stout single salmon gut. Having 
mastered his rod well, the angler will find it comparatively 
easy to cast up to 20 yards of line ; from this up to 30 
yards every extra yard he can throw proves him more 
and more a good fisherman, while every yard he can cast 
beyond 30 shows him to be a master of his craft. The 
angler should never cast more line out than he can work 
and fish comfortably , if he does, he has a slack line when 
he requires a tight one, and he will often raise and scratch 


fish, and spoil his own spoit and other people’s, when a 
yard or two less of line v, ould have enabled him to catch 
his fish. Very long throws are only necessary under un- 
usual circumstances, 25 yards will generally cover fully 
all that the anglci leally needs to fish. 

Salmon-Flics 

We may give a short list of general salmon-flies such as the angler 
will find it useful to have always by him, and a Inch he can employ 
if he does not know the general flies used on the mer, and eveiy 
river has some pet fly, some dilferent combination of leathers and 
fur fiom its neighbour The flies given are all standard flies, and 
may he had at any respectable tackle-maker’s The method of 
dressing them is the one which experience has shown to be the best 
for attracting the notice of the salmon 

The Clai ct — One of the most useful general flics Beginning the 
dressing at the bend of the hook, which is the tail end of the 11} , 
a turn or two of gold twist and golden-coloured floss silk is taken 
for the tag , above this is lashed on a tail formed of a golden phea- 
sant topping and some strips of blue and red macaw. Over the- 
stump of the tail is fastened the but, a sort of ruff made of tw o oi 
three turns of the heil or strands of a black ostnch feather '1 hen 
comes the body — first three turns of orange floss silk, then reddish 
claiet pig’s wool wound on to the top of the body , over the wool 
spirals of stout gold thread , and, beginning lialfw ay down tho 
body, a hackle of reddish claret to the shoulder, and at the shouldu 
two or three turns of black hackle The wing is made first of 
tippet feather of the golden pheasant, which forms a sort of short 
under wmg , above -that is a mixed wing of fibres fioin the golden 
pheasant tail, tuikey, bustard, and peacock wmg, with a few libies 
of gietn and red panot , above all a single topping, with a nb to 
either wmg, of blue macaw fibre, — the head of the ily being black, 
either ostnch, herl, or chenille Tins fly may be used of \aiious 
sizes, and is a very general favourite m most wateis. 

The Black and Teal — Anothei veiy general favourite, the lead- 
ing pomts_of which aie a black body with silver spnals of twist or 
tinsel , a single topping for the tail , black hackle up to the shoul- 
der, over which either a teal feathei oi a gallma feathei (w ith tho- 
laige spots), and a wmg of teal or lather pintail, and over it two 
jungle cock fcatlieis with or without a topping This lly also may 
be used of all sizes , di eased small, it is good foi eithei lake oi sta 
trout. 

The Blue Doctor . — Tag, a few turns of fine gold twist, tail, a 
topping, but, scailet ciewel oi wool, body, pale blue floss silk, 
with a hackle a shade daikei, oi a blue jay’s feathei , silver tinsel 
(m laige flies with sihei twist beside it) , giouse, paitndge, or 
bustaid hackle at the shoulder , a blue jay feather oi blue hat kit' 
over it The wing is mixed of fibres of the bustaid, dark turkey, 
argus pheasant, claret, blue, and yellow fibres of dyed swan , some- 
times a topping over all and a head of scailet ciewel 

The Silver Doctor — Also a veiy gieat favomite. Tag, sihoj 
tinsel, tail, a topping, but, a turn of red ciewel; body of silur 
tinsel entirely, hackle, blue, with blown hackle at the should* i, 
and a small speckled gallma feather hackled on over it; wmg 
chiefly pintail, with a few led and blue fibies arid a topping , beau, 
red crew el 

The Butcher— A very killing fly, and gcneially used. Tag, 
gold twist and daik oiange floss , tail, a topping ; but, bla* k 
ostrich heil ; body, two or three turns of scailet The same of a 
medium blue, then of red, and lastly of daik blue pig’s wool , 
broad silver tinsel , a medium led claret hackle with a gallma at the 
shouldei , under wmg a tippet and rump feather of the golden phea- 
sant, and over them strips of biown mallaid, bustard, or peacock 
wing 

The Parson —If a gaudy fly is required, there aie few more 
sliowy ones than tlus Tag, silvci tinsel and mauve floss ; tad, 
two toppings, a few spngs of tippet, and a gieen kingfisher feathei ; 
body, two turns of gold floss silk, golden pig’s wool nidging into- 
orange ; silver twist ; golden orange hackle, red orange hackle- 
above it; three oi four short toppings tied on at the breast ; wmg, a 
tippet feather of the golden pheasant, a strip of pintail on either side, 
seven or eight toppings, and a couple of kingfisher feathers at tho 
shoulder on either side , black head A more subdued parson may 
be made by using a jay’s hackle at the shouldei instead of the short 
toppings, by reducing the number of toppings m tho wing, and 
adding some daiker fibres of goldeirpheasant tail, bustard, &e. 

The Drake Wmg — Tail, tippet sprigs and a yellow toucan 
feather ; body, orange red and black pig's w ool , silver tinsel ; hackle, 
a coch-y-bondu stained of a dark orange red ; a lavender haelcle at 
shoulders , wmg, two steps of drake or pintail. Bodies of oiange, 
claret, dark blue, and black pig’b wool giaduated up to the head, am 
veiy great favourites, and, wedded to various hackles and wing*, 
kill extensively 

The Orange and Grouse,— Flies with orange or golden floss silk 
bodies, and vanous hackles and wings, also kill widedy, The above* 
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fly is tied witli a tag of silver tinsel. Tail, a topping and king- 
fisher feather ; hut, hiack ostrich herl ; body, three turns of magenta 
floss, and the rest of light orange floss; hackle, grouse with the 
tips snipped off — not on the back — with three or four toppings over 
the long grouse fibre for wing ; blue jay tied sparely at the shoulder ; 
blue macaw ribs ; a black head. 

A very good series of plain flies, very much used, can he made 
thus : — Tag, two turns of tinsel ; tail, a topping and some tippet 
sprigs ; body, a turn of bright orange brown followed by yellow in 
the centre, and the rest of lightish blue pig’s wool ; a broadash silver 
tinsel, the wool rough and picked out, with a black hackle, and 
wings of peacock wing, sometimes with a tippet in the centre or a 
topping over. By varying the wing or hackle, a very taking series 
of flies can he had. 

With this list of flies the angler ought to be able, in default of 
knowing the special flies suited to the river, to fish any river with 
confidence, and, if the fish are in the humour to rise, to get sport in 
it. The colour, and particularly the size of the fly, are things to 
study in catering for a willing salmon. Too large a fly often causes 
a false rise ; when this is found to OGeur, the size should be reduced. 

Sea- Trout Fishing. 

Next to the salmon ranks in value for sport the sea- 
trout. Of these there are two kinds : 1st, The salmon- 
trout ( Salmo trutta ) ; and 2d, The bull or grey trout 
{Salmo eriox). The former is much the better fish for sport 
and for the table, the latter being coarser for the table 
and rather shy of the angler’s lures. Sea-trout abound in 
several rivers in the north, and many are taken in the 
tributaries of the Tweed and other northern rivers; but 
they are perhaps more abundant and show better sport to 
the angler in some of the western Irish waters. The 
salmon-trout usually average below 4 lb each, perhaps from 
1 to 2 lb being the prevailing size, though now and then 
much larger fish are taken. The bull-trout often runs up 
to a far greater size, and fish of above 20 and even up to 
30 Sb are not very uncommon. . The salmon-trout, called 
in Ireland the white trout, and on Tweed and the northern 
rivers the herling or silver white, is a smart, hold-rising 
fish ; it takes freely at times, and plays with wonderful 
agility, frequently when hooked springing from the water 
like an acrobat many times in succession, aud trying’ all 
the angler’s skill to bring it into the basket. In lakes 
they frequently abound in profusion, and a hundredweight 
of them, and sometimes more, are or have been often taken 
in one day. The tackle, of course, is lighter than that 
used for salmon, and somewhat heavier than is used for 
the common trout. The flies are also of a size between 
those used for the other two ; bodies of claret, yellow and 
orange, green, blue, and black, either of silk or fur, are 
the favourites. In Ireland they prefer a mixed wing, 
chiefly made up of fibres of yellow, red, and green parrot, 
with bustard and other dark feathers; the hackles being 
suitable. In Scotland they prefer plain wings of drake, 
teal, woodcock, and the black and white tip from the wild 
drake wing ; but the fashion of the dressing is not a very 
important matter, so that the colour is right. At times 
sea-trout rise very badly, and the angler will get a number 
of rises, but succeed only in hooking a very few fish ; but 
when the fish are taking well, few branches of the sport 
show better amusement than a day’s sea-trout fishing. 
They also, unlike the salmon, take a spinning bait well 
while still in the salt water, and many are thus captured in 
the estuaries and salt-water lochs of Scotland while they 
are making their way to the mouths of the rivers up which 
they eventually would run to deposit their spawn. 

Trout Fishing. 

The trout {Salmo fario ) has' already been fully dealt with 
as regards the means employed in capturing him, and very 
little more needs to be said. He may be caught on the 
surface by the natural and artificial fly, by spinning a 
minnow, (be., in mid-water, by a live minnow, by casting 
a beetle or grub also in mid-water, and by fishing with a 
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worm at the bottom. There are very few fish that have so 
wide a range as the trout. From the poles to the outside 
boundaries of the tropics they are found on every continent, 
either in running or still waters, for neither comes amiss to 
them. From the huge lake trout, vying with the salmon 
in size and strength, the species dwindles down to the 



Fig. 22. — The Common Trout. 


small burn fish of six or eight to the pound. There is 
hardly any way of using the rod that is not more or less 
suitable for their capture ; and though salmon fishing is 
held the nobler pursuit of the two, yet far more skill is 
required to make an expert trout fisher, so cunning and 
wary do they become when much fished over. 

Greyling Fishing. 

The greyling {Salmo Thymallus) is not so widely dis- 
tributed as the other members of the •Salmonid®. It is 
found in comparatively few rivers in England ; in only one 
in Scotland, the Clyde, into which it was introduced some 
years ago; and not at all in Ireland. It is a useful fish 
for the angler, inasmuch as it comes into the best rivers 
just as the trout is going out. It is a handsome fish, of 
graceful shape, very silvery sides and belly, with small black 
spots. It supposed to smell of thyme when first caught, 
hence its name. It is seldom known to run much above 
4 ft) in weight, and even that size is not at all common, — 
from | or 1 ft) to 1 1 ft) being the average takeable size. It 
rises very freely to the fly, and will take other bait; but 
is less carnivorous than the trout, so that minnow is rarely 
used as a lure for it, — small insects, as gentles, caddis, 
<fcc., may be used with advantage. The flies it prefers are 
usually small bright duns and spinners, such as are used 
for trout in clear waters. The longer dorsal fin of the 
greyling allows it to rise from greater depths more rapidly 
than the trout, and deep still reaches often hold the best fish. 
Unlike the trout, a greyling will often rise and refuse the 
fly four or five or more times in succession, and yet will 
perhaps take it after all. The mouth being tender, the 
fish must be treated more gently than the trout, or it' may 
break away. There is one way of fishing for greyling 
practised in the midland rivers which is worth notice. It 
is called “ grasshopper fishing,” though the lure is totally 
unlike a grasshopper. A lump of lead of an elongated 
pear shape is welded or cast on to the shank of a No. 5 or 
6 hook. This is covered with wool or worsted wound on to 
it in rings of different colours — green, yellow, and sometimes 
red. To make the bait more attractive, sometimes two or 
three gentles are put on the hook, and the bait is cast into 
a greyling eddy, and worked up and down smartly until 
taken by a fish. The angler strikes at every suspicion of 
a bite. Large baskets of greyling are taken thus. 

Roach Fishing. 

The roach . {Cyprinus rutilus ) is caught principally in 
bottom fishing with the float, as before described. The 
roach has been termed the river sheep, from his supposed 
unsuspiciousness of guile, but that can only be when he is 
never fished for. About London, where he forms a great 
attraction to a numerous body of anglers, he is particularly 
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sharp ; and nothing but tie finest tackle, such as a single 
almost colourless horse hair, will take him, even gut being 
refused when he is much fished for. A- very light quill 
float and a few sinkers are desirable. Roach weighing 2 ft 



Fig. 23. — The Roach. 


are not at all common, from 1 ft to 1 § lb being the usual 
limits. The best hook baits for roach are gentles, greaves, 
red worms, a plain paste made of flour and water or worked 
up bread crumb or pearl barley. Of course there are a 
multitude of other baits which are sometimes preferred, 
but these will rarely fail if the fish are at all inclined to 
feed. The best general ground-bait is that already men- 
tioned in bottom fishing, though all sorts of other matters — 
as grains, barley-meal, pollard, boiled wheat, &c. — are 
sometimes used. Roach, when feeding near the surface, 
will sometimes take a fly, as indeed will most fish. Size' 
of hooks required, 10, 1 1, and 12. 

The Dace. 

The dace ( Cyprinus leuciscus ) is frequently found in 
common with the roach, though often abounding in trout J 
streams. Where there are no roach, it takes the same 
baits as the roach in all respects, save that it runs much 
more freely at the fly. In the months of July, August, 
and September on the Thames, large numbers of dace are 
taken with the fly from the water between Isleworth and 
Teddington with small black and red palmer and other 
flies tipped with a gentle or a piece of wash leather in 
imitation, and it is not uncommon for an angler to- take 
ten dozen of them in a tide. The dace runs quickly, and 
requires very quick striking. The Jews are very fond of 
dace for their feasts, and pay a high price for them. Size 
of hooks required, 10, 11, and 12. 

The Chib. 

The chub ( Cyprinus cephalus) is perhaps the least valu- 
able fresh-water fish for table purposes, though probably 
the barbel may almost be put on a level with him, albeit 
Izaak Walton contrived to make a tasty dish of it; but at 
best the flesh is rather vapid, watery, and abounding, in 



Fia. 24. — The Chub or Skelly. 

bones. It is a fair sporting fish, however. In addition to 
bis taking all kinds of baits in bottom fishing, he will take 
both natural and artificial insects on the surface boldly, 
and many are taken, by dressing a cockchafer, humble 
bee, or small frog, or by casting imitations of the same, 


artificially prepared, under the boughs where the chub 
Res waiting. A big artificial, humble bee or cockchafer, 
or a fly made of a silver tinsel body, coch-y-boudu hackle, 
and turkey wing, with sprigs of green peacock in it, are 
about the three best lures for him, though many prefer 
red and black palmers. The chub often Res also in deep 
heavy streams, and will frequently in such cases take a 
Rve or a spinning minnow pretty freely. Among bottom 
baits cheese and greaves are special favourites. The chub 
rarely exceeds G or 7 ft in weight, though specimens have 
been known to attain 9 ft. Size of hooks, 3, 4, and some- 
times larger. 

The Barbel. 

The barbel ( Cyprinus barbus), so termed from the 
wattles or beard depending from .the sides of the mouth, 
is a very game fish for the angler, frequenting deep and 
rapid streams, and often turbulent and broken waters, as 
at the tail of mill wheels, weirs, <&c. They go in large 
shoals, so that when the barbel are got upon the feed the 
angler often takes from 20 to 50 or more in a day. They 
require a good deal of ground-baiting, however, — worms, 
gentles, greaves, <fcc., being often used in large quantities 
two or three nights before fishing to induce them to feed 
' freely, and even then the angler is as likely as not to be 
disappointed. A clean red lob-worm is, upon the whole, 
perhaps the best bait for a barbel, and next to that a 
bunch of gentles or greaves, though they will sometimes 
take freely a number of things, including fat bacon and 
raw beef. They are # fished for in several ways by the 
ordinaiy and travelRng float method, by the ledger and the 
clay-hail principally ; and it often happens that they will 
take pretty well in one of these ways and refuse the others. 
The barbel nibbles a little at the still bait before biting, 
but when a good double tug is felt, the angler may strike 
firmly. Owing to its great expanse of fins, and its rounded 
body, the barbel is a very stout fighter, and makes a most 
prolonged resistance; and though it is not so act-ivo as 
either salmon or trout, it is more troublesome, and takes 
longer to subdue. In the spring months the large barbel 
will frequently take a spinning bait freely, and when 
spinning for large trout in a weir the angler frequently 
receives severe disappointment by hooking a big out-of- 
season barbel. They run up to 1 G lb weight, but one of 
12 lb is not caught every day. On the Thames the average 
is from 1 to 4 ft. They are a very curious fish, some 
years biting freely, and during others hardly at all. Size 
of hooks for worms, 1, 2, 3; for other baits smaller. 

The Bream. 

The bream ( Cyprinus brama). It is said that there are 
two kinds of bream, — the small white bream (fiat) and the 
big oRve-coloured bream. Much that applies to the barbel 
appRes also to the bream. The same baits and the same 



Fig. 25. — The Bream or Carp Bream. 


methods of fishing must be adopted, but if possible finer 
tackle is required. Perhaps if there is one bait the bream 
likes better than another, it is two or three brandlings or 
red worms stuck on the hook. Otherwise his taste re- 
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Ecmbles the barbel's. Barbel and bream are commonly 
caught in the same swim, but bream like to have a deep 
quiet eddy to lie in. They are a curious fish, suddenly 
appearing in places where they have never been seen 
before, and after stopping for a year or two, as suddenly 
disappearing. They run up to 7 lb, and in the Thames 
.average from 1 H> to 4 3b. They are a very fair fish for 
the table, and fry well. Size of hooks, 4, 5, 6. 

The Carp. 

The carp ( Cyprinus carpio) is described by the Dame 
Juliana Berners as a “ deyntous dish.” Unfortunately 
the decline of knowledge in the matter of fish feeding and 
rearing in ponds, &c., renders it difficult to realise the 
dame’s assertion, an ordinary carp from an ordinary pond 
being poor in flesh and muddy in flavour, but it is quite 
possible that the flesh, which is so susceptible of taking 
the np.sty flavours exhaled around it, would, under better 
management, with better food and purer water, be both 
delicate and “deyntous.” Of all fresh-water fish, the carp 
is one of the most cunning and difficult to catch where he 
is much fished for, though, singularly enough, they take 
much better in rivers than in still water. In still water, 
even if you can induce a good carp to pay attention to 
your bait (which you cannot always), he will nibble, and 
turn it about, until he either sucks it off the hook without 
touching the hook, or he discovers the hook on the line, 



becomes alarmed, and swims away. Yery fine tackle, 
therefore, is required in carp fishing; but as he is big and. 
lusty, it should be round and strong. There are various 
baits which more or less attract him. Paste sweetened 
with sugar or honey is one of the best; but he will at 
times take gentles, greaves, and red worms. Some affect 
boiled green peas, some beans, and many are taken with 
parboiled potato, which is one of the best of baits in 
some places for large fish. The best ground-baits are 
those recommended already, of bran, rice, bread, &c. If 
the fish are very shy, float tackle is to be avoided, and a 
very light ledger on a pistol bullet used instead. As the 
line rests on the ground, the carp does not see it, and takes 
the bait without suspicion. A clear bottom, however, is 
desirable. Carp run up to a heavy weight, sometimes 
between 20 and 30 lb, and they live to a great age. Size 
of hooks, 5, 6, 7. 

Tench. 

The tench (Cyprinus tinea) very much resembles the 
carp in his habits, feeding on much the same matters, 
though neither paste nor any vegetable baits are to be 
recommended for tench. The best bait that can be put to 
him is a red worm, or two or three gentles; and for 
ground-baits, chopped worms and gentles are preferable. 
Tench bite best in the morning and evening, when there is 
hardly light enough to see the float ; for float tackle is best 
for the tench, though he nibbles and mumbles at the bait 
exactly as the carp does and often, like him, leaves it 
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after nibbling off all the tail of the worm that is beyond 
the point of the hook. When the tench is so shy his 
eagerness may be stimulated ■ by very gently drawing the 
float and bait away a few inches, when he will often rush 
at the bait and seize it at once. Tench are a very quiet, 
unobtrusive fish, and may exist in a pond for a long time 



Fig. 27.— The 'Tench. 


without being known to be there. They are very capri- 
cious in biting, sometimes biting well for a day or two, 
and again refusing all baits for weeks without any apparen fc 
reason. If taken from clear waters, the tench is a very 
good table fish — second only to the eeL Size of hooks, 
6, 7, and 8. 

The Eel. 

The eel ( Anguilla acutirostris). The eel is scarcely an 
angler's fish, but it is often taken in angling, and it is a 
most excellent and luscious table fish. It takes various 
baits, as worms, small dead fish, which are the best for it, 
and takes them better when they are still ‘ than when 
moving. Thus, night-lines are the best way of capturing 
the eel. Occasionally float tackle is used for the purpose, 
when the roughest tackle, with a float-hook and worm, 
suffices. Sniggling for eels is an amusing way of taking 
them. A stout needle, lashed to a long string, is concealed 
in a worm ; the point of the needle is stuck lightly in the 
end of a long stick. This is then, introduced into the 
mouth of a hole in which an eel is supposed to shelter. 
As soon as the eel sees it he secures it, pulls it from- the 
stick, and devours it. The string is lashed to the middle 
of the needle, so that when the angler pulls at it the needle 
turns crosswise in his gullet. The angler pulls with a 
steady strain at the line, until at last the eel, unable to 
resist longer, comes out and is caught. Clotting for eels, 
by means of a big bunch of worms strung upon worsted 
and gathered up into festoons, is another way. The eels 
entangle their teeth in the worsted, and are lifted out and 
dropped into a pail. A hundredweight in a night has been 
caught in this way. They are chiefly caught, however, by 
baskets, nets, or traps set in mill-weirs, when they are 
migrating, and in some places, at such times, tons of eels are 
caught in a night. Fresh-water eels run up to a large size. 
They have been known to exceed 20 fi), but 4 or 5 lb are 
more common, and the average is from 1 to 2 lb. Hooks 
: any size that is suitable — from 4 to -8. 

The Gudgeon. 

The gudgeon ( Cyprinus gobio ) frequently forms the 
young angler’s first quarry. This little fish abounds in 
large shoals in the Thames and other rivers, six or seven 
dozen, or even more, frequently being taken at one pitch. 
No ground-bait is required to attract them, but the bottom 
being disturbed and harrowed by a heavy iron rake, the 
fish flock to the spot to search for food in the debris, and 
they will continue to bite for some time, when another 
rake renews their avidity. A light cork float and a small 
10 or 11 hook, with a fragment of red worm, is all that is 
needed • for so eager are the little fellows, that they pul) 
the float down with a dash, so that the angler rarely 
misses his prey. A dish of gudgeons, gently fried, crisp 
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and brown, is by no means to be despised. With the 
gudgeon the pope, or ruffe ( Perea cernua), is often found. 
It is little worth for the angler, and is not very abundant. 
All that applies to the capture of the gudgeon applies to 
the pope. The bleak also ( Cyprinus alburnus), a lively 
little fish, but hardly worth the angler’s notice ; it may be 
taken either with bait or fly, as is the dace. 

The Filce. 

The various methods of fishing for the pike (Esosc lucius) 
have already been detailed — spinning, live baiting, pater- 
nostering, the live and dead gorge, being the principal, 
though the pike will take a big fly at times made of pea- 



Fig. 28. — The Pike. 


cock’s feathers and other showy matters. Pike grow to a 
very large size, where the water is favourable even to 70 
or 80 lb ; hut pike of half that weight -are not common, 
and one of 20 lb is a prize to a London angler. 

The Perch. 

The perch (Perea fiuviatilis) has also been partially dealt 
with, paternostering being about the best way of taking 
perch, though at times a float and worm will take better 
still, and even the ledger will take them. In big rivers 
perch in the winter get into the eddies and stiller waters, 



out of the floods, in shoals, and here, as the water begins to 
clear, they may he taken to the number of several dozen ; 
often two or three at a time. They are excellent fish for 
the table. They run up to 4 2) weight, though heavier ones 
are sometimes taken. Hooks, 4, 5, and 6. 

On Tackle and Fly-Making. 

It is exceedingly desirable that the angler should he 
able to make and repair his own tackle. This will probably 
save him quite one-half of his outlay, and has the satisfac- 
tion of knowing that he can trust to the tackle, which he 
cannot always when he buys it; while, in case of accident, 
he. can repair without delay, when the impossibility of 
doing so might peril Ms day’s sport. The art of tying 
strands of gut together and of whipping on a hook may 
be learnt in a minute ; and there is scarcely a book on 
angling that does not thoroughly explain it. Fly-tying, 
however, requires more notice. 

The simplest form of trout-fly is the hackle, or palmer- 
fly. Having whipped the gut on to the hook with strong 


.but fine silk, finisMng at the bend of the hook, take two or 
three strands from the peacock’s tail, known as harls, lay 
the ends together at the bend of the hook and wMp them 
on with the silk, wind the silk on two-thirds up the hook, 
and then tie on the tip of a cock’s hackle. Fig. 13 (page 
38) shows the position. Should it be desired, however, 
to run the hackle all over the body, it may he tied on 
along with the peacock’s harls. In that case, first wind 
on the harls round the hook side by side, avoiding the 
hackle, until they reach the head of the hook, when they 
must he tied down and cut off ; then wind the hackle on 
likewise up to the head, pressing it down so as to make 
the fibres point all towards the tail ; and having reached 
the head, tie that down too and snip off the waste, when 
fig. 14 is finished, and the hackle or palmer-fly complete 
(see fig. 14). If it be required to produce a winged 
fly, a little less hackle must be employed, and two slips 
of some suitable feather placed together as a pair of 
wings, and wMp'ped on as in fig. 15 (see fig. 15). Should 
a tail be desired, two or three wisps of some suitable 
feather are whipped on at the bend of the hook before 
tying on the harls, and if tinsel be needed, that is tied on 
•with the harl, and wound on over the body. Fig. 10 
shows 'the complete fly, with tail, tinsel, and all complete. 
Various matters are used for bodies, as silk, wool, fur, &c. 
How to put on fur will be told in tying the salmon-fly. 

The method of tying a salmon-fly is rather more com- 
plicated than that used in the trout-fly. Take a short 
piece of twisted gut or gimp, double it and lash it on so 
as to leave an eye at the head, as in fig. 17 (see fig. 17) ; 
then take a short fragment of tinsel or twist, and tie it 
on as shown ; wind this round the bend of the hook two 
or three times ; this forms the tag, and may ho seen com- 
plete in fig. 18 (see fig. 18); over this tie on the tail, 
composed of fibres or a topping, &c., also shown in fig. IS 1 
(see fig. 18) ; then tie in the silk or wool, or whatever the 
body is made with, also the tinsel, if needed ; having tied 
it in, carry the silk on until the spot whore the haclde is 
to commence is reached, then tie that in, and work the 
silk on to the shoulder. The result of these preparations 
is shown in fig. 18 (see fig. 18). Then wind on the 
silk or wool body evenly until it reaches the shoulder, 
when fasten it off ; next, wind on the tinsel in' even 
spirals, and fasten that off in the same way ; next, the 
hackle, which may be stripped on one side, if it be 
required, thinly, or prepared by pressing the fibres together, 
so as to make them point as far as possible in the same 
direction. Having fastened off the haclde, the fly appears 
as in fig. 19 (see fig. 19). Then having carefully left a 
bit of the hook for the purpose, tie on the wing, which is 
composed of fibres or strips of feathers laid together. This 
is a nice operation, and requires a delicate but firm hand. 
After this, if it be needed, a head can be wound on over 
the stump of the wing, and for that purpose a fragment of 
chenille is the best substance. A few turns of the silk 
fixes the loop and finishes off, and a touch of varnish 
secures it. The complete fly is shown in fig. 20. In 
using fur or pig’s wool for a body, the long coarse fibres 
shoidd be picked out and rejected ; the rest should be 
pulled into fragments, and then laid in a small ridge along 
the palm of the hand and rolled over and over, as cigarette 
makers do their tobacco; and having obtained sufficient 
coherence, it should be laid along the silk, and the silk 
being twirled round rapidly, is incorporated with the fur, 
wMch can then be wound on the hook to form the body of 
the fly. Various colours may thus be employed in the 
same fly. (p, y.) 

1 Some flies have over this a couple of turns of ostrich harl or other 
feather, which is called the but. It is not necessary, and serves no 
purpose, but it is shown in the complete fly in Jig, 2(1# 
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ANGOLA, a name that is employed to designate at 
least three different, although partly coincident, portions 
of the west coast of Africa It is often applied to the 
whole coast-line, from Cape Lopez de Gonsalvo, in lat 0° 
44' S , to St Felipe de Benguela, m 12° 24' S ; the 
Portuguese consider that the entire countiy lying between 
the Zaire or Congo and lat IS 0 S , and sti etching for a 
considerable but somewhat indefinite distance into the 
interior, over which they asseit that their authonty extends, 
ought to be called Angola , lastly, the name is by most 
British geographers and tiavelleis applied to that part of 
the preceding teiritory which lies between 8° 20' and 9° 
30' S , and which nearly corresponds to the Portuguese 
sub-government of Angola The natives, whose practice 
seems to harmonise with the thud of these apphcations of 
the word, also call the country Dongo With the exception 
of a flat, sandy, baiien plain, that extends from the coast 
for a considerable distance inland, Angola, using the word 
in its most restucted sense, is mountainous and well- 
wateied Its chief rivers are the Coanza, which bounds it 
on the north, the Danda, which bounds it on the south, 
and the Benga Most of the countiy is very fertile, pio- 
ducing palms, citrons, oranges, lemons, bananas, tamarinds, 
mangroves, and sugar canes in great abundance Noi is 
the fauna less extensive ; all the animals common m mter- 
tropical Africa are found in Angola, as well as some 
peculiar to the district , while the sheep, the cow, and the 
horse have been imported from Europe Of its mineral 
pioductions, lead, sulphur, petroleum, and iron are plenti- 
ful ; and gold, silver, and copper are said to exist m the 
interior. Gum, wax, and ivory, are now the most im- 
portant articles of trade , but foimerly the principal traffic 
was in slaves The heat is usually moderate, and the 
climate comparatively mild and salubrious The religion of 
the natives of Angola is Fetichism; they believe implicitly 
in their pnests, who pretend to bestow ram, favourable 
winds, and other blessings upon those who have propitiated 
them by liberal gifts In criminal cases much use is made 
of what our ancestors called “ the judgments of God ” 
The accused is made to swallow poison, to take m his hand 
burning coals, or to undergo tests of a similar nature, and, 
unless he escapes unhurt from these trials, is pronounced 
guilty; of course the priests contrive that those whom 
they wish to absolve should suffer no harm The native 
huts are formed meiely of straw or dned leafy plants, in- 
tertwisted upon a framework of stakes; containing no 
aperture*for the admission of .light, they foim not so much 
dwelling-houses, as dens for sleeping in, while the tenants 
spend the day and receive company m an open space in 
front that is covered with a slight roof. The population 
of Angola is estimated at about 250,000, of whom about 
2000 are Europeans Angola was discovered by the 
Portuguese undei Diego Cam m 1484, and since that time, 
with the exception of a short period, from 1640 to 1648, 
during which the Dutch attempted to expel them, they 
have maintained their possession of the country undis- 
turbed by other European powers. Ijb cannot be said, how- 
ever, that they have done much during this long rule 
either to develop the resources of the country or to improve 
the condition of its people ; and, while they permitted an 
active slave trade to be carried on, their influence must 
have been much more injurious than beneficial. St Paul 
de Loando, at which the governor resides, is the clneC 
town. They possess a few forts in the interior, but over 
the greater part of the country their authority is hardly felt 

ANGORA, or Engttri, the ancient Ancyra, a city of 
Turkey in Asia, capital of the vilayet of the same name, 
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situated upon a steep hill, near a small stream, winch flows 
into the Angara, a tnbutaiy of the Sakana or Sanganus, 
about 220 miles E S.E of Constantinople The modem 
town is not well built, its streets being narrow and 
many cf its houses of mud, but there are a great many 
fine remains of Greek, Roman, and Byzantine architecture, 
the most remaikable of which is a temple of white marble, 
erected by the inhabitants m honour of Augustus On the 
walls of tins temple is the famous Monumentum Ancyi anurn , 
an inscription m Greek and Latin, detailing the principal 
events m the life of the emperor, a great pait of which is 
still legible Angora has long been celebrated for its 
goats, whose soft silky hair, about 8 inches long, foims the 
chief aiticle of export from the town The fineness of the 
hair may perhaps be ascubed to some peculiarity m the 
atmosphere, for it is remarkable that the cats, dogs, and 
other animals of the countiy aie to a certain extent affected 
in the same way as the goats, and that they all lose much 
of their distinctive beauty when taken fiom their native 
districts. The other expoits are goat and cat skins, gum, 
wax, honey, yellow berries, and madder root, while the 
impoit of British and other European goods is considerable, 
although the trade is almost entnely in the hands of 
Aimemans The population is variously estimated at 
fiom 20,000 to 60,000. Ancyra originally belonged to 
Phrygia, and afterwards became the chief town of the 
Tectosages, one of the three Gallic tribes that settled in 
Galatia, about 277 b c In 189 b c , Galatia was subdued 
by Manlius, and m 25 B c it was formally made a Roman 
province, of which Ancyra was the capital. Ancyra was 
the seat of one of the earliest Christian churches, founded 
probably by the apostle Paul, and councils w r ere held in 
the town m 314 and 358 ad. In 1402 a great battle was 
fought in the vicinity of Ancyra, m which the Tuikish 
sultan Bajazet was defeated and made prisoner by Tamer- 
lane, the Tartar conqueror. In 1415 it was recovered by 
the Tuiks under Mahomet I , and since that period has 
belonged to the Ottoman empire. 

ANGORNO, or Ngornu, a town of Bornu, in Cen- 
tral Afiica, near the south-west shore of Lake Chad, from 
which it is separated by a level plain that is often under 
water. It is said to have a population of 30,000, whieli is 
much increased during the markets, when a large traffic is 
carried on in cotton, amber, metals, corals, and slaves 

ANGOSTURA, also called Ciudad Bolivar, and San 
Tomas de la Nueva Guayana, a town of Venezuela, 
capital of the province of Guayana, situated on the right 
bank of the Ounoco, about 240 miles from its mouths, and 
only 191 feet above the level of the sea. It is the seat of 
a bishop, and contains a cathedral, a college, and an hospital, 
while a fort stands on the opposite side of the nver, at 
this point comparatively narrow Being the centre of a 
rich and extensive territory, Angostura would before now 
have probably become a large and flourishing city, had it 
not been retarded by the war of independence, and by the 
unsettled state of the country , for a long period it retro- 
graded rather than progressed, and although now m a 
more prosperous condition, it has not yet reached the posi- 
tion to which it is entitled. The Orinoco is navigable for 
vessels of 300 tons, and a considerable trade is carried on 
in cocoa, sugar, cotton, jerked meat, and hides, as well as 
in the bark that takes its name fiom the city. In 1819 
a congress met at Angostura, which resulted m the union 
of Venezuela and New Granada into one government 
under the name of the republic of Columbia ; and in the 
same year the town began to be called Ciudad Bolivar, in 
honour of Simon Bolivar, who freed the country from the 
yoke of Spam Population, about 8000. 

ANGOULllME, a city of France, capital of the depart- 
ment of Charente, and formerly of the province of Angou 
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mois, situated on the left bank of the Charente, upon an j 
elevated plateau, 221 feet above the nver, at the foot of | 
which, m the subuib of Houmeau, there is a station of the 
Pans and Bordeaux railway, 66 miles noith-east of the 
latter town. The situation of Angouleme is very delight- 
ful, and the city itself is m general well built, although m 
the old quarter many of the streets are narrow and u regu- 
lar The chief public buddings aie the cathedial of St 
Peter, rebuilt m 1120, but founded at a much eaiher 
period , the remains of the old castle in the centre of the 
town, the bn til-place of the celebrated Margaret of Valois, 
sister of Francis I. ; the couithouse, and the town-hall 
The town is the seat of a bishop, and has a cornt of pnmaiy 
jurisdiction, a lyceum, two normal, and several oidmaiy 
schools, an hospital, a theatre, and a public, hbrary. Angou- 
leme is an important manufacturing city ; its paper-mills 
produce large quantities of paper that is highly esteemed 
throughout France, and there are also distilleries, pot- 
teries, a cannon foundiy, a powder mill, linen and seige 
factories, as well as a considerable trade in gram, fruit, 
and salt Angouleme, the ancient Icuhsma , was taken by 
Clovis from the Visigoths m 507 ; it was repeatedly plun- 
dered by the Normans m the 9th centuiy, and was long 
subject to the counts of Angoul&ne, and also for a con- 
siderable period to the kings of England, hut in 1303 
Philip the Fair added it to the loyal domain of Fiance 
In 1360 it was again surrendered to the English, who were, 
however, finally expelled in 1369. Dunng the war of the 
Huguenots it was twice taken by the Piotestants, in 1562 
and 1568 Population (1872), 25,928. 

ANGOULEME, Charles de Valois, Duke of, the 
natural son of Charles IX. of France and Mane Touchet, 
was bom 28th April 1573, at the castle of Fayet m 
DauphmA IIis father, dying in the following year, com- 
mended him to the caie and favour of his brothei and suc- 
cessor, Henu III , who faithfully fulfilled the chaige. His 
mother mained Fianjois de Balzac, maiquis d’Entragues, 
and one of her daughters, Hennette, marchioness of Verneuil, 
afterwards became the mistress of Henii IV. Charles of 
Valois was carefully educated, and was destined for the 
order of Malta At the early age of sixteen he attained 
one of the highest dignities of the order, being made grand 
prior of France. Shoitly aftei he came into possession of 
large estates left by Cathenne de Medicis, from one of 
which he took his title of count of Auvergne. In 1591 
he obtained a dispensation fiom the vows of the order of 
Malta, and mained Charlotte, daughter of Henn, maishal 
d’Amville, afterwards duke of Montmorenci. In 1589 
Henri III was assassinated, hut on his death-bed he com- 
mended Charles to the good-will of his successor Henri 
IV. By that monarch he was made colonel of horse, and 
in that capacity served in the campaigns during the early 
part of the leign. But the connection between the king 
and the marchioness of Verneuil appears to have been 
very displeasing to Auvergne, and m 1601 he engaged in 
the conspnacy formed by the dukes of Savoy, Biron, and 
Bouillon, one of the objects of which was to force Henn 
to repudiate his wife and mairy the maichioness The 
conspiracy was discovered, Biron and Auvergne weie 
arrested, and Biron was executed, Auvergne after a few 
months’ imprisonment was released, chiefly thiough the in- 
fluence of his half-sister, his aunt, the duchess d’Angouleme, 
and his father-in-law. He then entered into fresh mtiigues 
with the court of Spain, acting in concert with the mar- 
chioness of Verneuil and her fathei d’Entragues In 1604 
d’Entragues and he were arrested and condemned to death j 
at the same time the marchioness was condemned to per- 
petual imprisonment in a convent. She easily obtained 
pardon, and the sentence of death against the other two 
was commuted into perpetual imprisonment. Auvergne 
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remained m theBastile for eleven yeais from 1605 to 1616 
In 1606 a decree of Parhament, obtained by Marguerite 
de Valois, depnved him of nearly all his possessions, in- 
cluding Auvergne, though he still retained the title In 
1616 he was released, was restoied to his rank of colonel- 
geneial of horse, and despatched against one of the disaf- 
fected nobles, the duke of Longueville, who had taken 
Peionne Next yeai he commanded the forces collected 
m the Isle de Fiance, and obtained some successes Ir. 
1619 he received by bequest, ratified m 1620 by royal 
giant, the duchy of Angouleme Soon aftei he was engaged 
on an miportant embassy to Geimany, the lesult of which 
was the tieaty of Ulm, signed July 1620 In 1627 he 
commanded the laige forces assembled at the siege of La 
Eochelle, and some yeais aftei, m 1635, dmmg the Thnty 
Years’ Wai, he was general of the Fieuch aimy m Lorraine 
In 1636 he> was made lieutenant-geneial of the aimy He 
appears to have retired from public life shoitly after the 
death of Richelieu m 1643. His first wife died m 1636, 
and in 1644 he married Fianeoise de Naigonne, daughter 
of Charles, baion of Maieuil. She had no children, and 
suivived her husband many yeais. Angouleme himself 
died m 1650, in his seventy-sixth year By his fii&t wife 
he had thiee childion : Henn, who became insane , Louis 
Emmanuel, who succeeded his fathei as due d’ Angouleme , 
and Fianjois, wdio died 1622 

The duke was the authoi of the following w oiks * — (1 ) MCmouc <?, 
ft cm the Assassination of Henn III. to the Battle of Aiquts, 
published at Pans by Boiieau, and lepimted by Buohon m his 
Choice de Chroniques, 1836, and by Pctitot m his Mfaiones, 
1st senes, vol xliv ; (2) Les Haiangues, pi ononcisen AsscmbUc de 
MM les Pnnccs Protestants d'Allemagne, pai Momeigncm lo due 
d’ Angouleme, 1620 , (3 ) A translation ol a Spanish ivoik by Diego 
de Tones To him has also been asenbed the voile, La gCndtale et 
fidblc PMation de tout cc quis’est pass*? cn Vlsle de Be, cnioyCc par 
le Boi a la Boyne sa mtic, Tans, 1627. 

ANGOUMOIS, an old piovmco of Fiance, nearly cor- 
lespondmg to the department of Cliai elite Its capital 
was Angouldme. 

ANGRA, a city on the south coast of Terceiia, one of 
the Azores, the capital of the island and of one of the 
three civil districts into which the Azoics aro divided, as 
well as the residence of the militaiy govcrnoi of the whole 
group, and of the Roman Catholic bishops It is aw ell- 
built, stiongly foitificd town, containing an aiscnal for the 
Portuguese royal navy, a cathedial, and seieial churches, 
monastenes, and nunneries The haihour is sheltcicd on 
the w r est and south-west by the pxomontoiy of Mount 
Brazil, and if this natural piotection were supplemented 
by a breakwater on the south-east, the town would possess 
a secure and commodious anchorage; as it is, vessels 
dunng certain seasons aie safer m the open sea The chief 
exports are wine and grain , hut foreign trade is not large. 
Population, 11,281. 

ANGRI, a town of Italy, in the piovmce of Salerno, 
situated 11 J miles N.W. of the town of Salerno, m a 
country which produces large quantities of giapes, cotton, 
and tobacco Narses defeated Teius, the last king of tlio 
Goths, not far fiom Angri m 553 a d Population, 10,332. 

ANGUIER, Francois (bom 1G04, died 1069), and 
Michael (born 1612, died 1686), two brothers, natives of 
Normandy, w r ere distinguished sculptors in the time of 
Louis XIV. The chief woiks of Francis are the menu ■ 
ment to Cardinal de Bemlle, in the chapel of the oratory 
at Pans, and the mausoleum of the last due do Montmo- 
lency at Mouhns. Michael executed the sculptures of the 
triumphal aich at the Porte St Denis A marble group 
of the Nativity in the church of Yal de Grice, was 
reckoned his masterpiece. 

ANGUILLA, or Snake Island, a small British West 
Indian island, one of the Lesser Antilles, situated 8 miles 
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north of the island of St Martin, m lat 18° 12' N, and 
long 63° 8' W. Its chief pioducts are salt, which is 
manufactured from a lake in the mteiior, sugar, cotton, 
maize, and tobacco, but the soil is compaiatively barien, 
and there is a great deficiency of water m the island 
Population, 3000. 

ANGUSSOLA, or Angosciola, Sophonisba, one of the 
best portrait painters of the latter half of the lGth century, 
was born at Ciemona in 1533, and died at Genoa m 1620. 
In 1560, at the invitation of Philip II, she visited the 
court of Madud, where her portraits elicited great com- 
mendation. Yandyck is said to have declared that he had 
dei ived more knowledge of the tiue pnnciples of his art 
fiom her conversation than from any other source. She 
painted several fine poi traits of herself, one of which is 
now at Althorp. A few specimens of hei painting aie to 
be seen at Florence and Macliid. She had three sisters, 
who were also celebiated artists 

ANHALT, a duchy of Geimany, lying between lat 51° 
33' and 52° 7' N , and long 11° and 12° 36' E , and com- 
prising an area of about 896 square nules Except for a 
short distance on the west, and for a longer distance on 
the north-east, wheie it is bounded respectively by Biuns- 
wick and the Prussian piovmce of Biandenburg, Anhalt 
is entirely sui rounded by Prussian Saxony, which also 
inteisects it, hi caking it up into two laige and seveial 
small portions The Hartz mountains extend into the 
western of the laige divisions, but the lest.of the countiy 
is very flat, and even m the mountainous pait no eleva- 
tions rise to any gieat height Most of the plain, which is 
watered by the Elbe and its tributaries, the Mulde and the 
Saale, is veiy feitile, pioducmg laige quantities of grain, 
tobacco, flax, hops, and fiuits, especially grapes, cattle 
and sheep aie leaied m considerable numbers on the rich 
pastuie lands, game and fish are abundant, while the 
mines m the Hartz mountains' yield non, lead, silver, and 
other minerals. The chief manufactures of Anhalt aie 
linen, cotton, and woollen goods, metallic and earthen 
wares, beer, brandy, and sugar , but the pnncipal export 
trade is in the raw pioducts. Internally, Anhalt is 
governed by a constitutional and hereditaiy monarchy, the 
legislative body being a diet of 36 members, of whom 10 
represent the nobility, 14, the principal towns, 10, the 
rural districts, and 2 aie nominated by the duke, who has 
the entiie executive power in his own hands , while, as a 
member of the Geiman empire, the duchy has one vote in 
the Bundesrath, oi Federal Council, and two m the Reicli- 
Btag Its income and expendituie for the year 1872 
exactly balanced, being each 2,231,000 thalers, or 
£334,650, the public debt at the end of 1871 was 
4,073,026 thalcis, or £610,954 Anhalt contained 
203,354 inhabitants m 1871, most of whom are Protes- 
tants Its capital is Dessau, and the other chief towns 
aie Bernburg, Kothen, and Zerbst. Railways connect 
these towns with one another, and also with Berlin and 
the pnncipal cities of Germany Bernard, son of Albeit 
the Bear, maigrave of Brandenbuig, was the first upon 
whom the title of count of Anhalt was confened. He 
died in 1212, and was succeeded m the principality of 
Anhalt by his son Plenry I, ; while Albert, a younger son, 
received his large possessions in Saxony On the death of 
Henry in 1252, Anhalt was divided among his family into 
three parts, — Ascania, Bernburg, and Zeibst, — which were 
afterwards united under Joachim Ernest, who reigned 
from about 1570 to 1586 In 1603, however, the terri- 
tory was again broken up, on this occasion into four parts, 
Dessau, Bernburg, Kothen, and Zerbst, four of Joachim 
Ernest’s sons inheriting one of these divisions each, while 
the fifth, Augustus, who was the third in point of age, 
received a considerable sum of money, and the promise 
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that, in the event of any one of the other lines becoming 
extinct, he or his descendants should succeed to the princi- 
pality , his bi other Chustxan, of Anhalt Bernburg, also 
gave him the small piopeity of Plotzkau, fiom which he 
took his title This piomise was fulfilled in 1G65, when 
William Louis of Anhalt Kothen died without dnect heirs, 
and was succeeded by Lebiecht of Anhalt Plotzkau, vlio 
theieafter laid aside his own title The Zeibst line becom- 
ing extinct m 1793, the puncipahty, in accordance with a 
compact made m 1665, uas divided among the thiee 
remaining families , next, by the death of Henry duke of 
Anhalt Kothen in 1847, that duchy was a~ second time 
left without dnect heirs, but was ultimately incorpoiated 
with Dessau, and lastly, the Anhalt Bernbuig family 
died out m 1863, leaving the whole of Anhalt under a 
single ruler. The present duke, — the title of duke nas 
confeired upon the counts of Anhalt in 1807, — Frederick, 
succeeded Ins father Leopold in 1871, being at that time 
about forty years old Several of the ruleis of Anhalt 
have borne a conspicuous part m the affairs of Europe, and 
not a few of them have been noted for their zeal in tho 
cause of Piotestantism Wolfgang, a prince of the earlier 
Zerbst line, was piesent at the diet of Augsburg m 1530, 
and was one of those who piesented the confession to the 
empeior. Leopold I , of Anhalt Dessau, was one of the 
most distinguished soldi eis of his time 

ANICHINI, Luigi, an engraver of seals and medals, 
a native of Feiraia, lived at Venice about 1550, Michel 
Angelo pronounced his 11 Interview of Alexander the Great 
with the high-priest at Jerusalem,” “ the peifection of the 
ait ” His medals of Henry II. of France and Pope Paul 
III. are gieatly valued. 

ANIELLO, Tommaso. See Masaniello 

ANILINE, oi Phenyx amine (C c H 7 N), is one of the 
very numerous products of the distillation of coal tar. 
The substance has been known to chemists since the year 
1826, when M. Unverdoiben, by the destiuctive distilla- 
tion of indigo, produced a liquid of an oily consistence, 
which he termed crystalline. In the year 1835, Bunge, a 
German chemist, isolated from the oil of coal tar a sub- 
stance which, having the property of producing a beautiful 
blue colour on tieatment with chloride of hme, he named 
kyanol. In 1840, another investigator showed that by 
treating indigo with caustic potash it yields an oil, and ho 
gave to his product the name Aniline, fiom the specific 
name of one of the indigo yielding plants, Jndigofera 
ami About the same time it was discovered that on 
ti eating nitrobenzol with a reducing agent, an organic base 
is foimed, to which the observer of tins reaction gave the 
name benzidam. Professor Hofmann, while a student m 
thelaboiatory of Baion Liebig, investigated these variously 
prepared substances, and found them to be identical m 
composition and action, and thenceforth they took their 
place as one body, under the name Aniline or Phenylamme. 
Pure aniline is a basic substance of an oily consistence, 
colourless, boiling at a temperature of 1 82° C. Dropped on 
paper aniline produces a greasy stain, which, owing to its 
volatilising at an ordinary atmospheric temperature, quickly 
disappears. On exposure to air it absorbs oxygen rapidly, 
and becomes of a deep biown colour, and it ignites readily, 
bin nin g with a large smoky flame. It is possessed of a 
somewhat- pleasant vinous odour, and a burning aromatic 
taste. It is a highly acrid poison, and Dr Letheby has 
pointed out that the poisonous action of nitrobenzol is due 
to a change of that substance into aniline taking place 
within the stomach. 

The readiness with which aniline, in certain of its re- 
actions, produces very brilliant colours, was of course 
known to chemists from the time Runge produced it from 
t coal tar and gave it the name kyanol. Up to year 1858 
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it, however, possessed nothing beyond a scientific interest 
On the 26th of August 1858, Mr W. H Peikm obtained 
a patent for the production of a dye stuff denved from 
aniline, which soon became well known as mauve, or 
Perkin’s purple, as well as by vanous other names. The 
discovery of Mr Perkin fonned the turnmg-point m the 
history of aniline, and was indeed the beginning of a great 
revolution m the arts and manufactures connected with 
the dyeing of textile fabrics. The manufacture of aniline 
dyes was really first begun m France, the French manu- 
facturers acting on the mfoimation supplied by Mr Perkin’s 
patent specification. It immediately spread to all in- 
dustrial centres, and became one of the most eageily 
investigated of all commercial undertakings A rapid suc- 
cession of patents were applied for and obtained, new 
processes and combinations were continually being pro- 
jected, and a great variety of colours were tried with more 
or less success as commercial substances. The activity of 
scientific reseaich kept pace with the energy of manufactur- 
ing enterprise, resulting m a rapid improvement of pro- 
cesses, decrease m the cost of the manufacture, and a great 
increase in the beauty and tinctoual effect of the dyes pro- 
duced. At the present time every colour, and all tints 
and shades of colours, are produced from aniline , and, 
while the processes employed and the combinations formed 
are very numerous, the names under which the dye-stufts 
are sold must be said to be endless. 

Of the processes by which aniline may be prepared, that 
only is available m manufacturing which was devised by 
Zinin, when he prepared it, under the name of benzidam, 
from mtrobenzol. Aniline is only found m veiy small 
quantities as a direct product of the distillation of coal tar, 
but a large proportion of light hydrocarbons are among the 
products when the temperature ranges between 80° C and 
1 30° C. The chief of these is benzol, with smaller quanti- 
ties of toluol and other closely allied substances. These 
hydrocarbons, when acted upon by strong nitric acid, give 
up an atom of hydrogen, the place of which is taken by 
one of mtroxyl (NO,), and benzol is thus transformed into 
mtrobenzol: ie., benzol (C fi H fi ) + nitric acid (HN0 3 ) = 
mtrobenzol (C^NO,) -t- water (H,0). Nitrobenzol is a 
yellow oily liquid, with the exact flavour of bitter 
almonds, for which it has long been used as a substi- 
tute m fancy soap-making, under the name of essence of 
murbane Its transformation into aniline is now practi- 
cally effected by submitting it to the reducing influence of 
nascent hydrogen, by the action of iron and acetic acid 
To a mixture of mtrobenzol and strong acetic acid a cer- 
tain proportion of iron filings is gradually added. Yery 
energetic chemical action is set up with great disengage- 
ment of heat. When the reaction is complete the aniline 
is distilled over by superheated steam. The aniline of 
commerce thus prepared is not a chemically pure product, 
but a mixture of aniline and tolmdme, just as the com- 
mercial benzol opeiated on is a mixture of benzol with 
toluol. In the manufacture of dyes it is found essential 
that certain proportions of both aniline and toluidme 
should be present in the aniline oil operated on. 

The method by which Mr Perkin obtains from aniline 
the violet colour known as mauve, is by mixing a solu- 
tion of sulphate of aniline and of potassie dichromate in 
equivalent proportions, and leaving them for seveial hours 
till the resulting reaction is complete A black precipitate 
is formed, which is washed free from the potassie sulphate 
it contains, and then treated with naphtha to dissolve out 
the resinous matter contained m the mass. The residue 
consists of the mauve dye, and may be dissolved in alcohol 
It has been found to he the sulphate of a base, to which 
the name mauveme has been given. 

The greater proportion of aniline dyes ma nufactured are 


now pioduced directly oi indirectly fiom anothei basic body, 
termed rosanikne. About the time of the Flench- Austrian 
war m 1859, a second coal-tar dye was introduced into 
commerce, which became popularly known as aniline led or 
Magenta, from the battle fought at the penod of its intro- 
duction Di Hofmann’s investigations into the nature and 
composition of this dye have done moie to place the entire 
industry on a satisfactory basis than any othei undertaking. 
He found that it consisted of a salt of a basic substance, to 
which he gave the name losanilme (C 20 H 19 N" 3 H„O) Foi the 
preparation of rosanilme, Hofmann found that a certain 
proportion of toluidme must be piesent m the commeicial 
aniline employed Rosanilme is now entirely manufactmed 
by treating aniline of a known composition with a stiong 
solution of arsenic acid m an non retort, heated to a 
tempeiatuie of not more than 180° C. The reaction 
occupies about eight hours , and at the conclusion of the 
operation a crude mass, consisting of rosanilme arsenite 
and arsemate, is found, which is next dissolv ed m water 
acidulated with hydrochloric acid. Common salt is added 
to this solution, when a double decomposition takes place 
Rosanilme hydrochlorate is formed on the one hand, and 
sodium arsemate and arsenite on the other. Foi the 
preparation of the salts of losanilme, the base is heated 
directly with acids 

Rosanilme blues are prepaied by acting upon commei cial 
aniline with a salt of rosanilme, such as the acetate, under 
the influence of a heat of about 190° C , kept up for two 
hours The reaction which takes place is the substitu- 
tion of three atoms of phenj 1 for thiee of hydiogen, and 
hence these blues aie chemically salts of tnpbenylrosani- 
lme Violet colouis, such as Hofmann’s violet, are pre- 
pared by an analogous process to that employed for the 
blues, by treating rosanilme with the iodides of methyl or 
ethyl, atoms of these ladicals taking the place of hydiogen, 
and foiming ethylic or methylic losaniline. Aniline green 
is fonned by the action of aldehyd on a solution of aniline 
red m sulphuric acul, and subsequent boiling m a solution 
of hyposulphite of soda. Aniline yellow, or yellow fuchsme, 
is formed fiom a base named clnysamhne, a lmnoi product 
of the foimation of rosanilme; but most of what is teirned 
aniline yellow is prepared fiom picric acid, a different pro- 
duct of the distillation of coal tar Various shades of 
biown and maroon, as veil as black colouis, me icgular 
commercial products ; blit they are neither so well under- 
stood, nor of such consequence as the reds, blues, and greens. 

Aniline colours are employed m the indu.stnal arts for 
numerous other puiposes besides their great use as dyeing 
materials. Violet mk and other fancy coloured inks are 
piepared from them They are used by paper manu- 
facturers for tinting pulps, and for the supeificial staining 
of finished paper. They are likewise used by paper 
stain ers m the printing of wall papers, m the pieparation 
of lithogiaplnc inks, and to some extent for vatei colouis. 
They aie largely employed as colouung materials in per- 
fumery, fancy soaps, and cosmetics, besides having many 
other minor applications 

Concerning those dyes, Dr Ilofmann, to wlxnn the 
industry is so much indebted, wiote, in 1862, while it 
was yet in its infancy, “ Instead of disbursing her annual 
millions for these substances, England will, beyond question, 
at no distant day become herself the greatest colour- 
producing country in the world, nay, by the very strangest 
of revolutions, she may erelong send her coal-deiived blues 
to indigo-growing India, her distilled crimson to cochmeal- 
produemg Mexico, and her fossil substitutes for quercitron 
and safflower to China, Japan, and the other countries 
whence these articles are now derived.” It is scarcely 
needful to say that those bold anticipations have already 
been fully realised. 
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A NIMALS, Classification of. The object of classi- 
fication is to bring together those things which, aie like, 
and to separate those which are unlike. Each science has 
its own classification of the objects with which it deals, 
the lands of hkeness and unlikeness according to which 
these objects are grouped varying in relation to the special 
qualities or properties of matter with which the science is 
concerned. Thus, the physicist classifies bodies according 
to their mechanical, electrical, thermic, or other physical 
properties , the chemist, regards their composition , while 
the zoologist and the botanist group them according to 
their likenesses and unlikenesses of structuie, function, and 
distribution . 

As soon as the labours of anatomists had extended over 
a sufficiently great variety of animals, it was found that 
they could be grouped into separate assemblages, the 
members of each of which, while varying more or less in 
minor respects, had certain structural features in common, 
and these common morphological characters became the 
definition of the group thus formed The smallest gioup 
thus constituted is a Morphological Species. A certain 
number of species having characters m common, by which 
they resemble one another and differ from all othei species, 
constitutes a Genus, a gioup of genera, similarly associated, 
constitutes a Family, a group of families, an Oedek, a 
group of orders, a Class; a group of classes, a Sub- 
kingdom ; while the latter, agreeing with one another 
only in the characters in which all animals agree, and m 
which they differ from all plants, make up the Animal 
Kingdom. 

The formation of a morphological classification is there- 
fore a logical process, the purpose of which is to throw the 
facts of structure into the smallest possible number of 
general propositions, which propositions constitute the 
definitions of the respective groups. A perfect classification 
will fulfil this end, and, m order to form it, two conditions 
are necessary : Firstly, we must have a full knowledge of 
the adult structure of every animal, recent and extinct, 
secondly, we must know all the modifications of structure 
through which it has passed, in order to attain the adult 
condition, or m other words, the mode of development of 
the animal. For it is the sum of all the structural con- 
ditions of an animal which constitutes the totality of its 
structure ; and if two animals, similar m their adult state, 
were unlike m their development, it is clear that the latter 
circumstance would have to be taken into account in deter- 
mining their position in a classification. 

Lmnseus, living at a time when neither comparative 
anatomy nor embryology can be said to have existed, based 
his classification of animals upon such broad resemblances 
of adult structure and habit as his remarkable sagacity and 
wide knowledge enabled him* to detect Cuvier and his 
school devoted themselves to the working out of adult 
structure, and the Legons dAnatomie Qomtparee and the 
Hegne Animal are wonderful embodiments of the results 
of such investigations. But the Cuvienan system ignores 
development ; and it was reserved for Yon Baer to show 
the importance of developmental studies, and to inaugurate 
the marvellous senes of researches which, in the course of 
the last fifty years, have made us acquainted with the 
manner of development of every important group of 
animals. The splendid researches of Cuvier gave birth to 
scientific palaeontology, and demonstrated that, in some 
cases, at any rate, extinct forms of life present characters 
intermediate between those of groups which are at present 
widely different. The investigations of Agassiz upon fossil 


fishes tended in the same direction, and further showed 
that, m some cases, the older forms preserve, as permanent 
features, structural characters which are embiyonic and 
transitory m their living congeners Moieover, Dai win, 
Owen, and Wallace proved that, m any gieat area of 
geographical distribution, the later tertiary extinct forms 
are cleaily related to those which now exist in the area 
As Taxonomic investigations increased m accuracy and m 
extent, the careful examination of large suites of spec im ens 
levealed an unexpected amount of variability m species , 
and Darwin’s investigation of the phenomena presented by 
animals under domestication proved that forms, morpholo- 
gically as distinct as admitted natuial genera, could be 
produced by selective breeding from a common stock 
Upon the foundation thus furnished, the doctnne of 
Evolution, first scientifically formulated by Lamarck, has 
been solidly built up by Darwin, and is now, with various 
modificatioiis and qualifications, widely accepted But 
the acceptance of this doctime introduced a new element 
into Taxonomy If all existing animals are the last terms 
of a long series of developmental stages, represented by 
the ammals of earlier ages of the earth’s history, the starting 
point of which has been a primordial form of the extremest 
simplicity consistent with animal life, then every animal 
has an “ancestral” as well as what may be teimed a 
“personal” embryology, and the same considerations 
which oblige the Taxonomist to take account of the latter 
phenomena, compel Ins attention to the former stages of 
development. Two animals belong to the same group, 
when they are similar m structure, peisonai development, 
and ancestral development, and not otherwise. Hence it 
follows that a perfect and final zoological classification 
cannot be made until we know all that is important con- 
cerning — 1, the adult structure ; 2, the personal develop- 
ment ; and 3, the ancestral development of ammals. It is 
hardly necessary to observe that our present knowledge, as 
regards even the first and second heads, is very imperfect , 
while, as respects the third, it is utterly fiagmentary. 

The only genus of animals of which we possess a satis- 
factory, though still not quite complete, ancestral history, 
is the genus Equus, the development of which m the course 
of the Tertiary epoch from an Anchithenoid ancestor, 
through the form of Hippai ion, appears to admit of no 
doubt. And all the facts of geology and palaeontology 
not only tend to show that the knowledge of ancestral 
development is likely long to remain fragmentary, but 
lead us to doubt, whether even such fragments as may be 
vouchsafed to us by the extension of geological inquiry will 
ever be sufficiently old, in relation to the whole duration 
of life on the eaith, to give us positive evidence of the 
nature of the earliest forms of animals. 

While holding the doctrine of evolution to its fullest 
extent, and having no doubt that Taxonomy ought to be 
the expression of ancestral development, or phylogeny, as 
well as of embryogeny and adult structure, and while con- 
ceiving that the attempts at founding a scientific phylo- 
geny, which have been made by Haeckel and others, are 
of much interest and importance as guides to and sugges- 
tors of investigation, the present writer looks upon all such 
attempts as provisional hypotheses ; and he conceives that, 
at any Tate for the present, it is a mistake to introduce 
considerations of this purely hypothetical kind into classi- 
fication, which should be based on verifiable data 
In the case of an -existing animal, it is possible to deter- 
mine its adult structure and its development, and there- 
fore to assign its place relatively to other ammals, the 
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structure and development of which axe also known , and, 
in the case of an extinct annnal, it is possible to ascertain 
certain facts of its structure, and sometimes certain facts of 
its development, winch, will justify a more or less positive 
assignment of its place relatively to existing animals. So 
far, Taxonomy is objective, capable of proof and disproof, 
and it should leave speculation aside, until speculation has 
converted itself into demonsti ation 

In the piesent rapidly shifting condition of our knowledge 
of the facts of animal structure and development, however, 
it is no easy matter to group these facts into general pro- 
positions which shall express neither more nor less than is 
contained m the facts , and no one can be more conscious 
of the manifold raipeifections of the following attempt at 
such a classification than the author of it. 

In certain of the lowei animals, the substance of the 
body is not differentiated into histogenetic elements , that 
is, into cells 1 which, by their metamorphoses, give rise to 
tissues In all other animals, on the other hand, the pro- 
toplasmic mass, which constitutes the primitive body, is 
converted into' a multitude of cells, which become meta- 
moiphosed into the tissues of tlie body 

For the first of these divisions the old name of Pbotozoa 
may be retained ; for the second, the title of Metazoa, 
recently proposed by Haeckel, may be conveniently 
employed 

1 The Protozoa. 

Haeckel has shown that, among the Protozoa, there aio 
some which are simpler than the rest, inasmuch as they aio 
devoid of both nuclei and contractile vesicles. To these he 
applies the name of— 

1. Monera — Among the members of this group,, which 
are at piesent known, three senes aie distinguishable, m 
all of which multiplication is effected by division, preceded, 
or not preceded, by the assumption of an encysted condition 
In one state, each of these Monera is a myxopod , 2 that is, 
is piovided with longer or shorter pseudopodia as locomotive 
organs, and, m Protamoeba and Protogenes , the result of 
the piocess of division is also two or more myxopods. But, 
in Piotomonas , the myxopod, after becoming encysted, 
gives use by division to bodies provided with long flagelh 
form cilia, by which they are piopelled, and which may 
be termed mastigopods , and m Myxastimn , the encysted 
body divides into a multitude of oval paitieles, each en- 
closed m its own coat These are set free, and each gives 
rise to a new myxopod of the same character as the parent 

In Pi otomyxa , the myxopods coalesce into a reticulated 
plasmodiuni ; and Vampyrella is paiasitic, devouring 
stalked diatoms, and encysting itself upon the ends of 
their stalks, the encysted form dividing into new Vam- 
pyi elite Most of these interesting Monei a have been made 
known by Haeckel, so that, in all probability, many others 
remain to be discovered It is probable that the Fora- 
snimfera , notwithstanding the complexity of the skeletons, 
belong to this gioup, but too little is known of the struc- 
ture of their soft parts to enable any certain conclusion to 
be drawn respecting them, and the analogy of Gromia 
leads to the suspicion that they may belong to the next 
division. 

2. Endoplastica — In these Protozoa a portion of the in- 
terim protoplasmic body is separated fiom the rest as a dis- 
tinct, more or less rounded, body, which may be termed the 
endoplast , as a term suggestive of its similarity to the nucleus 
of a histogenetic cell, without implying its identity there- 

1 The tern “cell ” is used here m its broadest sense, as equivalent to a 
nucleated mass of protoplasm 

3 The term “ Rluzopod. " is already employed in a limited and special 
sense. 
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with Of such endoplasts there may be one or many, but 
the protoplasm in which they lie does not give rise to cells, 
which become metamoiphosed into elements of the tissues. 
Very often they possess one or more vacuoles, which rhyth- 
mically dilate and conti act, in accordance with the changes 
in the protoplasm m which they lie, and which are teimed 
conti actile vesicles 

In this division of the Protozoa, three groups — the 
Amoebidce, the Flagellata (or flagellate Infusona), and 
the Gregai imdee — closely lepeat the forms and mode of 
jepioduction of the Pi otamcebidce, Pi olomomdidee, and 
Myxastndce among the Monei a. Among the rest, the 
Acmetidce are distinguished by their pseudopodia being 
converted into suckeis, through which they draw the 
juices of their prey. In all these, and in the preceding 
forms, there is a more or less marked distinction of the pro- 
toplasm constituting the body into a firmer and denser outer 
layer, the ectosaic, and a more fluid inner substance, the 
endosarc, and, m some of the Greganmdce, the ectosarc 
becomes differentiated into muscular fibies. In the Flagel- 
lata there is a permanent oral aperture ; and m one 
member of this group, Poctiluca, additional complications 
of structuie, in the form of a ridge-like tooth and a tentacle, 
occur In the Padiolana, the body is still more clearly 
differentiated into an inner substance, surrounded by a 
capsule, and containing nuclei and even cells, and a vacuo- 
lated ectosarc, whence the radiating pseudopodia proceed. 
Coloured corpuscles, usually yellow, appeal m the ectosarc, 
and have been shown by Haeckel to contain starch and to 
multiply independently In the Giliata (ciliated Infu- 
soria), with which the Catallacta of Haeckel may be 
included, the differentiation of the protoplasm of the body, 
without any development of histogenetic cells, goes still 
further A permanent mouth and anus may appear, con- 
nected by a permanently softer and moie fluid region of 
the protoplasm (as is plainly to be seen, for example, m 
Pyctotherus ) foieshadowing an intestinal ca\ lty. The ecto- 
sarc may be diffeientiated into a specially modified cortical 
layer, and well-marked muscular fibres may fie developed. 
Morever, the endoplast, or “ nucleus,” becomes an organ 
of reproduction, the germs of the young being given off 
by division fiom it Yery geneially, a small body — the 
so-called “ nucleolus,” but which has, admittedly, nothing 
to do with the stiucture so named m a true cell, and 
may be termed the “ endoplastula” — is to be found closo 
to the nucleus, and there is some ground for supposing 
it to be a testis The Infusoria frequently multiply by 
fission, which may, or may not, he piecedcd by encyst- 
ment; and m many of them, as in the Gi egai imdie, 
Acmetidce , and some Flagellata, conjugation has been 
observed. It is yet disputed how far the conjugation is a 
necessary antecedent of the process of endogenous germ 
formation 

Ehrenberg concluded, from those remaikable researches 
which first gave a clear insight into the structure of the 
ciliated Infusoria, that they were animals of complex 
structuie, possessing, on a minute scale, all the organs 
characteristic of the higher forms of animal life. In opposi- 
tion to this view, JDujardm started the conception that they 
are little more than masses of sarcode ( = piotoplasm) ; and 
Yon Siebold, modifying this view in accordance with the 
cell theory, regards them as the equivalents of single cells 
of the tissues of the higher animals The result of the 
long controversy which has been carried on on this subject 
seems to be, on the one hand, that Ehrenberg wms quite 
right in. vindicating for the Infusoria a far greater com- 
plexity of structure than they had been supposed to possess. 
It is certain that an Infusorium may possess a distinct 
integumentary layer, muscles, a permanent oesophagus, a 
permanent anal area, and, m some cases, a persistent tract 
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of the body substance, more permeable to alimentary matters 
than the rest, which might be fauly termed a permanent 
alimentary tract. Moreover, there is much reason fox re- 
garding the endoplast and endoplastula as generative 
organs, while there is, sometimes, a rather complex peisis- 
tent system of water vessels But, on the other hand, 
this complexity of organisation is different from that 
observed in the higher animals, inasmuch as the various 
structures enumerated do not result from the metamor- 
phosis of histogenetic cells, but arise by immediate differ- 
entiation of the finely granular protoplasm of which the 
body is composed And, so far, Yon Siebold appears to 
have been fully justified m regarding a ciliated Infusorium 
as the homologue of a single cell This is a view which 
will present no difficulty to those who are familiar with the 
morphology of the lower plants. The complicated my- 
celium of Mucor Mucedo, for example, is, while young, 
nothing but a single cell , and, m Gaulerpa , a single undi- 
vided cell grows, without division, into an organism which 
simulates one of the higher Algae in the diversity of its parts 

II The Metazoa. 

The germ becomes differentiated into histogenetic cells, 
and these cells become ananged into two sets, the one con- 
stituting the outer wall of the body, or ectoderm , while the 
other, or endodetm, lies internal to the foregomg, and con- 
stitutes the lining of the alimentary cavity, when, as is 
usually the case, a distinct alimentary cavity exists In 
the embryo, the representatives of these two layers are 
the epiblaat and hypoblast . 

All the Metazoa , m fact, commence their existence in the 
form of an ovum, which is essentially a nucleated cell, sup- 
plemented by more or less nutritive material, or food 
yelk. The ovum, after impregnation, divides mto cleavage 
masses, or Uastomeres, giving rise to a Morula, m the midst 
of which arises a cavity, the blastocoele [cleavage cavity , 
“ Fur chungshohle” of the Germans), which maybe larger 
or smaller, filled only with fluid, or occupied by food yelk 
When it is largest, the blastomeres, disposed m a single 
layer, form a spheroidal vesicle, enclosing a coirespondmgly 
shaped blastocoele. When it is reduced to a minimum, the 
Morula is an almost solid aggregation of blastomeres, which 
may be nearly equal m size, or some may be much larger 
than others, m consequence of having undergone less rapid 
division. The next stage m the development of the embryo 
of a Metazoon consists (m all cases except a few parasitic 
anenterous forms) in the conversion of the Morula into a 
body having a digestive cavity, or a Gastrula. The animals 
in which the embryo takes on the form of a Gastnda , may 
be termed, as Haeckel has proposed, Gastrcece. 

The conversion of the Morula into the Gastnda may 
take place in several ways. 

In the simplest, the Morula being composed of equal or 
nearly equal blastomeres, more or less completely converted 
mto cells,' these differentiate themselves mto an outer layer, 
the epiblast, investing the remaining cells, which constitute 
the hypoblast. The central cells of the hypoblast next 
diverge and give rise to a space filled with fluid, the 
alimentary cavity, which opens at one end, and thus gives 
rise to the Gastnila. This is the process generally observed 
m Pot if era, Ccelenterata, Turbellai ta , Trematoda, and 
Nematoidea. 

In a second class of cases, the Morula becomes converted 
into blastomeres of unequal sizes, a small and a large set 
The smaller rapidly become converted into cells, and invest 
the larger and any remains of the food yelk, as a blastoderm, 
which at first lepresents only the epiblast of the former case. 
The hypoblast arises either from the epiblast thus formed, 
or from the included larger blastomeres. This is the process 
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observed in. certain Turbellaria , in the Ctenophor a, m the 
Oligockceta and Hirudinea , in the Arihropoda , and in most 
Yertebrata 

In a third group of instances, the Mot ula, whether con- 
sisting of equal 01 unequal blastomeies, becomes spheroidal, 
and encloses a conespondingly shaped blastocoele. One 
part of the wall of this vesicular Morula then becomes 
mvagmated, and gives use to the alimentary cavity, with 
the hypoblast which limits it This process has been 
observed in. the Chaetognatha, Echinodermata, Gephyrea , 
polychaetous Annelida, Eniet opneusta, Br achiopoda , in 
most Mollusca , m Amphioxus , and, slightly modified, in 
Petromyzon and in. the Amphibia These vanous modes in 
which the two primary layers of the germ may be developed 
shade off into one another, and do not affect the essence 
of the process, which is the segregation of one set of cells 
to foim the external covering of the body, and of another 
set to constitute the lining of the alimentary canal 

In whatever manner the Gash ula is formed, and what- 
ever be its shape when its alimentary cavity is complete, one 
of two things happens to it It becomes provided with 
many mgestive apertures, distinct fiom that first formed , 
or with only one, which may or may not be distinct from 
the first apeiture. The fonner division compiises only the 
Sponges [Poi ifer a or Spongida ) m which, as the remark- 
able researches of Haeckel have shown, the walls of the 
deeply cup-shaped Gastnda become peiforated by the numer- 
rous inhalent ostioles, while the primitive opening serves 
as the exhalent aperture. These may be termed the 
Metazoa polystomata. 

The latter division includes all the remaining foi'ms, 
which may he grouped together as Metazoa monostomata . 
Among these, two primary gioupa are distinguishable, of 
which the second exhibits an advance in organisation upon 
the first In the first, the aperture of the Gastrula be- 
comes the peimanent mouth ( Archceostomata ). In the 
second, the permanent mouth is a secondary perforation 
of the body wall [Deuiei ostomata ). 

1 . It is now well established that the aperture of the 
Gastrula becomes the oral aperture of the adult in the 
Ccelenterata, which group includes animals differing much 
in grade of organisation, fiom the simple Hydra to the 
complex Ctenophore , but all manifestly exhibiting varia- 
tions of one fundamental type. Paiallel with these may 
be ranged an assemblage composed of the Turbellaria, 
Rotifera , and Tr ematoda, which are associated together by 
the closest resemblances of structtue, and which present an 
even greater range m grade of organisation than the 
Ccelenterata The lower Phdbdoccela come very close to the 
Infusoria (as close as the multicellular to the unicellular 
Algse), and are but little superior to Hydra in the degree of 
their organic differentiation , while, in the Trematoda, the 
land Planar ice, and the Hemet tidce, we have animals which 
attain a considerable complexity, and in the case of many 
Trematoda and of Linens [Pilidium) undergo remarkable 
metamorphoses. As a cognate group, the Nematoidea 
may be enumerated, extremely simple in their lowest forms, 
considerably differentiated in the higher, and connected 
with the Turbellaria by such forms as Polygordius. The 
Oligockceta and the Hirudinea also belong to this division 
of Scolecimorpha, but they differ from the foregoing in the 
development of a segmented mesoblast. 

In the Ccelenterata , Nematoidea, Turbellaria , Trematoda , 
and Rotifera, the mode of origin of the cells which He 
between the epiblast and the hypoblast, constitute the meso- 
blast, and give rise to the connective tissue and muscles of 
the body wall and of that of the intestine, is not precisely 
known. They may take their origin in the epiblast, or in 
the hypoblast, or in both. But m the Oligockceta and 
the Hirudinea , after the epiblast and hypoblast are differenr 
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t >ated, the cells of the latter give rise by division to two 
bands of cells, -which lie, one on each side of the long axis 
of the ventral face of the worm, and constitute the meso- 
blast This becomes maiked out by transverse constric- 
tion into segments, and, m each segment, gives rise to all 
the tissues which lie between the epiblast (epidermis) and 
hypoblast (epithelium of the alimentary canal) The mouth 
corresponds with the primitive involution of the Men ula , 
the anal aperture is a new formation In the Nematoidea 
and in the lower Rhabdoccelo Tui bellama, the intestinal 
canal is a simple tube or sac. But in some Twbellaria 
and T i ematoda, the alimentary canal gives off diverticula, 
which ramify through the mesoblast and even unite to- 
gether The like takes place m a great many Ccelentei ata, 
and the “ gastro vascular apparatus/' as it has been well 
termed, which is thus formed, is highly characteristic of them 
The animals just referred to, therefore, have an “ entero- 
coele” more 01 less distinct fiom the proper digestive cavity, 
but connected with it, and ramifying thiough the mesoblast. 

2 In the remaining members of the animal kingdom, the 
embryo develops a secondary mouth as a perforation of 
the body wall, the pumary aperture sometimes becoming 
the anus, and sometimes disappearing Of these Metazoa 
deuterostomata, there are some which follow the mode of 
development of the Ohgockceta and Hit udtnea very closely, 
so far as the formation and segmentation of the mesoblast 
is concerned, though the question, whether this segmented 
mesoblast arises from the epiblast or the hypoblast, has 
not been exhaustively worked out These are the Anne- 
lida polychaeta , and there is the closest resemblance in 
development between them and the lowei Arthiopoda 
( Crustacea , Aiachnida, lower Insecta), while, in the higher 
Arthropods, the piocess is complicated by the development 
of an amnion, and by some other special peculiarities 
which need not be considered m detail. In all these 
Metazoa , whatever cavities are developed in the mesoblast, 
whether a wide perivisceral cavity, 01 vascular canals, or 
both combined, they anse from the splitting or excavation 
of tho mesoblast itself, and are not prolongations of the 
alimentary cavity. Hence they may be termed Schizocaela 
But, in certain other deuterostornatous Metazoa , the meso- 
blast becomes excavated, and a “ perivisceral cavity ” and 
vessels are formed m quite another fashion 
Thus m the Choetogmtha, represented by the strange 
and apparently Anomalous Sagitta , Kowalewsky’s researches 
show, that the vitellus undergoes complete segmentation, 
and is converted into a vesicular Mot ula, on one side of 
which involution takes place, and gives nse to the primi- 
tive alimentary canal, of which the opening of involution 
becomes the permanent anus, the mouth being formed by 
perforation at the opposite end of the body. Before the 
mouth is formed, however, the primitive alimentary cavity 
throws out, on each side, a caeca! pouch, which extends as 
far forwards as its central continuation does, and grows 
backwards "behind the anus. The two sacs, thus prolonged 
posteriorly, meet, but lemain divided from one another by 
their applied walls in the median line These lateral sacs 
now become shut off fiom the median portion of the primi- 
tive alimentary cavity (which opens at its anterior end, and 
becomes the permanent alimentary canal), and are con- 
verted into shut sacs, the cavity of each of which forms 
one-half of the perivisceral cavity. The inner wall of each 
sac, applied to the, hypoblast, gives rise to the muscular 
wall of the intestine; and the outer wall, applied to the 
epiblast, becomes the muscular wall of the body, and from 
it the generative organs are evolved. The great ganglia and 
nerves are developed from the cells of the epiblast. Thus 
Sagitta is temporarily coelenterate, but the two gastrovas- 
cular sacs, each enclosing an enterocoele, become shut off 
from the alimentary canal and metamorphosed into the 


walls of the perivisceral cavity. But it is not altogether 
clear whether the cells of the enterocoele give rise only to 
the lining of the perivisceral cavity, and whether tjie 
muscles and connective tissue aie otherwise derived or not. 
Kowalewsky’s evidence, however, is m favour of the origin 
of the muscles directly fiom the cells of the mesoblastia 
diveiticula. 

In the Echinodermata, the brilliant investigations of 
Johannes Muller, confirmed m their general features by 
all subsequent observers, proved, firstly, that the ciliated 
embryonic Gasti ula (the pumitive alimentary canal of which 
is formed by involution of a vesicular blastoderm), to 
wbicb the egg of all ordinary Echinoderms gives use, 
acquires a mouth, by the foimation of an apeituie m the. 
body wall, distinct from the pumitive apeiture of the 
Gastnda, so that, in this respect, it diffeis fiom the embiya 
of all Coelenteiata , secondly, that the embryo thus pio- 
vided with mouth, stomach, intestine, and anus acquires a 
complete bilateial symmetry , thirdly, that the cilia, with 
which it is pimutively covered, are ultimately restucted 
to one or more series, some of which encircle the axis of 
the body, or a line drawn from the oial to the anal aper- 
tuies ; and fouithly, that, within this bilaterally sym- 
metrical larva or Echmopcedium, as it may be called, the 
moie or less completely radiate Echinoderin is developed 
by a process of internal modification 

Muller beheved that the first step m this process was 
the ingrowth of a diverticulum of the integument, as a 
hollow process, which became conveited into the ambulaciat 
vascular system of the Eclunoderm He did not attempt 
to explain the onginof the so-called blood-vasculai system, 
or pseudhmmal vessels, nor of the pouvisceral cavity. 

• Muller’s conclusions remained unchallenged until 18G4,, 

! when Prof Alexander Agassiz took up the question afiesb,, 

| and, m a remarkable paper on the development of the 
; genus Asteracantkion, detailed the observations which led 
' him to believe that the ambulacral vessels do not arise by 
involution of the external integument, but that they com- 
mence as two primitively symmetrical diverticula of the. 
stomach (the “ wurstformige Korper ” of Muller), one of 
which becomes connected with the exterior by an opening, 
(the dorsal pore observed by Muller, and consideied by 
him to be the origin of the ambulacral vessels), and gi\ ea 
rise to the ambulacral vessels, the ambulacral region of tho 
| body of the Echmoderm being modelled upon it, while- 
upon the other gastric sac, the antambulacral wall of thu 
starfish body_ is similarly modelled Both gasti ic sacs early 
become completely separated from the stomach of the 
Echmopcedium, and open into one another, so as to foim a 
single horseshoe-shaped sac, connected with the exterior by 
a tube which is converted into the madieporic canal . 
Agassiz does not explain the mode of formation of the 
perivisceral cavity of the starfish, and has nothing to say 
respecting the origin of the pseudlucmal vessels. 

Recently, Metschnikoff has confirmed the observations 
of Agassiz, so far as the development of the ambulacral 
system from one of the diverticula of the alimentary canal 
of the starfish larva is concerned, and he has added the 
important discovery that the perivisceral cavity of tho 
Echmoderm is the product of vriiat remains of these diver- 
ticula. Moreover, his observations on other Echmoda ma.'a 
show that essentially the same process of development of 
the pentoneal cavity occurs m Ophiw idee , Echimdce, and 
Jlolothuridce. 

The precise mode of origin of the pseudlicemal system, 
or sd-called blood-vessels, of the Echinoderms is not yet 
made out But it is known that the cavity of these vessels 
contains corpuscles similar to those which are found in 
the perivisceral cavity and in the ambulacral vessels, and 
that all three communicate. 
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Both Agassiz and Metschmkoff justly insist upon the 
correspondence m development of the lateral ga&tnc 
■diveiticula of the Echmopcedium with the gastro vascular 
•canal system of the Ctenophora , and, on the giound of 
this resemblance, the former refers the Echmoderms to the 
liadiata, retaining under that Cimenan denomination the 
Acalephce ( Coelenteratci ) and the Echinodei mata. But this 
arrangement ignores the real value of his own discovery, 
which shows that the Echmoderms have made a great and 
remarkable step, m passing fiom their primarily coelen- 
terate stage of organisation to their adult condition And it 
•further ignores the unquestionable fact, admirably brought 
out by the same excellent observers recent investigations 
into the development of Balanoglossus , that the Echmo- 
pcedium is almost identical in. structure with the young of 
animals, such as the Gephyrea and Entei opneusta, which are 
m no sense radiate, but are, eminently, bilaterally symmetri- 
cal In fact, the larva of Balanoglossus (the sole repre- 
sentative of the Enter opneusta), was originally described by 
Muller, under the name of Toi nana, as an Echmoderm 
laiva, and was subsequently more fully examined by Prof 
Alex Agassiz, who also regarded it as an unquestionable 
Echmoderm laiva, and it is only recently that it has been 
proved, paitly by Metschmkoff and paitly by Agassiz 
himself, to be the larval form of Balanoglossus In 
Balanoglossus, as m the Echmoderms, it appears that 
•saccular outgiowths of the intestine give rise to the perivis- 
ceral cavity and its walls , and, if such be the case, the 
mesoblast will be chiefly, if not wholly, represented by 
•diverticula of the alimentary canal Thus m the Chcetog- 
natha and Echnodermata, and possibly in the Entei opneusta , 
the perivisceral cavity is a poition of the alimentary cavity 
shut off from the rest, and, m contradistinction to the 
Echizocoela, m which the perivisceral cavity is produced by 
a splitting of the mesoblast, they may be said to be En- 
tei ocoela 

If we endeavour to determine the place of the three 
remaining great groups of animals, the Mollusca, the Tum- 
cata, and the Veitebrata, obstacles arise, — firstly, from a 
want of sufficiently exact knowledge respecting the Mol- 
lusca; and secondly, from the difficulty of interpreting 
•certain well-ascertained facts m the Vertebrata 

That the Mollusca, including under that name the 
j Polyzoa and Brachiopoda , as well as the highei Mollusks, 
are closely allied to the Annelida, is readily demonstrated 
The known forms of Brachiopod, Lamellibiancli, Pteropod, 
and Gasteropod larvae all have their parallels among 
Annelidan larvae The Polyzoa are closely allied with the 
Gephyrea and Rotifera , and a Mollusk may be said to be 
a few-segmented annelid with a mantle. But whether 
the perivisceral cavity is developed in the annelidan or m 
the echmoderm fashion is not yet clear. In the Polyzoa, 
the evidence is at present insufficient to justify any conclu- 
sion. In the Brachiopoda, there is some ground for think- 
ing that the perivisceral cavity is formed m the same way as 
an Sagitta and the Echinodermata ; while, m the Lamelh- 
branchiata and Odontophora, there is every reason to believe 
that the perivisceral cavity is formed by splitting of the 
mesoblast, or that they are schizocoelous. 

In the lowest Tumcata, represented by Appendicularia, 
the recent investigations of Pol have shown, that, m 
the adult, the body proper is formed almost exclusively 
by an ectoderm and endoderm, which proceed directly 
from the epiblast and hypoblast of the embiyo. It is 
only in the caudal appendage that a distinct mesoblast 
is represented by the notochord and the muscles. The 
blood channels correspond with the blastocoele, and the 
“house” m which these singular animals shelter themselves 
is a cuticular secretion, representing the cellulose coat of 
the higher ascidians. The Appendtcularice have no atrium, 
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or at most only rudiments of it, hence the branchial cleft3 
open directly on the haemal aspect of the body, which 
corresponds with the ventral face of a vertebrate a ni mal. 
In all other Tumcata, an atrial cavity is formed by involu- 
tion of the ectoderm, which thus gives rise to a cavity on 
each side of the branchial sac, into which the branchial 
clefts of the adult open , and a thick cellulose cuticula , 
into which cells from the ectoderm usually wander, invests 
the extenor of the body The “atrial tunic,” or mvagi- 
nated layer of the ectoderm, is i effected, as a visceral layer, 
over moic or less of the outer surface of the alimentary 
canal, and, as a parietal layer, over more or less of the inner 
surface of the body wall , and the space between the two 
(the blastocoele) becomes conveited into the blood passages 
Thus, such an ascidian resembles a vertebrated animal, not 
only m the manner m which its nervous centre is deve- 
loped, but m the fact that it possesses an atrial cavity, 
which singularly resembles the pleuropentoneal chamber 
of a veitebrate. For this cavity is bounded externally by 
the atrial tunic and the integument, which correspond with 
the somatopleural layer of the mesoblast and the epiblast 
of a veitebrate embryo , and it is bounded, internally, by 
the atnal tunic and the epithelium of the alimentary canal, 
which, to the same extent, correspond with the splanch- 
nopleure and the hypoblast The primitively double atrial 
aperture has its parallel m the peritoneal openings which 
persist m many Vei tebrata 

Thus the ascidian has no “ perivisceral cavity” formed by 
splitting of the mesoblast, nor has it any “ peuvisceral 
cavity” formed by diverticula fiom the alimentary canal. 
It is neither enterocoelous nor schizoccelous, but what, at 
fiist sight, resembles a penvisceial cavity is formed within 
the body by involution, and the ascidian may therefore be 
said to be epicoelotis If the alate piolongations of the 
body which lie at the sides of the bianchial apertures, in 
Balanoglossus , were to enlarge and unite round the anus so 
as to leave hut a relatively small opening between their 
edges, the cavity so formed would answer to the atnal 
chamber of an ascidian. 

In the higher Vertebrata, the pleuroperitoneal 1 cavity 
appears to be fonned by the splitting of the mesoblast into 
two layers, a splanchnopleure and a somatopleure, and, there- 
fore, seems at first to correspond with the perivisceral cavity 
of the Annelids and Arthropods. But what is now known 
of the structure and development of the lowest and most 
embryonic of known Veitebrata, Amphioxus, throws very 
great doubt upon this interpretation of the facts. One of 
the most singular of the many peculiarities of Amphioxus is 
the fact that the branchial clefts open, not on the exterior of 
the body, as in all other Vertebrata, but into a chamber with 
a single external aperture, which, on the one hand, curiously 
resembles the atnum of an ascidian ; while, on the other, 
it is undoubtedly homologous with the pleuroperitoneal 
cavity of the higher Vertebrata. Now Kowalewsky’s. 
investigations have shown, that, at first, the branchial 
apertures of the embryo Amphioxus open upon the exterior 
of the body, but that, after a time, a process of the wall of 
the body, on the dorsal side of the branchial apertures, 
grows down over them, and, uniting with its fellow m the 
median ventral line of the body at all points, except at the 
abdominal pore, gives rise to the outer wall of the pleuro- 
peutoneal cavity. Thus the lining of that cavity, like 
the atrial tunic of the ascidian, is a derivative of the 
epiblast, and Amphioxus is epicoelous As it can hardly ba 
doubted that the somatopleure of Amphioxus is the homo- 
logue of the somatopleure m the higher Vertebrata, it becomes 


1 It must be recollected that the pericardium Is also originally a part 
of this cavity, and that in some fishes, eg , the Rays, it never becomes 
completely shut off from it. 
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highly probable that the apparent splitting of the meso- 
blast in the latter, after all, represents the mode of develop- 
ment of the pleuropeutoneal cavity which obtains m the 
former, and, thus, that the Vertebi'ata are not scLizocoelous, 
but epicoelous Whether this suggestion will turn out to 
be well based or not, must be decided by the emhiyologi- 
cal nr, estimations specially directed to this point but that 
theie should be any essential diflerence between Amphioxus 
and other Veitebiata, m the manner in w Inch the pleuro- 
peritoneal cavity is formed, is highly improbable. 

The distance between Amphioxus and other vertebrate 
animals, which has hitherto been generally supposed to exist, 
has been gi eatly diminished by recent ni\ estigations So far 
from being devoid of a brain and of a skull, the legions 
of the ceiebro-spmal axis and of the neural canal, which 
answer to those organs in the higher Vertehata, are, m 
propoition, extiemely long m Amphioxus, as they are in all 
vertebrate embiyos. But, m Amphioxus, the head retains 
thi oughout life a segmentation comparable to that of the 
rest of the body, while, in the higher Vertch ata, almost all 
traces of these distinct segments are veiy early lost 
Moreover, in Amphioxus , the renal apparatus, so far from 
b'emg absent, is represented by a comparatively large 
structure, and nothing is wanted to equip it with all the 
organs found m a young Maisipobranch, but auditory 
sacs, which, however, it must be remembered, make their 
appearance late m the Lamprey. 'With all this, the gap be- 
tween Amphioxus md the Marsipobranchn is undoubtedly 
more considerable than that between the Marsipobj anchu 
and other fishes, and it may repiesent a primary division 
of the class Pisces,— which, from the segmentation of the 
skull, may he termed the Pntomocrania , — as opposed to 
the rest, in which the primary segmentation of the skull 
is almost completely effaced, and winch may theiefore be 
designated Ilolocrania. 

It has been stated above that the great majority of the 
Metazoa pass thiough the Gastrula condition, and belong 
to the division of the Gasticece. In some members of this 


division, however, the alimentary canal may be rudimentary, 
as in sundry male Eotifera and m the Gorchacei among the 
Nematoidea, and yet these are so closely allied to other 
forms possessing fully developed digestive canals, that it 
is leasonable to regard their rudimentary alimentary appa- 
ratus as absorbed In two groups, however, the C estoidea 
and the Acanthocephala, there is no trace of an alimentary 
canal eithei m the embryo or in the adult. 

From the point of view of phylogeny, this fact may be 
mterpieted m two ways Either the alimentary canal 
which once existed has aboited, and the C estoidea and 
Acanthocephala are modified Scolecimoipha, or these para- 
sites have not descended from Gastrcece, but have passed 
into then present condition directly from a Moiula - like 
form of Metazoan. In the latter case they will form a 
division of Agastrcece, apart from the other Metazoa 

The subjoined synopsis indicates the general relations of 
the different groups of the Animal kingdom, m accoi dance 
with the views which have been put forward in the pre- 
ceding pages 

Those who are familiar -with the existing condition of 
our knowledge of animal morphology, will he aware that 
any such scheme must needs, at present, be tentative and 
subject to extensive revision, m correspondence with the 
advance of knowledge Nor will they regard it as any 
objection to the scheme of classification proposed, that the 
divisions sketched out maybe incapable of sharp definition 
— the constant tendency of modem investigations being to 
break through all boundanes of groups, and to fill up the 
gaps between them by the discovery of transitional forms. 
In the place of assemblages of distinctly definable groups, 
which it has hitheito been the object of the Taxonomist 
to define and co-oidmate m precise logical categories, we 
are gradually learning to substitute series, m which all the 
modifications by which a fundamental form passes from 
lower to higher degrees of organic complication, are summed 
up. (t. h. H ) 
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ANIME, a resinous exudation from the com bay il tiee, 
which grows m the West Indies and m South America 
When imported m the natural state it is infested with vast 
numbers of insects, and hence the name It is of a pale 
brown colour, transparent, brittle, and m consequence of 
its agreeable odour is much used for fumigation and in 
peifumery Its specific gravity varies fiom 1 028 to 1 054 
It melts readily over the fire, and softens even with the 
heat of the mouth, but is insoluble m water It is dissolved 
by alcohol, but not completely, unless the spmt be boiling 
It is allied to copal m its nature and appeaiance, and is 
much used by varnish-makers. 

ANIMISM, a term formerly employed m Biology to 
denote the theory of which Stahl is the chief expositor, 
the theory of the soul ( anima ) as the vital principle, cause 
of the normal phenomena of life, or of the abnormal 
phenomena of disease. It is now cunent m the wider 
anthropological sense given to it by Dr E B. Tylor 
{Primitive Gultwe, chapters xi-xvn), as including the 
general docti me of souls and other spiritual beings This 
application is not only appropriate, but is even rendeied 
indispensable by the absence of any othei suitable word, 
for spu ituahsm, though occasionally used m a geneial 
sense, has become associated with a paiticular modern 
development of animistic doctrine , anthropomorphism, if 
less objectionable, is also to some degree inadequate , while 
the term theology cannot be extended to include the lower 
forms of the doctrine of spiritual beings, and indeed many 
of its higher developments, except by an ill-considered 
departure from ordinary usage, which raises m many 
minds a prejudice against the most reliable results of 
anthropological inquiry 

An animistic philosophy, explaining the more strange or 
striking phenomena of nature by the hypothesis of spiritual 
agency, is universally prevalent among savage races, and 
unless the wide-spread animistic beliefs of savages aie to 
be regarded as but degenerate or conupted relics of those 
possessed by more cultured peoples, — a theory which can 
scarcely be held to account for the essential and native 
appropriateness of animism as it flounshes among races of 
low culture, and its less appropnate and apparently deriva- 
tive character as it survives m higher civilisations, — there 
seems-tenable ground for the inference, that an animistic 
philosophy must have been that which was earliest de- 
veloped among the prehistoric societies of mankind In 
accordance with this view, animism may be described as 
the distinctive philosophy of primitive culture. It is 
manifestly the outcome and development of that eailiest 
analogical reasoning, which concludes external objects to 
be animated with a life essentially similar to our own , it 
is the expression and application of our first genexal theory 
of natural causes, — a theory rude and inadequate, yet 
marvellously self-consistent and serviceable : and its history 
appears primarily to be that of a dominant and peivading 
philosophy, applied to explain all the phenomena of nature 
and life, save only those ordmaiy sequences which the un- 
civilised man regards as needmg no explanation, aftei wards, 
in the progress of culture, that of a system of thought 
always more or less modified and restricted by the inciease of 
positive knowledge, and surviving only mgieatly refined or 
greatly enfeebled forms, or only reviving at intervals of time 

Of the origin of animism perhaps no perfect account has 
yet been given. It can hardly he said to be obvious why, 
in uncultured races or individuals, there should arise that 
invariable tendency to represent natural forces as conscious 
and anthropomorphic. There is reason to believe, how- 
ever, that the type of all the forms in which the tendency 
manifests itself, is to be discoveied in the conception of 
the human soul. Evidently the notion of an animating, 
separable, and surviving soul commends itself as the ready 
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explanation of many familiar phenomena, and the appro- 
priate mstiument of a philosophy which ascnbes animation 
to nature at laige , so that thus, according to the account 
given by Dr Tylor, primitive animism may be consideied 
to have ansen simply from the evidence of men’s senses, 
interpreted by the crude and childlike science of the pre- 
historic world Fiom the sight of life and death it was, 
he conceives, naturally inferred that every man has a life, 
or vital principle, the departure of which from his body 
causes death, — this idea being confirmed by apparent 
temporary depaitures, such as swoons and sleep. Fiom 
the appearance of men seen m dreams and visions, it was 
not less cogently aigued that every man has also a phantom 
likeness of his body, separable from it so as to appear to 
others at any distance, and continuing to exist and appear 
after the bodily death of its proper aw ner Accordingly, 
the definition of the soul m primitive religion would, as 
m the lower existing religions it actually does, combine 
these leading qualities m the conception of an “appantional 
soul,” which is a thm, unsubstantial human image, the 
cause of life and thought m the individual it animates, 
capable of quitting his body for a time or altogether, and 
so leaving him insensible or dead, and when thus absent 
from the body appearing to other persons asleep or awake. 
From this conception, then, animism may reasonably be 
supposed to have had its origin, especially as other 
animistic doctimes exhibit such a distinct affinity and 
relationship to this of the appaiitional soul, as almost 
amounts to a proof of direct derivation from it. The 
hypothesis being correct, it would, for instance, follow that 
the lower animals ought to be consideied as having souls 
similar to human souls, inasmuch as they have life, and 
their phantoms aie likewise seen Moreover, though inert 
objects, such as clothes or weapons, have not life, yet their 
phantoms appear to men in dreams, and thus they must be 
considered as having something of the nature of souls, 
separable from their grosser part, and surviving its de- 
struction Now, in fact, both these ideas are recognised 
m the religions of the lower races They come into special 
prominence m the savage and barbaric rite of sacrifice for 
the dead, where not only are wives and slaves slain to do 
service to their master’s soul in the world of spmts, hut 
horses -and cattle aie slaughtered to be spiritually trans- 
mitted thither, and clothes, ornaments, and other articles 
are destroyed, that he may wear and use the “object-souls” 
thus sent to him. The savage doctrine of a future state, 
presently to be referred to, also stukmgly corroborates the 
theory of '•■he phantom soul as the oiigm and eentie of 
animistic thought. 

There remains, however, the difficulty of understanding 
by what process this rudimentary doctrine of the soul has 
grown into the great system of developed animism: a 
system nf thought so comprehensive as to hold all nature 
m a web of vital action and spontaneity; so multiform as 
to invent some new spirit-race for almost every fresh order 
of phenomena ; so coherent as to create a perfect plexus of 
ideas that mutually support and interpiet one another ; 
finally, so persistent, that even its more extravagant 
developments can survive for ages in defiance of accurate 
knowledge. It is difficult to realise how exceedingly slow 
and gradual must have been that growth of positive science 
and its methods of verification, which has allowed a fanciful 
and little regulated philosophy to take root so firmly and 
cast its branches so far. Yet only by a great and con- 
nected development does it seem possible that animism 
could he so matured and extended Regarding many, at 
least, of the vaiied forms of animistic belief, there is already 
sufficient evidence to make it probable that they have arisen 
'by one continuous process of evolution, extending through 
the lower to the higher civilisation. 
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Tbs evidence of continuity of development Dr Tylor 
represents as paitly historical, and paitly turning upon the 
principle of survival m culture Thus, as among savage 
tribes, the soul is actually identified with the shadow or 
the breath, the use of such words as ov«d, rrvev^a, nmha, 
ammo-, shade , and spuit, may be held to show the deriva- 
tion of the civilised conception of the soul from the same 
primitive and savage idea The primitive conception of 
the soul as consisting of a thin, vaporous, material sub- 
stance, held its place in ancient philosophy and theology, 
being supported by such writers as Epicuius and Ongen, 
and was only gradually superseded by the more modern 
belief of the soul’s immateriality. The elves, fairies, 
goblins, &c , so well known in modern folk-lore, correspond 
to the nature-spirits and demons of the savage religions 
In these cases there has been survival with considerable 
change , on the other hand, the continuity of animistic 
thought is likewise indicated by many instances in winch 
an idea survives with little or no modification Such 
instances are to be found in many old customs, and 
especially among peasants, whose notions of the spiritual 
world are often almost savage Thus the ancient funeral 
sacrifice of the warrior’s horse for him to ride into the other 
world, which was for the last time m Europe actually and 
officially done at Txeves in 1781, is still kept up m form 
by leading the dead soldier’s horse to lus grave The piece 
of money is still put in the hand of the corpse at an Iiish 
wake 3 and m most countries of Europe may still be seen 
the pathetic custom of setting out offerings of food for the 
spirits of the depaited. Sacrifices to the deities of wells 
and rivers, trees and rocks, have continued almost un- 
changed m the xudest districts of such countries as Russia 
As a historical example, the primitive theory of convulsions, 
delirium, madness, &c , being caused by demoniacal 
possession lasted on among educated people through the 
Middle Ages, and has only been fairly suppressed by the 
modem medical schools 

Proceeding on the inference of continuous development, 
the same writer has attempted a classification of animistic 
doctrines as they appear m the religious philosophy of the 
lower and higher culture The doctrine of souls, as dis- 
tinguished from that of other spiritual beings, is first 
considered It is found possible to trace the conception of 
the human appantional soul m various beliefs concerning 
ghosts, wraiths, doubles, (fee , which survive among civilised, 
societies long after the soul has ceased to be conceived as 
material 01 ethereal. The notion of animal-souls, largely 
prevalent among savage tribes, still faintly survives in our 
own countiy The doctrine of plant-souls seems long to 
have formed an important element m the religious philo- 
sophies of India, and even the doctrine of object-souls, 
which exercises unlimited dominion m savage religions, can 
still be traced as influencing some of the actions, though 
not, perhaps, the explicit opinions, of civilised men 
Closely allied, like these doctrines, to the primitive notion 
of the appantional soul, is the belief m the 30ul’s existence 
after death, which appears either as a doctrine of transmi- 
gration, describing the re-birth of souls in successive bodies, 
or in its more general and more important form as the 
doctrine of a future life The latter, as commonly held 
by savage races, supposes the phantom souls of the departed 
either to remain here as hovenng ghosts, or to be 
transported to some distant region, there to continue a life 
more or less similar to the present, but with little or no 
trace of moral retribution . m more advanced civilisations, 
however, this doctune exercises the most powerful moral 
influence, by distinguishing the heaven of the good from 
the hell of the wiekecl The primary doctrine of souls is 
next described as leading to the development of the doctrine 
of other spiritual beings, from the lowest ranks of demons 


and elves, up to the highest deities of the Pantheon The 
life and action of the body being ascribed to a soul, all 
other phenomena of the umveise were m like manner 
ascribed to soul-like beings or spmts, which are thus, m 
fact, personified causes So disease among the lower races 
is accounted fpr by possession by demons, who are often 
themselves human souls, and who enter the bodies of their 
victims, causing all kinds of illness, and especially those 
phenomena of convulsion and delirium m which the patient 
seems actually animated by a spirit not his own Other 
events and accidents of life are m the same way accounted 
for among savages as the acts of the demons, good or evil, 
whom they believe to pervade the universe , and as these 
beings are, more often than not, conceived to be souls of 
deceased men, the consequent worship of divine Manes is 
the principal religion of the lower state of civilisation 
The doctrine of object-souls, expanding into the geneial 
doctrine of spirits conveying influence through matenal 
objects, becomes the origin of Fetichism and idolatry 
Spmtual bemgs, under a thousand names, are multiplied 
upon the earth , not only those guardian spirits and hurtful 
demons directly influencing the lives of men, but others, 
far more numerous, with vaned functions to discharge m 
the economy of the external world. To the lower races all 
nature being animated nature, every brook and well, every 
rock and glade, is peopled by nature-spiuts , while Heaven 
and Eaith, Sun and Moon, Ram and Wind and Thunder, aie 
either themselves adoied, or personified m the character of 
mighty nature-gods, such as Zeus, Apollo, or Poseidon, — 
spmtual bemgs who are, as it were, the great animating 
souls of their special phenomena Among the lower laces, 
also, there appears m a rudimentary form that antagonism 
between a good and evil deity, which forms the fundamen- 
tal idea of Zoroastrism and Mamchceism Lastly, the 
conception of a Supreme Deity appeals at a very early stage 
of civilisation, whether one of the great nature-deities, 
such as Heaven or Sun, is raised to this royal pie-eminence, 
or whether a being of the nature of a soul of the world, 
like the Great Spmt of the North American Indians, is 
venerated as Creator and Lord of the universe. Then, by 
a natural evolution, Monotheism is established 

Such, briefly sketched, is Dr Tylor’s account of the de- 
velopment of animism, considered as the mam principle 
of the philosophy of religion, throughout the various grades 
of civilisation Whether, having shown many popular 
superstitions to be undoubted survivals from an ancient 
state of belief, he has been equally successful m proving a 
like derivation for doctrines recognised by modern icligion, 
will be questioned by many who perceive the bearing of his 
conclusions upon the actual validity of theological tenets. 
It is proper to point out that he has noted one great distinc- 
tion between the lower and higher animism, which consists 
m the absence of any distinctly ethical element m the 
spiritual philosophy of the less cultured races Only at 
a comparatively late stage of their development do the 
moral feelings become associated with animistic beliefs. 

The final decay of many forms of animistic belief, much 
more readily than the process of their development, admits 
of being traced with the aid of historical evidence Indeed, 
the history of each of the sciences is a recoid of the pio- 
gressive substitution of matter for spirit and law for 
spontaneity ; and we can still witness the process of decay 
in various stages ; for while certain sciences — like 
astronomy, since the time when Kepler imagined minds in 
the planets — have wholly exterminated the animism within 
their borders, there are others that have scarcely yet 
advanced so far — biology, for example, which is still 
familiar with “vital force” and final causes. Nor is the 
process commonly a rapid one : in many cases, as a world 
of illustration has been adduced to prove, a declining 
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spiritual conception may persist for a length of time, refined 
and modified into a “principle” or “’essence,” whose action, 
though still automatic like a spirit’s, is also regular like 
that of a natural law. Among all civilised races, however, 
animism has long ceased to be known as the universal 
philosophy or explanation of nature, and its "remaining 
manifestations are m great measure reduced to a secondary 
or rudimentary form Thus animism survives m the 
imperfect theories of childhood , it survives also, as we 
have seen, m the superstitions of the uneducated , and as, 
in primitive societies, language and imagination fostered 
the development of spiritual myth, so animism, embodied 
m metaphor, remains in later civilisations as an important 
element, if not m truth the veTy substance of imaginative 
literature 

The process by which animism comes to be superseded 
by positive science is therefore familiar, both m its history 
and results Regarding its real nature, however, the 
greatest difference of opinion exists, and there is raised 
one of the most interesting questions connected with 
animism — the question of its relation to metaphysics 
According to the well-known doctrine of Comte, which, 
having since his time been expounded and illustrated by 
several of his followers, would now appear to be accepted 
by many even of those who do not profess themselves 
Positivists, animism passes into positive science through 
metaphysics In suppoit of this view there is pointed 
out, what has just been explained, that as knowledge 
progresses, anthropomorphic and animistic conceptions 
rarefy and sublimate into so-called essences or principles, 
with which conceptions metaphysical discussions are shown 
to be largely conversant Systems of ontology betray their 
history by a hundred clinging vestiges of animism ; and all 
the favourite ideas of the dialectician are to be traced in 
the symbolism of savage religions The Platonic ideas, to 
take but a single instance, are closely represented by the 
species-deities of the North American Indians ; while, 
even m the writings of the master himself, how animistic 
and mythical is the character they maintain. It is, 
therefore, concluded that metaphysics is little more than 
decaying animism, and that a laige proportion of animistic 
theory, before being superseded by positive science, passes 
through the “metaphysical” stage From this view of the 
nature of his science, and its relation to animism, the 
metaphysician, however, dissents. While admitting that 
degenerate “ metaphysical” conceptions do exist, and that 
psychology and ontology, more perhaps than other sciences, 
are confused and retarded by their influence, he refuses to 
recognise these conceptions as metaphysical m any special 
or indeed admissible sense. The facts by which the 
Positivist seeks to prove that animism, as one inadequate 
explanation of nature, grows mto metaphysics, another 
system of explanation almost equally unsatisfactory, the 
metaphysician rather regards as proving that metaphysics, 
a legitimate science, grows out of primitive animism by 
precisely the same process as other sciences The discovery 
m savage or other religions, of dialectical ideas mythically 
expressed and explained, only confirms him in the belief 
that there does exist a class of phenomena which it is the 
business of the science of metaphysics to investigate, since 
even mythical explanations are seldom formed, unless in 
the presence of some real problem calling for solution ; and 
he contends that in this way the subject matter of 
metaphysical science, though long overgrown and encrusted 
with animistic conceptions, does gradually shine through 
and assert itself in the light of positive knowledge. If 
these arguments then be allowed, metaphysics is no 
decaying animism, but rather a science in the act of 
struggling free from animism ; and animism itself, though 
often passing in its decay through a phase misnamed 
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metaphysical, is quite impropeily represented as under- 
going any transformation mto metaphysics 

Reviewing the conclusions countenanced by what evi- 
dence we possess touching the nature and history of the 
doctrine of spiritual beings, we find that while it is pos- 
sible, and even necessary, to regard animism as a system 
of primitive philosophy extending through various forma 
mto the higher civilisations, yet this view being for the 
most part unsuppoited by direct historical evidence, and 
depending largely on the inference of a close analogy 
between primitive and savage thought, is in great measure 
confessedly theoretical, leaving much room for dispute, both 
as to the extent to -which animistic beliefs have been 
transmitted and modified by a regular, continuous, and 
uninterrupted process, and as to the conditions winch, in 
special instances, have led to their formation and develop- 
ment, or disappearance and decay. A theory that repre- 
sents, not only the extravagances of mythology and super- 
stition, but indeed all that we call spiritual, nay, all that 
we name divine, as but the fruit of a natural anthropo- 
morphic tendency, much more appropnate to savage than 
to civilised life, is, it is manifest, m thorough inconsistency 
with many widely accepted doctrines of philosophy and 
theology Regarding the importance of the inquiry them 
is, however, no dispute Spintual philosophy has influenced 
every province of human thought , and the history of 
animism, once clearly traced, would record the develop- 
ment, not of religion only, but of philosophy, science, and 
literature. (a. o. l ) 

ANIMUCCIA, Giovanni, musical composer, was born 
at Florence in the last years of the 15th century At the 
request of St Filippo Neri he composed a number of Laudi , 
or hymns of praise, to he sung after sermon, which are 
noteworthy as furnishing the rudimentary form out of 
which the Oratorio was developed. In 1555 he was ap- 
pointed “ maestro di capello ” at St Peter’s, an office which 
he held until his death m 1571. He was succeeded by 
the more celebrated Palestrina, who had been his friend 
and probably his pupil. It is impossible to say to what 
stage Ammuccia brought the oratorio form, as no specimens 
of his laudi are now extant The manuscript of many of 
his other compositions is still preserved in the Vatican 
Library His chief published Vorks were Madrigali e 
Motetti a quattro e cinque voci (Ven 1548) and II prime 
Libro di Messe (Rom 1567) From the latter Padre Mar- 
tini has taken two specimens for his Saqgio di Contrapunto. 
Paolo Ammuccia, a brother of Giovanni, was also celebrated 
as a composer 

ANIO. or Anien, the modern Teverone, a river of 
Italy which rises m the Apennines, and, flowing first N.W. 
and then S W., joins the Tiber a little above Pome It forms 
a beautiful cascade at Tivoli. The Amo supplied Rome 
with water by two aqueducts, the Amo Vetus, constructed 
about 270 bc, and the Amo Novus, completed, 48 A.D., 
by Claudius. The Digentia of Horace is one of its tri- 
butaries See Aqueduct and Tivoli 

ANISE, Pimpinella, Anisum, is an umbelliferous plant 
found in Egypt and the Levant, and cultivated on the 
Contment of Europe. It is used medicinally as an agree- 
able aromatic The officinal part of the plant is the fruit, 
which consists of two muted carpels, called a cremocarp. 
It is known by the name of amseed, and has a strong 
aromatic taste and a powerful odour. By distillation the 
fruit yields a volatile, oily matter known as oil of anise It 
is used as a carminative, and is also employed in. the 
manufacture of liqueurs. The anise of the Bible (Matt 
xxm. 23) is Anethum graveolens, or dill (see fig), a 
native of the south of Europe and of Egypt, and also 
found near Astracan, at Buenos Ayres, and at the Capa 
of Good Hope. The name Dill is derived from an old 
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Norse word meaning to soothe, referring to its carminative 
qualities in allaying pain. It is one of tlie garden plants 
of which the Phar- 
isees were wont to 
pay tithes. It is 
used in pickles and 
soups. The star- 
anise of liqueur- 
makers is the pro- 
duce of a totally 
different plant, 

IlLici'um anisatum, 
belonging to the 
N atural Order Mag- 
noliacese, sub-order 
Wintered. It re- 
ceives its name from its flavour, and from its fruit spread- 
ing out like a star. 

ANJ Alt, a fortified town of Hindustan, and the capital 
of a district of the same name in the native state of Cutch, 
lies in 23° 6' N. lat., 70° 3' E. long. The country is. dry 
and sandy, and entirely depends on well irrigation for its 
water supply. The town is situated nearly 10 miles from 
the Gulf of Cutch. It suffered severely from an earth- 
quake in 1 81 9, which destroyed a large number of houses, 
and occasioned the loss of several lives. In 1820 the 
population was estimated at 10,000. The town and district 
of Anjar were both ceded to the British in 1816, but in 
1822 they were again transferred to the Cutch Government 
in consideration of an annual money payment. Subse- 
quently it was discovered that this obligation pressed 
heavily upon the resources of the native state, and in 1832 
the pecuniary equivalent for Anj&r, both prospectively and 
inclusive of the arrears which had accrued to that date, 
were wholly remitted by the British Government. 

ANJENGO, once a British factory and fortress, now a 
small sea-port town of India, in Travancore, nearly encircled 
by a deep and broad river, at the mouth of which it is 
situated. It lies in 8° 40' N. lat., 76° 49' E. long. The 
fort was built by the English in 1684, and retained till 
1813, when the factory was abolished on account of the 
useless expense attending it. Anjengo is infested with 
snakes, scorpions, and .centipedes, those animals finding 
shelter in the matted leaves of the cocoa-tree with which 
the houses are mostly thatched. Anjengo is celebrated for 
the best coir cables on the Malabar coast, manufactured 
from the fibre of the Laccadive cocoa-nut» It also exports 
pepper, cotton cloths, and drugs. 

ANJEB, a sea-port town of the Dutch East Indian island 
of Java, situated on the Strait of Sunda, 18 miles W. of 
Batavia. It is protected by a fort, and besides carrying 
on a considerable trade in Eastern curiosities, supplies 
passing vessels with fresh water and provisions. The 
population is considerable, but its amount is not known. 

ANJOU, one of the thirty-six ancient provinces of 
France, approximately equivalent to the modern depart- 
ment of Maine and Loire. It was bounded on the N. by 
Maine, which separated it from Normandy; E. by Touraine; 
S. by Poitou; and W. by Brittany. It was, as Mr 
Freeman has remarked, altogether lacking in geographical 
individuality, and owed its somewhat prominent position 
in history to the character and fortunes of its counts and 
dukes. By the ancient chronicler of Anjou the origin of 
the countship is referred to a certain Tertullus, who owed 
his elevation from an humble rank to Charles the Bald; 
but the first person history lays hold of is Ingelgar, who 
lived about 870, and obtained possession of that portion of 
the subsequent province which lies between the Maine and 
the Mayenne. He was followed in succession by Fulk the 
,Ked (888); Fulk the Good (938), author of the proverb 
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that an unlettered king is a crowned ass; Geoffrey 
Grisegonelle, or Grey-Tunic (958); Fulk Nerra, or the 
. Black, famous as a warrior, and on account of his pilgrim- 
ages, by way of penance, to the Holy Sepulchre; Geoffrey 
Martel, a vigorous but unsuccessful opponent of William 
the Conqueror; his nephews, Geoffrey the Bearded and 
Fulk Bechin, from the latter of whom we have an 
interesting historical fragment, giving an account of his 
ancestors and defending his own conduct (D’Aclidry, 
Spicilegium, folio edition, vol. iii. ) ; Fulk Nerra II.; and 
Geoffrey Plautagenet, who united Anjou and Maine, and 
— by his marriage with Matilda of England — Normandy also 
into one dominion. 'When his son became (1154) ldng 
of England, as Henry II., these various provinces passed 
into the power of the English crown, but were forfeited 
by King John (1204) to Philip Augustus of France, 
.Henry III. demanded restitution, but did little in support 
of his demand ; and Anjou soon passed into the hands of 
Philip, son of Louis VIII., and from him to Charles, the 
brother of Louis, who by his exploits in Italy made the 
name of Charles of Anjou famous, and established the house 
of Anjou on the throne of Naples (1266-1285). His sou, 
Charles II., king of Naples, nicknamed il Zoppo , or the 
Lame, gave the investiture of Anjou and Maine to his son- 
in-law, Charles of Yalois, younger son of Philip the Bold ; 
and from 1290 the counts gf Valois took the title of. dukes 
of Anjou and counts of Maine. In 1328 the son of Charles 
of Yalois became king of France, as Philip VI., and united 
the duchy of- Anjou to the crown. King John in 1356 
bestowed it on his son Louis. The Anjou line ended in 
the unfortunate Bend (noticed below), who was deprived of 
his duchy by Louis XI. of France, or, more strictly, in his 
brother Charles, who died in 1481. Meanwhile old Bend’s 
daughter Margaret, who was made of sterner stuff than 
her father, was battling with more than a woman’s valour 
for the rights of her son in England. From this time 
onward the title of duke of Anjou has been borne, without 
implying any territorial sovereignty, by Charles VIII. of 
France, by each of the four sons of Plenry II., by the 
second son of Henry IV., by the two sons of Louis XIV., 
by his grandson (Philip V. of Spain), and by his great- 
grandson (Louis XV.) Charles, a nephew of Charles of 
Naples, obtained the throne of Hungary in 1308, and was 
succeeded by his son Louis the Great, who also became 
king of Poland ; but the same fatality of failure in the 
male line also befell this branch of the house of Anjou. 
(See Freeman’s Norman Conquest , vol. ii, p. 267 ; D’Achdry, 
Sjricilegium, vol. iii.) 

ANJOU, KenA Duke of, was the second son of Duke 
Louis IL, and succeeded his brother Duke Louis III. lie 
was born at Angers in 1408, and brought up by his uncle, 
Louis of Bar, who, in 1419, contracted a marriage between 
Mm and Isabella, heiress of Lorraine, and, in 1430, left 
Mm in possession of his duchy. On the death of Charles 
of Lorraine*in 1431, Bend was acknowledged as his succes- 
sor, but he had soon to defend himself against the claims 
of the count of Vandeinont, who was supported by Philip 
of Burgundy. The battle of Bouligneville decided in favour 
of the count, and Bend was taken prisoner to Dijon by 
Philip. In 1432, however, he was conditionally released, 
and in the following year was confirmed in the duchy of 
Lorraine by the Emperor Sigismund. In 1435, while again, 
according to the conditions of his release, in the custody 
of Philip, he became, by the death of his brother, duke 
of Anjou and count of Maine, and a little later, received 
the offer of the inheritance of the queen of Naples. His 
endeavours to enforce his claims on the Neapolitan kingdom 
were ultimately futile, and he quitted Italy in 1 442. Three 
years afterwards he married his daughter Margaret to 
Henry VI. of England, and thus increased the influence, 
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though baldly the prosperity of his house On the death 
of his wife m 1453, he bestowed the duchy of Lorraine on 
John of Calabna, his only surviving son He himself retned 
to Piovence, w here henceforth, with but occasional inter- 
ruption, he led a simple quiet life, amusing himself with 
the writing of verses and the painting of niniiatuies, the 
cultivation of flowers, and the keeping of wild animals Thus 
occupied, he exhibited a philosophical submission to the 
changes brought about by the aitful schemes of his less 
] iacific neighbours, until he was at last i educed to an ignoble 
dependency Oil the good-will and pleasure of Louis of 
Fiance, without the liberty of even bequeathing his posses- 
sions to any one but the king He died at Aix in 1480, 
followed by the regret of his subjects, who afterwaids held 
him in remembrance as “ The Good King Bene ” 

ANKARSTROM, Johan Jakob, the assassin of Gus- 
tavus III., king of Sweden, was descended fiom an hon- 
ourable family, and was born in 1759. After having been 
for some time at couit as a page, he entered the army, but 
left after a few years with the honorary rank of captain 
He is said to have been concerned in some treasonable pro- 
jects, and to have been pardoned by the king, but the 
story has not sufficient authority The Swedish nobles 
were about this time violently opposed to the king, who, 
by the aid of the other oiders of the state, had wrested 
their power from them, and was now ruling despotically. 
This dislike was increased by the coup d’etat of 1789, 
and by the king’s known desne to interfere m favour of 
Louis XVIII of Fiance Ankarstrom, a man of strong 
passions and violent temper, resolved upon the assassina- 
tion of Gustavus, and communicated his intention to the 
disaffected nobles, and among others, to Counts Horn and 
Hibbmg, who would willingly have undertaken the deed 
themselves. After some ineffectual attempts to seize the 
king’s person, a favouiable opportunity offered itself. A 
masked ball was held at Stockholm on the 10th March 
1792, which the king attended, though he had been 
warned against doing so by an anonymous letter. By a 
preconcerted signal, Count Horn indicated his victim to 
Ankarstrom, who fiied and inflicted a moital wound. The 
murderer was identified by the discharged pistol, thrown 
down m the ball-room, and was arrested He did not 
attempt to deny his cumc, but declared that he had no 
accomplices After a long tiial he was condemned, was 
publicly beaten on three successive days, had his right 
hand cut off, and was finally beheaded and quartered 
He endured his sufferings with the greatest foititude, and 
seemed to rejoice m having nd his country of a tyrant. His 
principal accomplices were imprisoned for life. 

ANKLAM, or Anclam, a town of Prussia, in the province 
of Pomeiama, situated on the Peene, 6 miles from its mouth 
m the Kleme Haff, and 47 N W. of Stettin, with which it 
is connected by railway The foitifications of Anklam 
were dismantled in 1762, and have not since been restored, 
although the old walls are still standing; fonneily, how- 
ever, it was a town of considerable military rmpoitancc, 
winch suffered severely during the Thirty Years’ and the 
Seven Years’ Wars; and this fact, together with the 
repeated ravages of fire and of the plague, has made its 
history more eventful than is usually the case with towns 
of the same size. It does not possess any remarkable 
buildings, although it contains several, private as well as 
public, that aie of a quaint and picturesque style of archi- 
tecture. The Peene Is navigable up to the town, which 
has a consideiable trade in its own manufactures, as well as 
m the produce of the surrounding country, while some ship- 
building is earned on In wharves on the river. The chief 
manufactures are linen and woollen goods, leather, beer, 
and soap. Anklam formerly bore the names Wendenbnrg 
and Tangliin. Population in 1871. 1(3,739. 
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ANKOBAR, or Ankober, the capital of the kingdom of 
Shoa m Abyssinia, situated m lat 9° 34’ N and long 39° 
35' E , on a mountain about 8200 feet above the level of 
the sea. The appearance of Ankobai is somewhat peculiar; 
its houses, ill-built wooden structures, with conical thatched 
loofs, are megularly dotted over the side of the hill, a 
rude foitiflcation of stakes and branches protects the 
upper poitxon of the town, while the palace, a more pie- 
tentious, but \ ery ugl) stone building, crowns the summit 
Ankobar enjoys many natmal advantages, its climate 
especially being remarkable for mildness and salubrity 
Its population is about 5000, but duimg the residence of 
the couit it uses to 15,000 

ANNA, Ana, or An ah, a town of Turkey in Asia, 
situated on the right bank of the Euphiates, about ICO 
miles N W. of Baghdad. It is an open, defenceless place, 
consisting chiefly of a single street, which extends for 
seveial miles along a nanow strip of land that hes between 
the mer and a ridge of locky hills The houses are 
separated from each other by beautiful and feitile gardens 
filled with fiuit trees, and m the uver, facing the town, is 
a succession of equally productive islands The most 
easteily of these islands contains the lums of the old castle, 
while the lemains of the auexent Anatho extend fiom this 
island for about two miles down the left bank of the 
Euphrates Coarse cloth is almost the only manufacture 
at Anna. 

ANNA CARLOVNA, who for a few months held the 
position of regent in Russia, duung the minority of her sou 
Ivan, was the daughter of Cathenne, sister of the Empress 
Anna Ivanovna, and was born m 1718. In 1739 she 
marned the duke of Brunswick Wolfenbuttel, and their 
son Ivan was, m 1740, adopted by the empress and pro- 
claimed heir to the throne A few days after this procla- 
mation the empress died, leaving directions regal ding the 
succession, and appointing her favourite Biron as regent. 
Biron, however, had made himself an object of detestation 
to the Russian people, and Anna Cailovna, with the assist- 
ance principally of the able but mti actable Munich, had 
little difficulty m overthrow mg his power. She then as- 
sumed the regency, and took the title of grandduchess ; 
hut she knew little of the character of the people with whom 
she had to deal, was utteily ignorant of the approved Rus- 
sian mode of government, and speedily quarrelled with 
her principal supporters In December 1741, Elizabeth, 
daughter of Peter the Great, who, from her habits, was a 
favourite with the soldieis, excited the guards to revolt, 
overcame the slight opposition that was offeied, and was 
proclaimed einpiess. Ivan was thiown into prison, where 
he soon afterwards perished Anna and her husband were 
banished to a small island m the River Dwina, where, in 
1 745, she died in childbed. Her husband survived her for 
many years. 

ANNA COMNENA, daughter of the Emperor Alexius 
Comnenus I, was born 1st December 1083. She was her 
fathei’s favourite, and was caiefully trained in the study 
of poetry, science, and Greek philosophy. With a mind 
superior to the effeminacy and voluptuousness of the court 
in which she was educated, she cultivated literature and 
sought the acquaintance of the moie eminent philosophers 
of the period. But wise and studious as she was, she was 
also mtiiguing and ambitious Having married an accom- 
plished young nobleman, Nicephorus Biyenmus, she united 
with the Empress Iicne in attempting to prevail upon 
her father duimg his last illness to disinherit Ins son, 
and give the crown to her husband. The affectionate 
virtue of the father prevailed over female . address and 
intrigue , but this only stimulated the ambition of Anna. 
She entered into a conspiracy to depose her brother , 
and when her husband displayed timidity m the enter- 
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prise, slie exclaimed that nature had mistaken their sexes, 
for he ought to have been the woman ” The plot being 
discovered, Anna foifeited her property and her fortune, 
though, by the clemency of her brother, she escaped 
uith°her life. Excluded by her base conduct from the 
enjoyments of court, she employed her solitude in writing 
the Alexiad — a history, m Greek, of her father’s life and 
reign The production is still extant, and foims part of 
the celebrated. collection of the Byzantine Historians Her 
style is extravagantly rhetoiieal, diffuse, and panegyrical 
In her account of the first Crusade she is often at variance 
with the Latin authorities The Alexiad , m fifteen hooks, 
was first pubhshed at Augsburg m 1610 ; but the best 
edition is that of Schopen, with a Latin translation (Bonn, 
1839, 2 vols 8vo), and Schiller m his Histone Mentions 
gives a German translation 

ANNA IVANOVNA, Empress of Russia, daughter of 
Ivan, brother of Peter the Great, was born m 1693, and mar- 
ried m 1710 to the duke of Comland, who died the following 
year. After the death of Peter II , in 1730, the imperial 
council offered the vacant throne to Anna on the following 
conditions — She was to govern according to the decisions 
of the supieme council, and she was not allowed, without 
its consent, either to declare war or to conclude peace, to 
impose new taxes, to grant any important office of the state, 
to dispose of crown lands, to contract a matrimonial alliance, 
or to nominate a successor to the throne She was also 
not to punish any noble, or to confiscate any one’s property 
without a legal sentence. Anna signed these conditions 
without any demur; but after her arrival at Moscow, a 
numerous party, jealous of the authonty which this con- 
stitution, imitated fiom that of Sweden, gave to the supieme 
■council, or rather to the families of the Princes Dolgorouki 
and Galitzm, of whose members it was chiefly composed, 
petitioned the empress to assume the autocracy of her pie- 
decessors Anna immediately complied with this request, 
and the framers of the constitution either were banished to 
Siberia, or perished on the scaffold Russia was governed 
m a most tyrannical and oppressive manner during the 
whole reign of Anna by her favounte Biren, who was made 
by her influence duke of Courland According to Russian 
authorities, 20,000 victims of Biren’s tyranny perished 
■during Anna’s reign of six years, and amongst them persons 
belonging to the highest ranks m the country The pmicipal 
events of Anna’s reign were the voluntary restoration, m 
1732, to Shah Nadir of the Russian provinces, Shu van, 
Ghilan, and Mazanderan, acquired by Peter the Great, but 
which caused more expense than they yielded revenue to 
Russia; a Chinese embassy at St Petersbuig, the only one 
that was ever sent to Europe, the assistance given to the 
elector of Saxony and king of Poland, Augustus III, 
against his competitor Stanislaus Leszczmski, supported by 
France; a Russian army sent to the assistance of the 
Emperor Charles VI against France, a war with Turkey 
from 1736 to 1739, which, notwithstanding several success- 
ful campaigns, gave no advantage to Russia at the conclusion 
of peace , and an advance made into Central Asia by the 
establishment of the Russian protectorate over the khan of 
the Kirghises, who, with the assistance of Russian officers, 
conquered Khiva, but failed to maintain himself there. 
Anna died in 1740. Her reign is considered as a period 
of transition from the old Muscovite semi-barbarian man- 
ners to the polish, though not the civilisation, of the West. 

ANNA, B aldas abee d’, a painter of some repute, who 
flourished during part of the 1 6th and 17th centuries He 
was born at Venice, probably about 1560, and is said to 
have been of Flemish descent. The date of his death is 
uncertain, but he seems to have been alive in 1639 For 
a number of years he studied under Leonardo Corona, and 
on the death of that painter completed several works left 
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unfinished by him In the opinion of many judges he 
surpassed his master in richness and mellowness of colour, 
though he was inferior to him m design His own activity 
seems to have been confined to the production of pieces 
for several of the churches and a few of the private houses 
m Venice , and though there exists no accuiate list of 
his works, the old guide-books and descriptions of the 
city notice a considerable number of paintings by him 
Scarcely any of these, however, have survived to the present 
time. 

ANNABERG, a town of Saxony, situated m the Eizge- 
birge, about 1831) feet above the level of the sea, and at a 
distance of 18 miles south from Chemnitz, with which it is 
connected by railway. The chief impoitance of Annaberg 
is denved from its large lace and nbbon mauufactoues, the 
latter of which were fiist established in the town by Belgian 
Protestants, who -were driven from then country by the 
tyranny of the duke of Alva Theie are also extensive and 
valuable silver, tin, and cobalt mines in the neighborhood 
Population, 11,693 

ANNALS (. Annales , from annus, a year), a concise 
histoucal record m which events are arranged chronolo- 
gically, year by year The chief souice of mfoiniation in 
regaid to the annals of ancient Rome is a passage m Cicero 
(De Oratore, u 12, 52), which has been the subject of 
much discussion He states that from the eailiest penod 
down to the pontificate of Publius Mucius Scmvola (ci/ca 
131 b c ), it was usual for the Pontifex Maximus to recoid 
the events of each year on a white tablet (album), which 
was exhibited m an open place at Ins house, so that the 
people might lead it These recoids were called m Ciceio’s 
time the Annales Maximi. After the pontificate of Publius, 
the practice of compiling annals was canied on by \anous 
unofficial writers, of whom Cicero names Cato, Pictor, and 
Piso. The Annales have been generally regaided as the 
same "with the Commentarn Pontificum cited by Livy, but 
there seems leason to believe that the two were distinct, 
the Commentarn being fuller and more circumstantial. 
The natuie of the distinction between annals and history 
is a subject that has received more attention fiom ciitics 
than its intrinsic impoitance deserves The basis of dis- 
cussion is furnished chiefly by the above quoted passage 
from Ciceio, and by the common division of the work of 
Tacitus into Annales and Jhsto) lai Aulus Gelhus, in tho 
Nodes Atticcc (v 18), quotes the grammanan Vemus 
Flaccus, to the eflect that histoiy, accoidmg to its etymology 
(io-Topeiv, inspicere, to inquire m person), is a recoul of events 
that have come uudei the authoi’s own obseivation, while 
annals are a record of the events of eailier times arranged 
according to yeais This view of the distinction seems to 
be borne out by the division of the woik of Tacitus into the 
Histoi iae, relating the events of his own time, and the 
Annales, containing the liistoiy of eailier penods It is 
more than questionable, howevei, whether Tacitus himself 
divided his woik undci these titles The probability is, 
either that he called the whole Annales , or that he used 
neither designation (See Tacitus ) So far as the dis- 
tinction between annals and history is real, it seems to arise 
out of the more restricted conditions imposed upon the 
annalist as compared with the historian. A narrative 
stuctly annalistic must necessarily be a mere register of 
isolated facts, and not a record of historical piocesses. 
Confined at each stage within the narrow limit of a single 
year, it cannot trace the progi ess of events or exhibit their 
connection and interdependence, as is done m history. 
(See on this subject an ingenious though somewhat fanciful 
paper by Niebuhr contributed to the Bhnrmches Museum, 
and translated by Thiriwall in tho Cambridge Philological 
Museum , vol. ii.) In modern literature the title armals has 
been given to a large number of standard works which 
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adhere more or less strictly to the order of years The best 
known are Grotras’s Annales et Historm de Rebus Belgicis 
(Amst 1557), written m imitation of Tacitus, Baronius’s 
Annales Ecclesiastici, comprising the first twelve centuries 
of the Christian era, Hailes’s Annals of Scotland from the 
A ccession of Malcolm III to the Accession of the House of 
Stuart ; Chambers’s Domestic Annals of Scotland, and the 
Annales de Ghvme, founded m 1789 by Lavoisier and others, 
and continued, with two interiuptions, down to the present 
tune 

ANNAMABOE, or Anamaboe, a British fort and town 
on the Gold Coast of Africa, about 10 miles ENE of Cape 
Coast Castle It exports palm oil, ivory, gold dust, pea 
nuts, and Guinea grams; and m return its imports of 
manufactured goods are considerable. The town suffeied 
seveiely during the invasion of the A.shantees m 1807, but 
the fort, although garrisoned only by a few soldiers, 
lesisted the whole Ashan tee host Population about 4500 

ANNAN, a royal and parliamentary burgh of Scotland, 
in the county of Dumfries, situated on the riper Annan, 
nearly two miles from the Solway Firth, and about fifteen 
fiom Dumfues It is a well-built town, containing a town 
hall, a pansh church, several dissenting chapels, and an 
excellent academy The river Annan which has been 
embanked, is navigable for vessels of 300 tons up to within 
half a mile of the town, and for vessels of 60 tons to the 
bridge, a fine structure of three arches built m 1824. 
Annan is a station on the G and S -W Railway, and is 
connected with the mam line of the Caledonian Railway, and 
also with England, by the Solway Junction branch which 
crosses the firth by means of a very strong viaduct. The 
principal manufactures are cotton, ropes, and cured hams ; 
shipbuilding and salmon fishing are also carried on, while 
tlieie is a considerable trade with England, the chief exports 
being cured hams, cattle, sheep, and gram. The town, 
which is governed by a provost and fourteen councillors, 
including three bailies, unites with Dumfries, Kirkcud- 
bright, Loehmaben, and Sanquhar, m returning one mem- 
ber to parliament. In 1871 the population of the royal 
burgh was 4174, of the parliamentary, 3172. 

Annan, a river using near the source of the Tweed, m 
the range of hills that lies on the confines of the counties 
of Dumfries, Lanark, Peebles, and Selkirk. About two 
miles beyond Moffat it receives two large tributaries, I 
• — the Moffat Water, which flows westward from Loch 
Skene, a mountain lake m the north-eastern corner of 
Dumfriesshire, and the Evan Water, which flows eastward 
from the upper part of Lanarkshire, The Annan has a 
total length of about 40 miles, and below its junction with 
the Moffat and the Evan it is joined by tbe Kennel Water 
from the west and the Dryfe Water from the east. Annan- 
dale was once the name of a stewartry which comprehended 
a large portion of Dumfriesshire. 

ANNAPOLIS, a seaport town of the United States, the 
capital of Maryland, situated on the Severn, about 2 
miles from its mouth in Chesapeake Bay, and about 
25 in a direct line from Washington, with which it is 
connected by railway. It is a neat, regularly-built place, 
but the trade which at one time seemed likely to enrich it 
has been transferred almost entirely to Baltimore, and 
Annapolis is now little more than the political capital of 
the state. It contains handsome Government buildings, a 
college, and the United States Naval Academy, which was 
established at Annapolis in 1845, and was for a time 
lemoved to Newport, Rhode Island. Providence, as An- 
napolis was first called, was founded in 1649, but it did 
not get a charter until 1708, when it also received its 
present name in honour of Queen Anne. It has been 
the seat of government since 1689. Population in 1870, 
5744 . 
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ANNAPOLIS, a town of Nova Scotia, capital of Anna- 
polis county, and up to 1750 of the whole peninsula, 
situated on an arm of the Bay of Fundy, at the mouth of 
a river also called Annapolis, 95 miles west of Halifax. 
Annapolis is one of the oldest settlements in North America, 
having been founded m 1604 by tbe French, who called it 
Port Royal , it was finally captured by the British m 1710, 
and was ceded to them by the treaty of 1713 It possesses 
a good haibour, but its trade at present is small Apples 
of a very fine quality are grown m the surrounding country. 
Population, 1500 

ANN ARBOR, a town of the United States, the capital 
of Washtenaw county, Michigan, situated upon the Huron, 
about 40 miles west of Detroit, with which it is connected 
by the Michigan Central Railway. The town, which is 
healthy and well built, is a place of considerable commercial 
importance, its chief manufactures being iron, wool, and 
flour, while tbe trade m the produce of the surrounding 
district is large and valuable. It is the seat of the 
university of Michigan, a liberally-endowed institution, 
founded m 1837, and at present containing three subsidiary 
colleges devoted to legal, medical, and literary studies 
respectively, with a total attendance, m 1870, of 1072 1 
students. The college buildings are large and pleasantly 
situated, and the university possesses a library, an observa- 
tory, and a chemical laboratory The population of Ann 
Arbor m 1870 was 7363. 

ANNATES As early as the 6th century it began to 
be customary for those who were ordained to ecclesiastical 
offices to pay a fee or tax to the oi darning authorities , and 
this tax at length amounted to a half or the whole of a 
year’s income When, in course of time, the Roman See 
had appropriated the right of consecration, the money was 
paid into the Papal treasury, not, according to the defendeis 
of the system, as a remuneration for the benefice conferred, 
but as a natural contribution to the maintenance of the 
Pope and Ins ecclesiastical government These annates, 
or fiist-frmts, were of different kinds, though the chief 
features were the same m all. Fust, When a bishop, 
archbishop, or abbot received his investiture, he paid to 
the Pope a yeai’s revenue of his new benefice ( servltia cotn- 
munia ) , Secondly , If his benefice was one of those “ re- 
served ” by the Pope, he handed over to the Papal treasury 
the annates paid to him by those whom he at any time 
collated to livings in his diocese (annalxa, medn fructus , 
jus depot tuum ) ; Thirdly, According to a bull of Paul II. 
m 1469, if benefices were united to certain communities, 
the annates were only to be paid every fifteen years, and 
not at every presentation {qumdema), and, Fourthly, A 
small addition was made to the serviha commuma as a 
kind of notarial fee (set vitia mmuta ) It must not be 
supposed that this system ever was worked with absolute 
uniformity and completeness throughout the various parts 
of the Papal domain There were continual disagreements 
and disputes : the central authorities endeavouring to 
maintain and extend this most important of their financial 
schemes, and the subordinate ecclesiastics doing their best 
to get rid of the impost altogether, or to transmute it into 
some less objectionable form. The subject fiequently 
became one of national interest, on account of the alarming 
amount of specie which was thus drained away, and hence 
numerous enactments exist m. regard to it by the various 
national governments. In England the annates, which 
had previously been paid for the most part to the arch- 
bishop of Canterbury, were claimed by John XXII (1316- 
1334) for three years, and permanently usurped by his 
successors till the time of Henry VIII ,- when, in 1531, 
their collection was prohibited At that time the sum 
amounted to about <£3000 a year. On the completion of tbe 
Reformation, the annates were, along with the supremacy, 
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bestowed on the crown , but in. February 1704 they were 
appropriated by Queen Anne to the assistance of the poorei 
clergy, and thus form what has since been known as 
“ Queen Anne’s bounty.” The amount to be paid was 
originally regulated by a valuation by the bishop of 
Norwich in 1254, later by one instituted in. 1292, which in 
turn was supei seded by the Liber Regis of 1 5 3 5 In Prance, 
in spite of royal edicts, — like those of Chailes VI , Charles 
VII , Louis XI , and Henry II , — and even denunciations 
of the Sorbonne, the custom liekl its giound till the 
famous deciee of the 4th of August during the Revolution 
of 1789. In Germany it was decided by the concordat of 
Constance, in 1418, that bishopnes and abbacies should 
pay the servitia accoidmg to the valuation of the Roman 
chancery in two half-yearly instalments Those benefices 
only were to pay the annaha which weie rated above 24 
gold florins, and as none weie so rated, the annaha fell 
into disuse. The Basle Council (1431-1443) wished to 
abolish the servitia, but the concoidat of Vienna (1448) 
confirmed the Constance decision The Congiess of Enis 
(1786) also declared against them, but they continued to 
be paid till 1803, when, to indemnify the poweis that had 
sustained temtonal loss through the recent wars, a very 
great amount of ecclesiastical pioperty was secularised 
In some parts of Germany, the payment of annates is still 
made under particular concordats In Scotland annat oi 
<mn is half a year’s stipend allowed by the Act 1672, 
c. 13, to the executors of a minister of the Chiuch of Scot- 
land above what was due to lum at the time of his death 
This is neither assignable by the clergyman during bis 
life, nor can it be seized by his creditor 

ANNE, Queen of Great Britain and Ireland, was bom 
on the 6th of February 1664 She was the second 
daughter of James Duke of Yoik, afterwards James II. 
She was only seven yeais old when her mother, Anne Hyde, 
died, having previously professed adherence to the Church 
of Rome, a step which was immediately imitated by hei 
husband. The duke, however, had to allow his daughters, 
the princesses Mary and Anne, to be brought up as 
Protestants , and Anne always continued to be attached, 
zealously and even bigotedly, to the Chuich of England 
In her twentieth year she was married to Prince George, 
the brother of the King of Denmark In the establishment 
then formed for her, a place was given, on her own earnest 
desire, to her early playfellow Lady Churchill, afterwai els 
Duchess of Marlborough , and this ambitious and imperious 
woman, acquiring rapidly an irresistible authority over the 
feeble mind of the piincess, thenceforth mledher absolutely 
for moie than twenty years. Not long afterwards, when 
the Duke of York had become king, he made repeated 
attempts to conveitthe piincess Anne to Ms own cieed, 
he engaged that, if she would become a Roman Catholic, 
she should be placed m the line of succession to the throne 
before her elder sister Mary Piince Geoige appears to 
have received those oveitures favourably, but be, an 
indolent and goodnatmed man, who caied for nothing but 
good eating and field-sports, nevei had any influence over 
his wife. She remained fnm m hei Protestantism, lived m 
retirement during the whole of her father’s reign, and did 
not allow her opinions or feelings any further vent than 
that which they found m her pnvate correspondence with 
the 'Princess of Orange. When, m 1688, James’s queen 
gave birth to a son, the sisters took a lively intei est in the 
suspicions and inquiries that arosB ; and Anne was easily 
led to believe that the child was supposititious; though 
later in her life she must have been convinced that he was 
really her brother. Beforo the landing of the Prince of 
Orange Prince George was pledged to join him; and Jus 
wife and Lady Churchill abandoned Ring James on the 
first opportunity. 
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Fiona the Revolution till the death of William ITT, 
Anne’s woy of life was as quiet and obscure as it had been 
during the leign of her father. She did, indeed, on the 
prompting of her favourite, acquiesce m the act of the 
convention-paihament, which, postponing hei place m the 
succession, gave the throne to William in case he should 
survive Mary. But the sisters soon quarrelled, and never 
were reconciled The misunderstanding began in trifling 
questions of etiquette, quite fitted to the calibre of both 
of the royal minds, but considerations of real import- 
ance soon compelled the king himself to interfere. The 
Churchills, tiaitoious to their new soveieign, as they had 
been to the old, were known to he intriguing for the restora- 
tion of James , and they induced Anne to wnte secietly to 
her father, and declaie repentance for her deseition of him 
Even when William dismissed Mailborough fiom all his 
places, the princess obstinately peisisted m letaimng his 
wife m hei household. After Queen Mary’s death the 
king and his sister-in-law went through the forms of a 
reconciliation , but there was no confidence on either side , 
and indeed the secret correspondence with Saint Germains 
was still carried on The state of the succession to the 
crown threatened new difficulties Anne had seventeen 
children, but most of them weie still-born , and the Duke 
of Gloucester, the only one who sumved infancy, died in 
1700 at the age of eleven The Jacobites, however, weie 
unable to pi event the passing of the Act of Settlement, 
which placed the Electiess of Hanover after Anne m the 
succession to the crown 

On the 8th of March 1702, Anne became queen of 
England by the death of William, being then thirty-eight 
years of age Into hei short reign theic were crowded 
events possessing vast importance, both for the Bntish 
Empuo and for the whole of Em ope , and her name is 
customanly associated with one of the most characteristic 
epochs in the histoiy of English literature Mailborough 
and Peterborough commanded hei ainucs, her councils 
were directed m succession by Godolphm and Somers, by 
Harley and St John, Berkeley and Newton speculated 
and experimented , and the “ wits of Queen Anne’s time” 
were mustered, m poctiy and m piose, under such chiefs 
as Prior and Pope, Swift, Addison, and Steele, Arbuthnot 
and Defoe But no sovereign could have exa ted less of 
real and peisonal influence than Queen Anne did, either on 
the national polity oi on the national enlightenment A 
blessed thing it was that she should have been thus 
powerless For, beyond hei own cpicuiean comforts, and 
the petty ceremonial of her court, there were just three 
ideas which her nanow and mnnstiucted intellect admitted : 
each of these ideas w T as full of danger to the peace and 
happiness of the state; and each of them was chenshed by 
her with the hereditary stubbornness of a Stuart, S ho 
was as eager as any one of her race to enlarge the pre- 
rogatives of the crown’ her fathei’s devotion to the Clmich 
of Rome was not stronger than was her desire to increase 
the power of the Chuich of England , and she never 
ceased to wish earnestly that her exiled bi other should be 
her successor on the throne. In no stage of Anne’s reign 
was even the last of these designs impracticable ; tlicie 
were always able statesmen inclined to lead the way; and 
more than once the tide of public opinion set towaids 
absolutism, both political and ecclesiastical The queen, 
however, was not only dull and ignorant, but also indolent, 
fond of flattery, and accustomed from her youth to let 
herself he guided by strongei and more active minds than 
her own. Whatever her wishes might be, her actions were 
ruled by her female favourites. Fortunately the earlier of 
her two directresses, a woman of extraordinary force of 
character, was both willing and able to keep in check the 
queen’s private •inclinations ; not less fortunate was it that 
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the away exercised by the next possessor of the loyal 
favoui was speedily cut short by her mistress’s death 
The course of English histoiy might have flowed less 
smoothly if the Duchess of Mailborough and her husband 
had not become convinced that their own intei est lay m 
supporting the principles of the Revolution , and those 
principles might have sustained a mde shock, if Mrs 
Masham and her Jacobite allies had been allowed a few 
months longer to mature the queen’s plans and their 
own 

The reign of Queen Anne, lasting for twelve years, falls 
naturally into two unequal periods 

During the first of these, the Duke of Marlborough was 
paramount in the houses of pailiament, and hi3 wife in the 
royal closet. A ministry of Tories was formed on the 
queen’s accession ; but the leaders of it were Marlboiough 
and Godolphm, who immediately began to edge off from 
their party. The principal measures were, from the begin- 
ning, m substantial conformity to the policy of King 
William the war with Trance, haidly resisted then by any 
part of the nation, was prosecuted withai dour and success , 
and the victories of Oudenaide, Ramillies, and Blenheim, 
gained by the consummate geneialship of Marlboiough, 
made England formidable andiliustnous thioughont Europe 
In the internal affans of the kingdom, Whig principles for 
a time prevailed more and more, the party acquned a 
decided majority in the House of Commons, and the 
ministry came to be composed almost entuely of Whigs, 
some of the Tones being dismissed, and others, like the 
two leaders, showing the accommodating flexibility of 
opinion which was so rife among the statesmen of that 
slippery age The union of England and Scotland was 
carried through in the face of many difficulties ; and, while 
the proceedings of the ministry m the matter were by no 
means per fectly pure, the measure owed its success mainly 
to the independent and honouiable assistance of the best 
man among the Whigs, the accomplished and patriotic 
Lord Someis During several years, m short, banners 
weie gradually and firmly built up against the old system 
and the old paities. But other days were at hand. The 
domineering favourite of the queen presumed rashly on her 
power, and offended the self-esteem of her mistress. Mrs 
Masham, a poor relation of the duchess, whom she had 
introduced into the royal household, soothed Anne’s fretful 
temper, gratified her vanity, and quickly, though secretly, 
acquired her confidence and affection ; , and, under the 
guidance of the new favourite, and her prompter Harley, 
the queen was encouraged to hope for the attainment of all 
her most cherished aims. The state of pubhc opinion 
underwent a corresponding change. Even under the 
masteily government of William, disappointments had been 
felt by those who expected impossibilities from the Revolu- 
tion , discontent now diffused itself very widely, the mam 
cause being the increase of taxation which had been rendered 
necessary by the Continental war TheToiies and Jacobites, 
led by some of the ablest of the statesmen, and assisted by 
some of tho most skilful and energetic of the political 
wi iters, dexterously used the combustible materials that 
were accumulating, and made the church also an active 
engine of mischief. The ministry saw their parliamentary 
majorities wasting away ; they were personally treated at 
eourt with open contumely ; and their rum was completed 
when, still relying too boldly on their supposed strength, 
they impeached Sacheverell for publicly preaching in favour 
of Jaeobitism and the divine right of kings. In August 
1710 the Whig administration was ignominiously discarded 

The second period of the queen’s reign began at this 
point. She was thenceforth governed by Mrs Masham , 
Mrs Masham was governed by Harley and St John, the 
chiofs of the new ministry j and these able and unscrupulous 
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men exeited themselves to the utmost of their powei m 
undoing all that had been done by their predecessors. The 
fiuits of the war were immediately abandoned, and the 
allies of England shamefully betrayed, by the treaty of 
Utiecht. If open attacks were not made on the con- 
stitution, it vas only because the Pailiament could not be 
tiusted m such a case, and because, also, the two ministerial 
leaders became jealous of each other, and formed separate 
intrigues. Harley, the Smon of the time, corresponded 
both with St Germains and with Hanover, St John, more 
decidedly Jacobite, plotted with Mis Masham and the 
queen to procure the crown for the Pretender, on the 
ostensible condition of his professing Protestantism But 
these cabals oozed out sufficiently to alarm the honourable 
Tories, and to array them and the bishops against the 
ministry m Pailiament The time, likewise, during which 
the danger was growing proved too shoit to allow it to 
become ripe. Harley and Mrs Masham came to an open 
quarrel one evening m Anne’s presence ; after they had 
squabbled for hours, the poor queen just retained strength 
enough to insist that the minister should resign on the 
spot , she then retired at two in the morning, and lay down 
on her deathbed She was seized with apoplexy, and died 
on the 1st of August 1714 St John’s schemes were not 
ready for execution , and, by the prompt activity of a few 
patnotic statesmen, the accession of George I was imme- 
diately and peaceably secured. (w. s ) 

(See Earl Stanhope’s History of England , comprising the 
Reign of Queen Anne until the Peace of TJti echt, Lond. 1870.) 

ANNEALING is the process of removing the brittle- 
ness peculiar to glass vessels and metal castings imme- 
diately after manufacture Newly-blown glass is so fragile 
as to be altogether unfit for use, and the common occurrence 
of the breaking of a lamp-glass on bghtmg the lamp, or of a 
tumbler on pouring m hot water, shows the want of proper 
annealing 

The process consists generally in heating the vessels 
up to a red or white heat in a close oven, and allowing 
them tt> cool gradually over a space of several hours or 
even days The brittleness of rapidly-cooled glass is exhi- 
bited by the philosophical toy known as Rupert’s drops or 
glass tears , said to have been first brought over to England 
by Prince Rupert and exhibited at the court of Charles I 
They are small tadpole-shaped pieces of glass, which 
have been formed by allowing fused glass to drop into 
water. A pietty hard blow may be given with impunity 
to the thick part or head of the glass tadpole, but the 
mere breaking off of the tail causes the whole to fly to 
pieces, or rather to dust, with a sharp explosion. An 
illustration of the same kind is given by what are known 
as Bologna phials. These are vessels of thickish glass 
about half the size of a common Florence oil-flask, with no 
apparent flaw or cause of weakness, Though they will 
stand the shaking of a small bullet within them, yet the 
shaking of a few particles of sharp sand hardly visible will 
cause the bottom to fly to pieces It is the mere scratch- 
ing of the skin that is fatal; and the explanation is easily 
found. The particles of the glass have a cohesive polarity 
which dictates a certain regularity in their arrangement, 
hut which requires some time for its development. When 
the vessels are suddenly cooled, the surface molecules only 
can have had time to dispose themselves duly, while those 
withm are kept by this properly formed skin m a highly 
constrained situation; and it is only so long as the surface 
film keeps sound that this constraint can be resisted. In 
the Rupert’s drops it is plainly visible that the interior 
substance is cracked in every direction, and ready to fly to 
pieces. 

In the process of annealing the glass is kept for some 
time in a state approaching fluidity, and admitting ot a 
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uniform molecular anangement throughout. Of course 
the thicker the glass the more careful must be the anneal- 
ing and the longer the process, very thin glass requires 
little or no annealing, "because it is, so to speak, all skm, 
and glass thread requires no such treatment to make it 
possess the exquisite flexibility of silk. 

The large sheets of plate glass, now used for shop 
windows require to he very carefully annealed before 
being ground and polished, otherwise they would be un- 
able to stand the scratching of the surface Imperfection 
m this respect is often revealed hy the spreading m every 
direction of a crack once begun These plates requne as 
long as a fortnight to complete the annealing, and smaller 
articles from six to sixty hours, according to their thickness 
and weight 

In the manufacture and working of the various metals, 
annealing is frequently employed to reduce the brittle- 
ness usually resulting fiom a rapid or important change of 
molecular structure, such as is produced by hammering, 
long-continued vibration, rolling, and sudden cooling 
The coppersmith who hammers a flat sheet of copper into 
a vessel of any descuption he pleases, must leave off ham- 
mering at intervals, and anneal the piece of metal to pre- 
vent it going to pieces under his blows The extreme 
degree of tenuity to which gold is 1 educed by heating, is 
attainable only by very frequent and careful heating and 
slow cooling at each stage of the processes of forging, rolling, 
and beating 

Perhaps no better example can be given of the import- 
ance of annealing m metals that have to be subjected to 
fiequent concussion than the art of die-forging. The 
matrix, from which the die-punches aie impressed, is the 
product of many months’ labour, and the subject of tender 
care m its manufacture. Being a mass of steel of con- 
siderable dimensions, it is extremely liable to fracture after 
the operation of hardening, so much so that it will not 
bear even sudden changes of atmospheric temperature 
This brittleness is removed by putting it m water, gradu- 
ally raised to the boihng-pomt, and then allowed slowly 
to cool The matrix is used, not so often foi the stamping 
of medals and coins directly, as for the manufacture of 
die-punches, which shall be used to produce any required 
number of dies exactly hke the original matrix For this 
purpose a conical plug of fine soft steel is compressed by 
powerful mackmeiy against the matrix, but in receiving 
the impression its texture is condensed and haidened, so 
that the annealing process has to be repeated after every 
few blows m the die-press, to prevent cracking of the sur- 
face Coins, whether gold, silver or copper, are usually 
impressed by a single blow, and in their case the blank 
metal is annealed befoie coming But in medals, where 
the design is id bolder relief, a number of blows, some- 
times as many as thirty, is required, and in this case it 
is necessary to anneal after every thud blow 

Wheels and axles of railway carnages, from the constant 
vibration to which they are subjected, become, m course of 
time, dangerously brittle; and they lequire to be re-worked 
and annealed anew to lestore the lequisite toughness to the 
material. So also in the processes of metal rolling and wire- 
drawing, frequent annealing is necessary to allow the 
cohesive force to produce the most stable arrangement of 
the particles The soft metals, such as lead, tin, and zinc, 
are annealed by immersion in water, which is made to boil 
and then to cool slowly. Sudden changes of temperature 
have the effect, almost invariably, of rendering metals brittle. 
And, as sudden cooling is required to give to steel its 
peculiar and invaluable hardness, so unfortunately it 
renders it at the same time brittle as unannealed glass, 
from the unnatural stiam which the inner substance of the 
metal possesses* Annealing must, therefore, be employed 
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to reduce this molecular strain, and to give the steel a 
workable flexibility This is done by raising it to a red 
heat withm a close vessel, and then allowing it gradually 
to cool. Heating m an open fire is very injudicious, 
because the caibon which enters the steel as an element 
combines with the oxygen of the air to the detriment of 
the quality of the steel Usually steel goods are heated 
m an iron oven with charcoal powder, or placed m the 
heart of hot cinders, so as to exclude all air and oxy- 
gen Laige castings, such as are used m the manufac- 
tuie of cannon, are kept covered with hot cinders and 
allowed to cool down sometimes over a space of about 
three months 

In proportion as this brittleness and hardness are 
reduced by annealing, the flexibility is mci eased, winch 
allows of the employment of steel foi an infinite -variety of 
purposes. A bath of oil, which boils at about GOO 0 Fain , 
is often used for the annealing of steel tools, -when a tem- 
peratuie between the boiling-point of water and 500° or 000° 
Fahr. is required Annealing is also employed to lender 
cast-iron malleable or less buttle than it is naturally, so 
that a dozen of small ai tides — such as buckles and knife- 
blades — can be manufactured at less cost than a single 
article can be otherwise. 

Annealing may be said to be the inverse process of 
tempering, which is the fixing of the molecular condition 
of steel by moie or less sudden cooling from a paiticular 
temperatuie. 

The real nature of the change which metals undergo 
by annealing is not thoroughly understood Most of the 
malleable metals aie susceptible of two distinct fo mis ; 
one, called the crystalline form, which they assume by 
slow cooling, and the other, the fibious, which is acqiined 
by hammering or rolling When this, however, is earned 
beyond a certain point, the metal becomes so hard that it 
is not capable of being bent far without bi caking, and 
recourse must be had to annealing 01 slow- cooling 

On the other hand, if the annealing be long continued 
the malleability diminishes, and the metal again has a crystal- 
line fracture. Zinc by wirc-diawmg becomes very flexible, 
and possesses a degiee of tenacity not mfeiior to that of 
copper, but, if it be kept m boiling water foi a length of 
time, it will resume its original brittleness, and show a 
crystalline appeaiance when broken Thus it appeals that 
little can be said of the theoiy of the subject, little moie, 
indeed, can be attempted than the enuineiatiou and classi- 
fication of the facts 

ANNECY, a town of Fiance, m the depaiment of Haute 
Savoie, situated at the foot of the lake of Annecy, 22 
miles south of Geneva The surrounding countiy pic- 
sents many scenes of beauty, and the town itself is a 
pleasant residence, containing a catkedial, a bishop’s 
palace, a church (m which the relics of St Francis de Sales 
are preserved), and an old castle, foimcrly the lesidence of 
the counts of Geneva. It is the seat of several impoifcant 
manufactures, the chief being linen and cotton goods, glass, 
cutleiy, eaithenware, and leather, linen bleaching is also 
earned on to a considerable extent, and in the neighbour- 
hood theie aie some iron mines Theie aie traces of 
the Roman origin of the place ; at all events Annecy le 
Yieux, a village a little to the N E , existed m the time 
of the Romans Annecy was once the capital of the 
counts of Geneva, from them it passed to the counts 
of Savoy, or, as they ultimately became, kings of Sar- 
dinia, by whom it was ceded to the French in 1800. 
Population, 11,581. The lake of Annecy is about 0 
miles m length by 2 in breadth, and its surface is 
more than 1400 feet above the sea. It discharges its 
waters by means of a canal into the Fier, a tributary of 
the Rhone. 
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A NNELIDA, a class of the sub- kingdom Annulosa, the 
title being derived from Lamarck's term Ann61id.es 
(Annellus, a little ring), given to Cuvier’s , 
red-blooded worms. The latter were in- Ji Jfj 
eluded by Linnaeus under his Vermes, WW 
along with intestinal worms, molluscs, CM 
zoophytes, and sponges. The labours of 
Pallas, Baster, Otho Fabricius, and espe- 
cially 0. F. Muller, enabled Gmelin, in the 
1 3th edition of the Sy sterna Natures of the 
great Swede, to make some improvements 
and many additions. Cuvier ranged the l|“||s 
Annelida under his Articulata, giving them 
the chief position on account of their red 
blood ; but they are now generally classified f) 

as a separate type below the latter. It would 
be out of place to enumerate all the ad- 
vances that have occurred since Cuvier’s 
time, but among those whose names stand 
prominently forward in this respect, are 
Lamarck, De Blainville, Bose, Audouin, 

Milne-Ecl wards, Duges, Moquin-Tandon, 
and De Quatrefages in France ; Yan Bene- 
den, Morren, and D’Udekem in Belgium; 

Gruithuisen, Oken, H. Rathke, Grube, Max 
Schultze, Hoffmeister, Hering, Kblliker, 

Schmarda, Keferstein, Elilers, and Ratzel 
in Germany ; Clapar&de in Switzerland ; 

Malmgren, Metschnikoff, and Kowalevsky 
in Russia; Sars in Norway; Kinberg and 
Lovtin in Sweden ; Delle Chiaje in Italy ; 

Stimpson, Leidy, A. Agassiz, and Yerrill in 
North America; and Montagu, Dalyell, 

G. Johnston, J. R. Johnson, Williams, 

Iiuxley, Baird, and Ray Lankester in our 
own country. _ Fl0 . 

The Annelida may be described as o icn - L - <A/*r 
bilaterally symmetrical animals, with flat- aSrsted -' > 
tened or cylindrical bodies, composed of numerous soft 
rings, or without such. The locomotive appendages (gene- 
rally furnished with bristles) are not articulated. ^ 

N ervous system consisting of a cephalic ganglion ( ( 
or pair of ganglia, connected on each side of I \ 
the oesophagus with a chain of ganglia running \ \ 
along the ventral aspect. Mouth ventral ; ali- \ \ 
mentary canal with an anus. Circulatory \ \ 
system with distinct vessels. The majority are \ V 
small animals, but some reach the length of, 6 \ 

feet and upwards, and are as thick as a finger. \ { A 
In the present article the Annelida will be M / ! 

understood as comprehending the A. Poly- j‘ v . « 

CH.F.TA, A. OLIGOCHiETA,. A. OnYCOPHOEA, 1 

A. Discophoka, and A. Gephyrea, the first | / 
two being often placed together in the sub- I j 
class Chsetopoda. / / 

I. In the first order, A. Polychjeta, the body 
(fig. 1) is elongated, segmented, more or less 
cylindrical (certain tubicolous forms having two I I 
well-marked regions), and almost universally / / 
furnished with uniramous or biramous bristle- / / 
bearing feet (parapodia, Huxley). The first / / 
segment is modified, so as to form a head or Fxg 2 ._Br) 6 tic 
snout, and has the eyes, tentacles, &c. The otpionosyius 
second or buccal segment bears the mouth and Malm ^ reni - 
certain processes. The other segments have foot-tuber- 
cles, bearing bristles developed in special sacs (e, fig. 4), 
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and various appendages, such as elytra, dorsal and ventral 
cirri, &c. The structure of the bristles (e.g. fig. 2) holds 
a prominent part in the discrimi- 
nation of species and even genera, 
and the same may be said of the 
hooks of many of the Tubicola 
(fig. 3). A curious example of 
the Opheliidse has no bristles, 
and Tomopteris has only one at 
the base of each tentacle. Poste- 
riorly, the diminished body gene- 
rally terminates in two elongated 
cirri in the free forms, while in 
the sedentary such processes are often absent. In Poly- 
dora (fig. 21) a curious funnel-like structure exists. 

The body in the Polychjeta (e.g. fig. 4) is invested by a 
ft <? 



Fig. 3. — Hook of Terebella. 



Fig. 4. — Transverse section of Eunice. [. After Ehkrs 1 

finely fibrous, cuticular, or chitinous layer (d), to which 
the iridescence in many forms is due. This is perforated at 
somewhat regular intervals by 
two series of pores, and cilia 
are generally present at certain 
points. In the sedentary anne- 
lids the cuticle is thinner, a 
feature probably in connection 
with their protective tubes. Be- 
neath the cuticle is a cellulo- 
granular hypoderm, with tubular 
glands, bacilliparous and glandu- 
lar follicles in certain cases, as 
well as the deposits of pigment. 

The muscular system is well de- 
veloped, and the hands variously 
arranged in the body-wall. A 
w r eU-marked circular layer is gene- 
rally present externally, while in 
others it would seem to be repre- 
sented only by oblique bands. 

The longitudinal bundles follow 
different plans, such as forming 
an almost continuous coat, or split 
up into various distinct ribands 
(a and b, fig. 4, the former repre- 
senting one of the dorsal bands, 
the latter one of the ventral). 

Schneider thought that the ar- 
rangement of the muscular sys- 
tem might form the basis of a 
classification of this and allied fig. s. 
groups ; but for sound reasons 
it has not been adopted. There 
is no tendinous raphe at each 

; though fibres from the dissepiments pass through 
’ II. - 9 



.... .. -Ventral vascular system 
of Nereis cultrifera , Grube ( After 
Ehlers). a, proboscis ; a', oesopha- 
gus ; a", intestine ; b, dissepi- 
ments; v, ventral blood- vesseL 
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the longitudinal layer, in some cases even to the liypoderm. 
The muscular fibres have a hyaline connective tissue. In 
Myxicola and Protula the fibres of the longitudinal coat 
have a dendritic appearance in transverse section. Besides 
the foregoing, many have a powerful oblique band on each 
side, passing down to be inserted near the nerve-cord, or 
elsewhere j and the proboscis (a, fig. 5), bristles, branchiae, 
alimentary canal, and other organs, have a series of special 
muscles. By the muscles of the body-wall the Polychseta 
execute all their movements in the water and on land, the 
feet-papillse with their bristles playing quite a subordinate 
part. A few progress in addition by special organs, such 
as the tentacles of the Terebelhe. 

The cutaneous and muscular tissues enclose a space 
termed the perivisceral cavity, which stretches from the 
anterior to the posterior extremity. This chamber is lined 
by a special membrane, which likewise envelops the ali- 
mentary canal, vessels, and other organs. It is generally 
divided into various transverse spaces by muscular dis- 
sepiments or screens (which permit communication), and 
occasionally there are longitudinal partitions. In this 
cavity the highly organised perivisceral corpuscles float in 
a coagulable lymph, which has no relation with sea-water. 
The lining membrane is ciliated in Aphrodite 1 , Glycera, 
Polycirrus, Tomopteris , and Terebella; and it is curious 
that in these the blood-vessels proper are absent, with the 
exception of the first and last. Ray Lank ester has found 
that haemoglobin occurs in the perivisceral corpuscles of 
Glycera and Capitella. Professor Huxley, after M. de 
Quatrefages, is inclined to think the perivisceral fluid the 
true blood of the group, but this is doubtful. • 

The circulation of the blood is effected by a system of 

dosed vessels with muscular walls (fig. 5), the funda- 
' 



mental arrangement consisting of 
a dorsal and a ventral trunk (v), 
with communicating branches in 
each segment — the current in the 
former being directed forwards, 
and in the latter backwards. 
Branches from the main trunks 
ramify on the wall of the ali- 
mentary canal, body-wall, dissepi- 
ments, and other parts. The dorsal 
gives branches to the branchiae, 
whence the Hood passes by other 
twigs to the ventral. Sometimes 
dilatations, termed “ hearts/'’ 
occur at the bases of the branchiae 
— as in Eunice ; and in Arenicola 
PIG. 6. — Dasychone in- and Polyophthalmus similar dila- 
fmeta, Kr ( After Maim - tationsexistinotherparts, Various 
^ m ' modifications of the system take 

place, such as the bifurcation of the dorsal vessel anteriorly 
or posteriorly, the presence of blood-sinuses or lacunae 


round the intestine in certain sedentary forms, and great 
diversity in regard to capillary distribution. The blood 
is usually reddish in colour, and devoid of corpuscles — the 
latter, however, being present in Syllida, some of the Ophe- 
liidse, Cirratulidee, and in Staurocepkalus. It is colourless 
in Aphrodita, greenish in Stylaroides and certain Sabellidce, 
Finally, Glycera and Polycirrus are devoid of a true circula- 
tory apparatus. This system is compared by Professor 
Huxley to the water-vascular system of the Echinoderms, 
Trematoda, and other groups ; but, as formerly mentioned, 
this is doubtful. Haemoglobin has been found by Ray 
Lankester in the blood of many of the Polychaeta. 

The Annelida composing this group generally possess a 
special branchial apparatus, and where this is absent (e.g. 
Lumbriconereis ), the skin and ciliated digestive chamber 
seem to carry on the function. So characteristic are the 
branchiae, that the term Dorsibranchs was aptly bestowed 
on one section (see fig. I), and Cephalobranchs on the other 
(see fig. 6). The branchiae have the form of simple filiform 
organs, or they are pinnate, bipinnate, pectinate (e, fig. 4), 
flabelliform, or arbuscular processes. To each the blood is 
carried by a branch of tlie dorsal vessel, which traverses the 
organ to its extremity, and, looping, carries the aerated 
fluid to the ventral vessel. Vascular loops pass between the 
two branches in the branchiae, and only very thin cuticular 
tissues covered with cilia intervene between the water and 
the blood, so that due oxygenation occurs. In the Ser- 
pulidse the branch from the dorsal vessel is continued 
directly into the twig going to the ventral, and from their 
point of union a single vessel traverses the branchia and 
sends processes into the pinnae, the blood, moreover, in 
these presenting undulatory movements. A cartilaginous 
framework exists in the branchial processes of the latter 
group and the Sabellidae (lig. 6). According to Fritz 
Miiller the opercular plug in certain forms is developed by 
a gradual metamorphosis of the branchia. 

The digestive system consists of a rounded alimentary 
canal, commencing at the second and terminating in an 
anus at the last or the penultimate segment. The mouth 
opens in the form of a simple slit or grooved dimple on 
the under surface of the second segment. In many the 
first region is a complex muscular and protrusiblc pro- 
boscis (fig. 5, a, pharynx and oesophagus of some, and the 
oesojxhagus of others), with papillae, 
horny or dense calcareous teeth (fig. 7), 
with a narrow oesophageal region (a 1 ) 
behind. Certain glandular organs in the 
oesophageal region of certain forms aro / 
termed salivary. The walls of the sue- ' 
ceeding portion (a") are often marked by 
numerous sacculations from constrictions fig. 7 .— Tip of proboscis 
at the dissepiments ; and in some (e.g., 

AjAiroditci) large diverticula occur. The terSavigny.) 
inner surface bears vibratile cilia, the walls are glandular, 
and there are also circular and longitudinal muscular fibres. 
The gland-cells contain numerous refracting granules, 
and the tissue is by some held to he homologous with the 
liver of the higher forms. Many modifications of this 
system exist : thus, for example, there is in Syllis a firm, 
smooth anterior region {pharynx), often armed, then a 
region provided with glands (proventriculus or gizzard), a 
stomach with a glandular sac on each side, and lastly the 
intestine. The food of the group consists of both animal 
and vegetable substances, and sandy mud is swallowed by 
others for the nutrient particles it contains. 

The nervous system has the form of a pair of cephalic 
ganglia, and a chain of ganglia placed along the ventral 
aspect of the body (n, fig. 4). The former lie over the 
oesophagus, and send branches to the eyes, tentacles, and 
other organs. A cord (buccal) joins them on each side to 




ANNELIDA 


G7 


the ventral chain, and thus the oesophagus is encircled by 
a nervous collar. In each segment the ventral ganglia 
give out branches for the supply of the neighbouring 
organs and feet. The nerve-cells chiefly occur on the 
ventral surface and sides of the ganglia. In some (e.g., 
Terebella), while the nerve cords are united in the anterior 
region, they are separate posteriorly. The eyes are much 
developed in Alciope , certain Syllidae, and others ; but, on 
the other hand, many are eyeless. Most of the eyes are 
mere masses of black pigment (sometimes capsulated) 
situated on the head, destitute of means of accommoda- 
tion, with certain nerve-threads going to them. In Alciope , 
sclerotic, lens, retina, and other parts exist. In Branchi- 
omma the eyes occupy the branchiae, and in Fabricia the 
posterior end of the body. Otolithes are stated to be 
present in a few (e.g. Arenicola), but on these and other 
minute points further investigation is required. The sense 
of touch is extremely delicate in the group ; on the sur- 
face at large, as well as in the tentacles and cirriform 
processes. Evarne, Nephthys , Ophiodromus, and others, ex- 
hibit remarkable irritability. 

The Polychasta are for the most part dioecious, the 
sexual glands being variously developed on the inner sur- 
face of the body-wall or on the dissepiments, and develop- 
ing in the forms of ruffs round the vascular axes. The pro- 
ducts are detached into the perivisceral cavity. The ciliated 
and looped segmental organs of Dr Williams occur very 
generally, and may conduct outwards the sexual elements, 
but they have also been supposed to be excrementitious. 
In Tomopteris their ciliary current carries spermatozoa in- 
wards, and the same may occur in other forms. The 
structure and deposition of the egg, and the changes in 
its development, agree with those in other classes. Certain 
Eunicidse are ovo-viviparous. Occasionally the ova are 
borne on the back ( Polynoe ), or in a ventral pouch (Auto- 
lytus cornutus), until hatched, while in Spirorbis a modifi- 
cation of the operculum acts as an ovisac. The young 
escape as ciliated organisms with a long whip anteriorly ; 
but, as development progresses, the cilia are confined to 
certain zones. A few immature forms, again, such as the 
young of Ferine , carry remarkable bristles, which are shed 
before the adult form is reached. Some have arranged 
the larval forms according to the zones of cilia and the 
temporary bristles. In the growth of the young animal 
the development of the new segments takes place between 
the first and last In certain Nereid®, e.g. Nereis Du- 
merilii, at least two sexual forms exist, — viz., a small adult 
which develops either ova or spermatozoa in the usual way 
(except that in the male the elements occur in two testicles 
placed in one segment) ; and, secondly, another which 
becomes transformed into a Heteronereis before the sexual 
elements are developed. Metschnikoffhas further found 
another Nereis which is hermaphrodite. . The phenomena 
of alternate generations is also observed in Autolytus, and 
fissiparity in Filigrcmci, — the latter, with Spirorbis and | 
A mphiglena, being also hermaphrodite. The female Autolytus \ 
quite differs from the male, and has its body loaded with 
ova, which pass into a pouch in A. cornutus , Agass., and 
the products by-and-by get exit as f iee-swimming embryos. 
The male is wide in front, and has large tentacles, the sperm- 
sacs occupying the first five bristled segments. Prom. the 
young of the foregoing is developed — so as to complete the 
series— -the third kind, viz., the “parent-stock” of A. 
Agassiz, which differs from both the previous forms. No 
sexual elements occur in the parent-stock, but the males 
and females are produced from the body by transverse 
fission (fig. 8). 

Regeneration of mutilated parts is common in the Poly- 
cheeta, even to the reproduction of a head. 

The tubes formed by many exhibit an amount of pre- 


cision and skill not far removed from the powers of the 
most ingenious insects. In common with the Neinerteans, 
their skin exudes a tenacious secretion /? 

which coheres under water, and this alone \ff S 

forms the protective tube in some; while 
in others it is strengthened with mud (fig. 

9), sand, gravel, shells, and stones. The 
secretion varies from the most delicate ^ 
film in the Syllidae, to the tough parch- 
ment-tubes of Ohcetopterus, or the rigid 
crow-quills of Hyalinoecia (fig. 10). The 
eyeless Pectinaria belgica (fig. 11), again, 
fashions a tube like a straight horn (fig. 

12) of minute pebbles or large grains of 
sand, carefully selected and admirably 
fixed to each other by a whitish secretion. 

In placing the grains together in the wall 
there is no haphazard, but angle fits angle 
as in a skilfully built wall. Beautiful 
semi-transparent tubes are constructed by 
an allied species in the deep sea from the 
siliceous' spicules of sponges. The remark- 
able arborescent or pectinate processes 
which ornament the free ends of the tubes 
of certain Terebellce are also noteworthy. * 'of Av^iytusmmtus. 
The calcareous tubes of the fixed Serpu- ^ ter A - 
lid®, or the free (e.g. Ditrypa), differ from those of the 



Fig. 9. — Clymene amphisloma , Sav., with a fragment of tube on the right. 

(After Savigny.) 

molluscs in the absence of organic connection between the 
animal and its protective sheath. Lastly, 
large coherent masses of coarse gravel and 
sand-tubes are formed on various beaches 
by Sabellaria. 

The annelids are subject to many para- 
sitic inroads, as by Gregarince , Opalince, 
and Nematoids, internally; various vege- 
table growths, zoophytes, Loxosomce , and 
the crustaceans Selius , Selenium, Nere kola , j 
Terebellicola , Sabelliphilus, Chonephilus, 
and Sabellacheres, externally. Commen- 
salism is likewise not uncommon; thus j 
Folynoe scolopendrina haunts the tubes of I 
Terebella nebulosa , and it also alternates 
with Harmothoe marphysce in the tunnels 
of Marplvysa sanguinea ; Acholoe astericolu 
frequents the ambulacral rows of Astro- 
pecten , Malmgrenia castanea, the peri-oral 
region of Spatangus purpureus, and 
Nereilepas fucata associates itself with 
the hermit-crab in Buccinum; while Aldo- 
pina parasitica lives in the interior of 
Pleurobrachia, and one of the Amphino- 
midae in the respiratory cavity of Lepas. 

The Polycheeta are all marine, and dis- 
tributed over the whole surface of the 
globe, — often at very great ' depths, — as 
early shown by General Sabine, and 
recently by the Norwegian dredgings, and fig. . io.— 
those of the celebrated “Porcupine” and ^at-abe 0 '*'' MUUer ’ 
“Challenger” expeditions. Many species 
are common to the entire North Sea, and extend to the 
south as far as Gibraltar, while some northern forms enter 
the Mediterranean in considerable numbers. The British 
species are common to the North Sea, and many range to 
the shores of North America. The size of some of the 
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forms greatly increases in tlie Arctic Sea. The tropical 
waters abound with lustrous and splendidly tinted speci- 



gren.) 

mens, especially amongst tlie Amphinomid®. The borers 
in shell, limestone, coral, and Melobesia, seem cosmopolitan, 
and the swimming Tomopteris is likewise widely distributed. 
The forms frequenting the bottom of the sea live in mud 
or sand, or lurk under stones, in chinks of rocks, shells, 
and seaweeds. Many specially affect mud or muddy sand, 
e.g., the Lumbric o n er eid®, Nephthydidrse, Glycerid®, and 
the Terebellidse ; while some prefer hard or stony ground, 
e.g., the Polynoid® and Sigalionid®. Between tide-marks 
they abound in fissures of rocks, under stones in pools, 
under tangle-roots, and in sand or sandy mud. Many live 
in captivity several years, but the duration of their exist- 
ence generally is unknown. 

Tubicolar Polychmta occur in various strata, from the 
Lower Silurian upwards, and Serpulites even appear in the 



Fig. 13, — Ghloeia. Fig, 14. — Hesione splen- 

dida, Sav. (After Sa- 
vigny.) 


quartz of Durness. Many of the tracks and burrows re- 
ferred to the group (Polycheeta) are involved in consider- 
able doubt; but the Funicites, Lumbriconereites, and Merin- 
gowma, from the Solenhofen rocks, are satisfactory evi- 
dences of fossil forms. The arrangement of the apertures 


of Arenicola dithjma , from the Longmynd, in pairs is 
peculiar. 

In regard to beauty of form and colour, complex struc- 
ture and wonderful habits, the Polychceta are not sur- 
passed by any invertebrate class. The splendid bristles 
of the Aphroditidse, constantly glistening with all the hues 
of a permanent rainbow, the brilliant tints of the Phyllo- 
docidse, Hesionid®, and Nereid®, and the gorgeous branchial 
plumes of the Terebellid®, Sabellid®, and Serpulid®, can 
only be compared with the most beautiful types of butter- 
flies and birds. 

The class Annelida has been divided into the sections 
Brcinchiata and Abranchiata , the former comprehending 
the Polychseta, the latter the other groups ; 
but this does not always hold good, since 
many Polychteta have no branchiae. The 
latter, again, have been separated into the jmsisjp #0 
Dorsibranchs and Cephalobranchs, the former if 

corresponding to the Maricola, Errantia, or 
Nereid® of others, the latter to the Tubicola F l ^ n utmdes ’"'u 
orSedentaria. Grube’s divisions, llapacia and nmrek? U ' 
Limivora, are based on the nature of their 
food. In the present state of the department it will suffice 
to indicate the following families (chiefly after Malmgren) 
under which the Annelida Polych®ta have been ranged, 
and to refer for further information to the Annelides of De 
Quatrefages, the Familien of Grube, the Chcetopoda of 
Elders, the Annelides Chetojoodes 
of Claparede, the British Museum 
Catalogue by J ohnston and Baird, 
and the various works of Kinberg 
and Malmgren : — Euphrosy- 
NIDJE, AmPHINOMIDAS (fig. 13), 

APHRODITIDAi, POLYNOIDiE, AC(E- 
TIDA3 f SlGALIONIDiE, NePHTIIY- 
DIDAS, P HYLLODOCIDA3, HeSIO- 
NIDJS (fig. 14), AlCIOPIDiE, To- 
mopteridas (provisionally), Syl- 

LIDiE, NEREIDiE (fig. 1), StAURO- 
CEPHALIDAJ, LUMBRICONEREIDAJ, 

Eunicid/E (fig. 4), Onuphidid.e 
( fig. 1 0 ),Gontadidae, Glycerid as, 

Ariciida5, Opheliidas, Scali- 
BREGMID.-E,TELETHUSIDAS(fig. 20), 

Sphasrodoridas, Chlorasmidac, 

Sternaspidaj, Chactopteridac, 

SPIONIDA2 (fig. 21), ClRRATU- 
lidas, Capitellidas, Maldanidac 
( fig. 9 ),Ammociiarida3, Hermel- 

LID/E, AmPI 1ICTENIDA2 (figS. 11 

and 12), Ampharetida?, Tere- 
belliDj®, Sabellidas (fig. 1G), 

Eriographidas, and Serpulida; 

(fig. 15). 

II. The A. Oligochacta are annelids 'without tentacles, 
cirri, or specialised branchial processes. Bristles, variously 
grouped, from two to eight and upwards in each transverse 
series. They are hermaphrodite, and the young undergo 
no metamorphosis. 

The body is enveloped in a delicate cuticle resembling 
that of the Polych®ta, and pierced by many pores. Under- 
neath is a cellulo-granular hypoderm, with numerous glands. 
The set® are simple, bifid, or hair-like. The muscular 
layers are an external circular, and an internal longitudinal, 
marked by the bristle sacs. The foregoing tissues enclose 
a perivisceral space, with the usual septa and the charac- 
teristic corpuscles in a coagulable lymph, which performs 
important functions in the economy. 

The circulatory system consists essentially of a dorsal 
trunk situated over the digestive chamber, carrying the 
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blood from behind forwards, and a ventral or sub-intestinal 
conveying the fluid in the opposite direction. The former 
is broken up into a plexus of vessels in the anterior seg- 
ments, and generally gives off a large branch (perivis- 
ceral) on each side in the others. The periviscerals in 
certain segments behind the anterior plexus are enlarged, 
and so evidently contractile as to have received the name 
of “ hearts,” and propel the blood into the ventral vessel. 
In the other segments the periviscerals pass to the latter, 
either with or without division into branches — in the form 
of cutaneous plexuses, which are greatly developed in this 
group. Branches pass from the ventral to the intestinal 
wall, inosculating with others from the dorsal, and for min g 
a rich capillary network. In the Lumbrici there is also a 
third longitudinal vessel underneath the nerve-cord, and it 
is in communication with both dorsal and ventral, especi- 
ally by the cutaneous system. The blood is generally 
reddish, devoid of corpuscles, and coagulable. Respiration 
seems to be effected by the cutaneous and special plexuses, 
aided, probably, in some by the currents of water in the 
ciliated digestive canal. 

The digestive system is in the form of a simple straight, 
more or less muscular tube, differentiated into oesophagus, 
crop, gizzard, and sacculated intestine in Lumbricus , and 
coated internally with the usual glandular elements (certain 
glands anteriorly being supposed to be salivary), and lined 
internally with cilia. In the same group a peculiar closed 
fold of the chamber constitutes the typhlosolis of authors. 
The anus is situated at the posterior end of the body. In 
the Limicolous group the structure is less complex — pharynx, 
oesophagus, and intestine only being present. The nervous 
system consists of a pair of cephalic ganglia, from each of 
which a trunk passes by the side of the oesophagus to join 
the ventral chain, which gives off branches in each segment 
to the surrounding parts. In Lumb'icus another small 
gangliated chain lies over the commencement of the ali- 
mentary tract. The nervous system agrees in intimate 
structure with that of the Polychseta. Besides touch, and 
in some sight, the special senses are not much developed. 
Several have epidermal papillae connected with cutaneous 
nerves, which probably aid tactile sensibility. 

The Oligochaeta are hermaphrodite, the sexual elements 
being developed in certain anterior segments in the form 
of testicles, deferent canals, receptacles, copulatory papillae 
in some males, and ovaries and accessories in the female. 
In each segment, with a few exceptions (while there are 
two in each in Lumbricus), the segmental organs occur. 
Clapar&de thought that in the Limicola the latter are 
absent from the segments bearing the oviducts and seminal 
receptacles, but present in those having male organs ; 
while in Lumbricus they are present in all the segments 
except the four last. In some, special glands exist for 
secreting the egg-capsules. A cincture or clitellum occurs 
in certain segments anteriorly (in Lumbricus from the 
eighteenth to the twenty-ninth or thirtieth, and in the 
others from the tenth to the fifteenth segment). The ova 
are deposited in chitinous capsules (containing one or more), 
and the young issue therefrom in a tolerably complete con- 
dition. Besides the ordinary development by ova, it has 
long been known that Nais and Chcetogaster exhibit fissi- 
parous reproduction. In Nais, after a certain degree of 
growth has been reached, budding takes place, so that 
several tolerably complete young forms may be found at- 
tached to the adult. The process goes on until the Nais 
has been reduced to twelve or fourteen rings ; then a pause 
occurs, and the animal increases in length to forty or fifty 
rings, when a new cycle commences by division in the 
middle of the body Chcetogaster shows similar features, 
the budding taking place between the third and fourth 
segments in the androgynous form — many zoids or buds 


being attached in line ; but while the second in position is 
one of the newest, the second in age is near the middle of 
the series. 

Reproduction of lost parts readily takes place in this 
group. Parasites, such as Gregarmce, Opalines, lN T ema- 
toids, and larval cestodes, are met with internally, and 
Vorticellce are common externally. Commensalism is seen 
in Chcetogaster, which lives on the pond-snails ( Limnosus 
and Planorbis), and Stylaria is stated also to be ectopara- 
sitic. 

They are distributed over the land and fresh waters (in 
sand and mud) of the whole world : very few are marine. 

Two of the most important classifications are those of 
D’Udekem and Claparede. The former arranges the sub- 
orders according to the gemmiparous, or non-gemmiparous 
condition of the constituents. The latter group live in 
earth or mud, are unable to swim or follow their prey, and 
have always their organs of generation. The former are 
elegant little worms, living in stagnant or running water, 
able to swim, and their generative organs are developed 
only at certain periods. Claparede divides them into two 
families, viz., the 0. Terricola (including the earthworm 
and its allies), and the 0. Limicola , an arrangement much 
resembling Grube’s Lumbricina and Naidea. 

III. The A. Onychophora are represented by a single 
aberrant family, Peripatus. They are hermaphrodite forms 
(with claws instead of bristles) approaching the Arthropods, 
and inhabiting land and moist places in Chili, the West 
Indies, and other parts. The ventral nerve-cords remain 
separate. 

IV. The A. Discophora (leeches) are ringed forms (fig. 
17), without lateral appendages (except in Branchellion ), 
but possessing an anterior and posterior J|| 
sucker. There is no specialised respiratory plL 
system. They are generally hermaphrodite, 

and often ectoparasitic. |||ffi| 

Externally there is a delicate porous JlgA 
cuticle j beneath lies a thick glandular cutis, MSS 
which pours out an abundant secretion of 
mucus, as in the Nemerteans. The mus- 
cular system consists of an external circular A -A? ,W'V 
coat of considerable strength, from which 
various vertical or decussating bands pass 
at intervals, powerful longitudinal bundles 
being held in the intermediate spaces, especi- 
ally laterally. There are also special muscles vi<Nvh-jnrudo 
connected with the pharynx and other medicmaiis , L. 
parts. Each end of the body is generally formed into a 
flattened muscular sucker, consisting apparently of several 
amalgamated segments. By aid of the latter organs they 
move from point to point, and they can also progress 
rapidly by swimming like the N emerteans. The perivisceral 
space is quite absent. The circulatory system shows a 
main dorsal, a ventral, and two lateral trunks, all com- 
municating by branches in each ring. In Branchiobdella 
the blood is corpusculated. The blood is probably aerated 
on the cutaneous, and perhaps, in some cases, on the 
digestive surface. The digestive system consists of a 
mouth opening into the anterior sucker, a muscular 
pharynx, oesophagus, a large stomach with various csecal 
diverticula, and an anus which opens in front of the 
posterior sucker, though sometimes into it. In some (e.g. 
the common leech), the mouth is furnished with three 
horny serrated teeth. The nervous system is composed of 
two cephalic ganglia, which supply branches to the. eyes 
when present, and the usual gangliated ventral cord — giving 
off branches to the surrounding parts. The gullet passes 
through the connecting trunks as in the former, groups. 
The last ganglion in the ventral cord of Glepsine is larger 
than the others ; and, as in the Polychseta, the ganglia do 
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not always correspond in number with the rings. Other 
nerves occur in several, e.g., the leech, which has a trunk 
running along the dorsal surface of the digestive canal. 
Eye-specks are present in some, and touch is generally 
much developed. The cupuliform organs in the cutane- 
ous tissues of the head and anterior region in certain 
leeches are supposed to be connected with the latter sense. 

The Discophora are hermaphrodite (with the exception 
of the Malacobdellidce and EistrwbdeUidce), with the male 
organs ranged along the ventral surface in the form of a 
series of testes, which are connected with a common was 
deferens leading into a vesicnla seminalis on each side. 
The latter conveys the fluid into the intromittent organ, 
and its secretion agglutinates the spermatozoa into a seminal 
rope or spermatopliore. The female organs consist of two 
ovaries leading to a common duct, opening into the vagina, 
which receives the spermatophore. The segmental, organs 
are present, but not in direct communication with the 
reproductive structures, nor do they carry the products, to 
the exterior, since they are often caacal. The foregoing 
diverges from the arrangement in the other Annelida, since 
the generative products are not extruded into a perivisceral 
cavity, but pass outwards by a particular apparatus. The 
ova are deposited in capsules formed by special secretions, 
those of the leech being called cocoons. No metamor- 
phosis occurs in the development of the young, which by- 
ancl-by, in some cases, attach themselves in crowds to the 
abdominal surface of the parent. 

The Discophora do not possess much power of regenerat- 
ing lost parts. They are distributed everywhere, chiefly 




Fig. 18.— Bimdo medlclnalis, L., var. officinalis. The green leech. 

in fresh water and moist places ; some are marine. A few 

attain a large size, e.g., a species from Yaldivia is described 

as being two and a half feet long. Many are ectoparasitic, 

living on fishes, crabs, and even in jelly- M 

fishes (Bolinidse). In swampy ground - ggSSM 

in tropical countries certain leeches are 

often troublesome to travellers. Fossil iflllPly 

leeches have been found in the litho- 

graphic stones of Germany They 

have been grouped into five families, ||sg| |lf 

viz., Malacobdellidm, Histriobdellidae, 

Acanthobdellidse, Branchiobdellidse, and g§plg §|| 
Rhynchobdellidae — the latter including 
the medicinal leech of Europe, the 
green leech (fig. 18), the Bdella nilotica ^ |\ 
of Savigny (fig. 19), the horse-leech , ^ fapN 
skate-leech, pond-leech, which is devoid ^j§|fl lll P^ 

of an anterior sucker, and other well- Pr0 . ]o.-miia »Mca, 
known forms. Sjv - (After Savigny.) ' 

V. The A. Gephyrea seem to approach the Echinoderms 
through the Holothuroidea. The body is more or less 
cylindrical, and, though corrugated, is not definitely seg- 
mented. There is generally a protrusible proboscis, having 
the mouth at the end or at its base ; and the anus is 
terminal or dorsal. 

The cuticle is chitinous, has numerous processes of 
similar composition, longitudinal and transverse rugae, and 
many pores. Beneath is a hypoderm containing certain 
glandular organs or sacs, and, in some, bodies like tricho- 


cysts. Bristles occur in Echiurus and Bonellia . The 
muscular system consists of external circular and internal 
longitudinal fibres, and special groups of retractor and 
other muscles of the proboscis. In some the longitudinal 
layer is arranged in separate bands, stretching from one 
end of the body to the other. The circulatory system 
shows a dorsal and ventral vessel, both in the Sipunculidze 
communicating with a circular vessel (ciliated internally) 
surrounding the oesophagus, and sending prolongations 
into the ciliated tentacles. The latter contains a corpus- 
culated fluid. Certain ciliated infundihuliform organs also 
occur on the intestinal mesentery of Sipuncidus, and are 
thought to he connected with the so-called water-vascular 
system. In Echiurus there is a more distinct circulation, 
consisting, according to De Quatrefages,. of three longi- 
tudinal trunks — a dorsal, ventral, and intestinal. The 
perivisceral cavity is large, with rudimentary dissepiments in 
some, and contains a corpusculated fluid, which in the living 
animal shows very lively currents — most marked posteriorly, 
and generally in a longitudinal direction. In Bonellia 
the respiratory structures open into the latter chamber. 
Two kinds of excretory organs occur — in some opening 
into the rectum, and in others into the alimentary cavity 
anteriorly. The protrusible proboscis is often armed with 
chitinous processes. The mouth opens at the base of the 
proboscis in the Echiuridee, hut at its tip in the Sipuncu- 
lidre, the latter also having short ciliated tentacles sur- 
rounding the aperture. It is followed by a pharynx and 
much-convoluted alimentary canal lined with cilia. The 
anus is either terminal, or situated dorsally at a point near 
the anterior third of the body. The walls of the alimentary 
canal are glandular, and there are also muscular fibres. 
The nervous system consists of a ventral cord giving off 
various branches, bnt showing no distinct ganglionic en- 
largements, nor indication of a fusion of two cords. There 
is an oesophageal collar, but the cephalic ganglia do not 
seem to be always distinct. There are no organs of the 
special senses except those of touch, which is fairly de- 
veloped, and in a few eye-specks, especially in young forms. 

The A. Gephyrea are dioecious, and have structures 
homologous with the segmental organs of the other groups, 
in the form of a series of tubes or caeca. In the Sipm - 
cult, according to Keferstein and Elders, there are two 
testicles, and the ova are developed in ovaries attached to 
the wall of the body, but they vary in situation in other 
families. The products fall into the perivisceral cavity. In 
some the young undergo certain metamorphoses ( Actino - 
trocha-iorm), but in others the larval condition differs from 
the adult chiefly in the possession of ciliated zones. 

The Gephyrea are widely distributed on the surface of the 
globe, generally in muddy regions, and some are common 
in empty univalves. They are all marine. They have 
been grouped in three families: (1.) Echiuridee, contain- 
ing forms with bristles, such as the common spoon-worm 
(Echiurus vulgaris) and Bonellia; (2.) Sipunculidai, with a 
dorsal anus, e.g., Phascolosoma Bernhardi of the univalve 
shells; (3.) Priapulidee, with a terminal anus, e.g., Pricipuhs 
caudatus . Sternaspis has lately been removed to the Poly- 
chaeta, and PJioronis has been included in the group as a 
tubicolar Gephyrean. 

The Cheetognatha and the higher Turbellaria approach 
the Annelida proper very closely, though from different 
points of view, and may be regarded as intermediate 
between them and the Nematodes, Tematodes, and 
Cestodes. The Nemerteans (the highest group of the 
Turbellaria) especially come near the Annelida, notwith- 
standing the condition of the nervous system. They have 
cilia externally, and a cutis which secretes similar hyaline 
tubes to those of many Annelida. The muscular system is 
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greatly developed, and in definite layers, and many swim 
as freely as the most active leeches. The digestive system 
intimately agrees, having cilia on the inner surface of the 
canal, a muscular oesophageal region, and a sacculated 
intestine, while the glandular and other elements in the 
wall are very similar; it differs in not passing through a 
buccal nervous collar, although it lies beneath the nervous 
system in this region. The circulatory apparatus is fairly 
developed, and in some corpusculated. The special plexus, 
in certain forms, in the oesophageal part of the digestive 
tract points out not only the true function of the vessels 
(which have been considered a water-vascular system with- 
out reference to the cephalic sacs and their ciliated vessels 
in the Enopla), but shows a close analogy with the anterior 
plexuses of many Annelida proper and Balanoglossus, and 
even foreshadows the branchial system of certain verte- 
brates, as seen, for instance, in the young Petromyzon . The 
appending of the branchial system to the anterior end 
of the digestive is characteristic. Though it is quite in- 
accurate to say that the Nemerteans have a corpusculated 
fluid in the general cavity of their bodies, yet a highly 
organised corpusculated fluid exists in their muscular 
proboscidian chamber, and evidently performs important 
functions in their economy Moreover, the remarkable 
proboscis and its sheath pass through a ring of nervous 
tissue consisting of the superior and inferior commissures 
and their connections with the ganglia. The cephalic 
ganglia are large, and lie over the digestive system, but 
the nerve-cords are separated throughout. The Nemer- 
teans are chiefly dioecious, and the products of their sexual 
organs, which are developed in the form of a series of 
sacs on each side between the muscular wall of the 
body and the digestive canal, find exit by lateral pores, 
the contents of the male organs being often vented in 
clouds, as in Hermella. The young sometimes undergo 
a metamorphosis, e.g.> the Pyh’<A?m-development of certain 
Anopla. To this the Tornaria- condition 
of Balanoglossus and the Actinotrocha- 
state of certain Gephyrea show similar 
features; and the three forms lead by 
separate channels to the Annelids 
proper. There is little analogy with 
the Tunicates, but the similarity of the 
development of certain Echinoderms to 
the three forms just mentioned is emi- 
nently suggestive. 

Finally the Annelida as a whole 
show certain general features which 
may be grouped under three heads — 

(1.) The uses of the class to man; (2.) 

The property of phosphoresence ; and 
(3.) The power of boring into hard 
substances. 

The Annelida are not devoid of value 
in an economical sense. All round the 
British and many other coasts the lob- 
worm ( Arenicola marina , fig. 20) is 
used as bait; and here and there 
Nephthys cceca and Nereilepas fucaia. In 
the Channel and Channel Islands two 
of the most plentiful of the Nereid® 

[Nereis cultrifera and N. diversicolor ) 
are extensively employed in fishing. 

They are constantly sought for between tide-marks with a 
pointed instrument resembling a spear, and kept in vessels 
amongst sand and seaweeds. One of the most esteemed 
baits in ordinary and in conger fishing in the same regions 
is the large Marphysa sanguinea. The anterior segments 
of the living annelid only are preserved, since the posterior 
region is apt to decay and cause the death of the whole. 



20. — Arenicola 
marina , L. 


The natives of the Fiji group much relish a form allied to 
our Lyddice ninetta , and they predict its annual appearance 
in their seas by observing the phases of the moon. It is 
called Palolo by the Samoans and Tonguese, and Mbalolo 
by the Fijians. Occurring in vast numbers, formal pi esents 
of the esteemed food are sent by the fortunate chiefs con- 
siderable distances to those whose dominions are not visited 
by the annelid. If the latter has similar habits to the 
British Lysidice, it probably leaves its retreats in the coral- 
reefs and rocks for the purposes of reproduction. The 
extensive use of the Lumbrici in fresh- water fishing, and 
that of the leech in medicine, need only be alluded to — 
the latter forming a considerable item in British importa- 
tions. Ecliiurus is employed as bait by the Belgian 
fishermen, and Pallas records that the natives of the same 
coast formerly considered the muscular proboscis of the 
sea-mouse good food. Lastly, a Sipunculus is eaten by 
the Chinese. An examination, again, of the stomachs of 
our most valuable fishes shows the important part played 
by the Annelida in their food-supply; and the large 
number of species of fish which can be speedily captured 
on a rich coast with bait of Nereis cultrifera is ample cor- 
roboration. The stomachs of cod and haddock, for instance, 
are often quite filled with sea-mice with Polynoidas, Tere- 
bellid®, Alitta virens , Oivenia, Trophonia, Phascolosoma ; 
and in fresh water those of trout with Lumbrici . 

The property of phosphorescence occurs in the families 
Polynoid®, Syllid®, Ch®topterid®, and in Polycirrus and 
Lumbricus. In the first-mentioned, light greenish and 
somewhat steady scintillations are given off at the attach- 
ment of each scale, and the separate organ gleams with 
pulsations of light at the ruptured surface. It was pro- 
bably the latter appearance which caused M. de Quatre- 
fages to state that it was emitted in muscular contraction. 
The synchronous emissions of light by the Italian fire-flies is 
interesting in this respect. 

In the Syllid® the light 
comes from the under 
surface of each foot; in 
Choetopterus the most vivid 
luminosity is on the dor- 
sum of the tenth seg- 
ment; and Polycirrus is 
so phosphorescent, that 
•the slightest tremor -in 
the water causes vivid 
pale bluish fire to gleam 
along every tentacle. The 
exact physiology of the 
luminosity is still open to 
investigation, though P. 

Panceri of Naples con- 
nects it with certain fatty 
granules. The luminous 
emissions have no con- 
nection with light or 
darkness, with the cap- 
ture of prey, or the alluring 
of their enemies, nor with 
the illumination of the 
depths of the sea. 

Boring and burrowing 
in sand, mud, and earth 
are very general in the 
Annelida. Glycera and 
Nephthys, for • instance, 
disappear with great r 

with their proboscides, the former passing 
gated organ through a considerable space in a single 
thrust. Eteone and Ammotrypane carry their bodies swiftly 
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through xnoibt sand and gravel Others penetrate muddy 1 
clay and the debris in fissures of rocks The labours of 
the eai th worm in passing through the soil only requue 
indication , and the Gephyrea and some leeches show the 
same habits in clay and mud Certain Polychaeta and 
Gephyrea have also the power, m common with cimpedes, 
molluscs, Biyozoa, and sponges, of perforating rocks, stones, 
shells, and other solid media. The most conspicuous 


forms are Polydota ( fig 21), Dodecactna, Sabella saxuavi, 
and Phuscolosoma Johnstoni Though such annelids aie 
very abundant m coials, limestone, chalk, and shells, } et 
their occuirence m large numbeis m aluminous shale and 
sandstone shows that their peiforations aie not necessanly 
due to an acid. The influence of the bonng annelids m 
dismtegiatmg the foiegomg substances is consider- 
able (w. c. M ) 


ANNESLEY, Arthur. See Anglesea, Earl of. 

ANNI, oi Ani, the ancient Abmcum , a ruined city 
of Tuikey m Asia, m Aimema, situated about 25 
miles E S E of Kars, in. a rocky ravine, past which the 
Arpa-Chai, a tributary of the Aras or Araxes, flows 
The private houses of Anni are now little moie than 
heaps of loose stones, but in the rums of the public 
buildings there is still ample evidence of the former size 
and gieatness of the city. Seveial churches, mosques, 
and a building which was probably the palace, as well as 
the massive walls of the city, are the most perfect and 
conspicuous remains at Anni, and exhibit many points of 
great architectural beauty Anni was the capital of the 
Pakradian or Bagratian dynasty of Armenian kings, and 
under their rule reached the height of its greatness. Alp 
Arslan captured it in 1064, and handed it over to a tribe 
of Kuids, from whom it was taken by the Georgians In 
1319 an eaithquake completed the misfortunes of the city, 
reducing it to the state m which it now exists 

ANNO BOM, or Annabona, a small island off the 
west coast of Africa, situated m lat 1° 24' S and long 5 C 
35' E , 190 miles west of Cape Lopez Its length is about 
four miles, its breadth two, and, rising m some parts to 
a height of neaily 3000 feet above the sea, it presents a 
succession of beautiful valleys and steep mountains, that 
are covered with rich woods and luxuriant vegetation 
The inhabitants, who probably amount to about 3000, are 
negroes, veiy ignorant, but professing a belief in. the Roman 

ANNU 

B Y an an nuity is meant a periodical payment, made 
annually, or at more frequent intervals, either foi 
a fixed term of years, or during the continuance of a given 
life, or a combination of lives, as will be more fully 
explained further on In technical language an annuity 
is said to be payable for an assigned status, this being a 
general word chosen m preference to such words as “ time,” 
“ term," or “ period,” because it may include more readily 
either a term of years certain, or a life or combination of 
lives The magnitude of the annuity is the sum to be 
paid (and received) in the course of each year Thus, if 
,£100 is to be received each year by a person, he is said to 
have “an annuity of £100 ” If the payments are made 
half-yearly, it is sometimes said that he has “ a half-yearly 
annuity of £100,” but to avoid ambiguity, it is more 
commonly said he has an annuity of £100, payable by 
half-yearly instalments The former expression, if clearly 
understood, is preferable on account of its brevity. So we 
may have quarterly, monthly, weekly, daily annuities, 
when the annuity is payable by quarterly, monthly, 
weekly, or daily instalments An annuity is considered 
as accruing during each instant of the status for which it 
is enjoyed, although it is only payable at fixed intervals 
If the enjoyment of an annuity is postponed until after the 
lapse of a certain number of years, the annuity is said to 
be deferred. When an annuity is deferred for any number 
of years, say n, it is said, indifferently, to commence, or to 


Catholic faith Their chief town, a village on the north- 
east of the island, is merely a collection of rude huts, w ltli 
an equally barbarous chapel The roadstead is tolerably 
safe, and passing vessels frequently take advantage of it m 
older to obtain water and fiesh provisions, of which Anno 
Bom contains an abundant supply. The island was dis 
covered by the Portuguese on the 1st of Januuiy 1473, 
from which circumstance it received its name, “Dia de 
Anno Bom,” being the Poituguese term for New-Yeai's day 
It is claimed both by Spam and Portugal, but neithei of 
these nations exercises any authority in the island, which is 
governed by a native, or rather it is said by a body of five 
natives, each of whom holds the office of governor m turn, 
during the period that elapses till ten ships touch at the 
island 

ANNONAY, a town of Fiance, m the department of 
Ardeche, irregularly but picturesquely built on seveial 

.ill hills at the confluence of the nveis Cause and Deome, 
37 miles south of Lyons It contains few buildings that 
are worthy’’ of notice, although an obelisk m honour of the 
celebrated brothers Montgolfier, inventors of the balloon, 
who were natives of the place, and the Gothic chuich of 
Tiachi, built m the 14th century, deseive to be mentioned 
The manufactures of Anuoxiay are among the most im- 
portant m the depaitment, the chief being those of paper, 
long consideied to be the best m Fiance, and glove leather, 
while cotton, woollen, and silk goods are also pioducod 
Population, 18,445 

ITIES 

be enteied upon, aftei n yeais, or to lun fiom the end of n 
yeais, and if it is payable yearly, the fiist payment will be 
made at the end of (»+l) yeais, if lialf-yeaily, the fast 
half-yearly payment will be made at the end of (?& + \) 
years, if quarterly, the first quaiteily payment will be 
made at the end of (» + £) years, and so on If an 
annuity, instead of being payable at the end of each year, 
half-year, <fcc, is payable m advance, it is called an 
annuity-due 

If an annuity is payable for a teim of years independent 
of any contingency, it is called an annuity certain, if it is 
to continue for ever, it is called a perpetuity , and if m 
the latter case it is not to commence until after a term of 
years, it is called a defened perpetuity. An annuity de- 
pending on the continuance of an assigned life or lives, 
is sometimes called a life annuity, hut more commonly 
the simple term “annuity” is understood to mean a life 
annuity, unless the contrary is slated A life annuity, to 
cease in any event after a certain teim of years, is called a 
temporary annuity The holder of an annuity is called 
an annuitant, and the person on whose life the annuity 
depends is called the nominee. 

If not otherwise stated, it is always understood that an 
annuity is payable yearly, and that the annual payment 
(or rent, as it is sometimes called) is £1. Of late years, 
however, it has become customary to consider the annual 
payment to be, not £1, but simply 1, the reader supplying 
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whatever monetary unit he pleases, whether pound, dollar, 
tranc, thaler, &c It is much to be desired that this couise 
should be followed in any tables that may be published m 
future. 

The annuity, it will be observed, is the totality of the 
payments to be made (and leceived), and is so understood 
by all writers on the subject, but some have also used the 
word to denote an individual payment (or rent), speaking, 
for instance, of the first or second year’s annuity, — a prac- 
tice which is calculated to introduce confusion, and should 
therefore be carefully avoided. 

The theory of annuities certain is a simple application 
of algebra to the fundamental idea of compound interest 
According to this idea, any sum of money invested, or put 
out at interest, is increased at the end of a year by the 
addition to it of interest at a certain rate, and at the end 
of a second year, the interest of the first year, as well as 
the original sum, is increased m the same proportion, and 
so on to the end of the last year, — the interest being, m 
technical language, converted into principal yearly Thus, 
if the rate of interest is 5 per cent , £1 improved at 
interest will amount at the end of a year to £1 05, or, as 
we shall m future say, m conformity with a previous remark, 
1 will at the end of a year amount to 1 05. At the end of 
a second year this will be increased m the same ratio, and 
then amount to (1 05) 2 . In the same way, at the end of 
a third year, it will amount to (1 05) s , and so on 

Let i denote the interest on 1 for a year, then at the 
end of a year the amount of 1 will he 1 + i. Reasoning 
as above, at the end of two years the amount will be 
(1 + i) 2 , at the end of three years (1 +t) 3 , and so on In 
general, at the end of n years the amount will be (1 -t-t)", 
or this is the amount of 1 at compound interest m n years 
The present value of a sum, say 1, payable at the end of 
n years, is such a sum as, being improved at compound 
interest for n years, will exactly amount to 1. We have 
seen that 1 will m n years amount to (1 + t)*, and by pro- 
portion we easily see that the sum which m n years will 

amount to 1, must be ■ }-*- , or (1 It is usual to 

put v for -s-- — , so that v is the value of 1 to be received 
1 l+i ’ 

at the end of a year, and v" the value of 1 to be received 
at the end of n years. 

Since 1 placed out at interest produces i each year, we 
see that a perpetuity of i is equal in value to 1 , hence, 

by proportion, a perpetuity of 1 is equal m value to -. At 


5 pei cent , i= 05, and ^ = 20, or a perpetuity is worth 
20 years’ purchase - at 4 per cent , it is worth 25 years’ 
purchase, ^ = 25^ : at 3 per cent , it is worth 33-J years’ 

purchase, (^ = 33 &) • 

Instances of perpetuities are the dividends upon the 
public stocks m England, France, and some other coun- 
tries. Thus, although it is usual to speak of £100 con- 
sols, this £100 is a mere conception or ideal sum; and the 
reality is the £3 a year which the Government pays by 
half-yearly instalments. The practice of the French m 
this, as in many other matters, is more logical In speak- 
ing of their public funds, they do not mention the ideal 
capital sum, but speak of the annuity or annual payment 
that is received by the public creditor. Other instances 
of perpetuities are the incomes derived from the deben- 
ture stocks now issued so largely by various railway com- 
panies, also the feu-duties commonly payable on bouse 
property in Scotland. The number of years’ purchase 
which the perpetual annuities granted by a government or 


a railway company realise m the open market, forms a very 
simple test of the credit of the various governments or rail- 
ways Thus at the present time (May 187 4) the British per- 
petual annuity of £3, derived from the 3 per cent consols, 
is worth £93, or 31 years’ purchase, and a purchaser thus 
obtains 3 226 per cent interest on his investment Other 
examples are given m the subjoined tables, the figures m 
which are deduced from the Stock Exchange quotations 
of the irredeemable stocks issued by the various govern- 


rnents — 

No of Years' 
Purchase 

Interest per 
cent yielded to 
a Pm chaser 

British, 

31 00 

3 23 

Dutch, 

23 69 

4 22 

Swedish, 

21 20 

4 72 

Russian, 

20 40 

4 90 

French, , 

19 67 

5 08 

Brazilian, 

20 00 

5 00 

Portuguese, 

15 42 

6 48 

Argentine, 

13 50 

7 41 

Austri.ni, 

13 40 

7 46 

Italian, 

13 00 

7 69 

Turkish, 

9 50 

10 53 

Spanish, 

6 67 

15 00 

Venezuelan, 

3 50 

28 '57 


The following are a few other examples of perpetui- 


ties — 


Name 


No of Years’ 
Purchase- 


Metropolitan Board of AY orks Stock, 27 50 
Loudon and N AY Railway Debeu- 25 75 
ture Stock, 

North Butish Railway Debenture < 23 50 
Stock, 

Edinburgh AVater Annuities, 22 58 


Interest per 
cent yielded to 
aPtu chaser 

3 64 


4 26 
4 43 


We may mention in passing that the more usual practice 
of foreign governments when borrowing is not to grant 
the lender a perpetual annuity, but to issue to him bonds 
of say £100 each, bearing an agreed rate of interest, these 
bonds being usually issued at a discount, and redeemed at 
par by annual drawings during a specified term of years 
We have seen that the present value of any sum payable 
at tbe end of n years is found by multiplying it by 
(1 + hence the value of a perpetuity of 1 deferred 

n years is ^ - -v — • How an annuity for n years is clearly 

the difference between tbe value of a perpetuity to com- 
mence at once and a perpetuity deferred n years ; its value 

is therefore - - ( 1+ ^ — = * .ll— , 0 r putting a for the 

i % i 

value of tbe annuity, we have — 

i-a+bT" 

a — 

i 

By means of this equation, having any two of the three 
quantities, a, i, n, we can determine the third either exactly 
or approximately. Thus for n we have — 
log (1-m) 
log (1+4) 

There is no means of determining the value of i exactly, 
but it may be found to any degree of accuracy required by 
methods of approximation which our limits will not allow 
us to describe. 1 

1 A hi mil ax difficulty meets us in many other cases, as, for instance, 
when we wish to determine the rate of interest, haying given the 
amount of an annuity for a given term, or the value of an annuity or 
perpetuity deferred for a certain number of years The reader who 
wishes to pursue this subject is leferred to Francis Baily’s Doctrine of 
Interest and, Annuities, 1808, m the appendix to which the formulas 
of previous authors are examined, and new ones, which are at once 
simpler and more correct, are demonstrated Particular cases of the 
problem are considered m Turnbull’s Tables of Compound Interest 
and Annuities , p 132, and in various papers m the Assurance Maga- 
zine, among which may he specified De Morgan’s papeT ‘ ‘ On the Deter- 
mination of the Rate of Interest of an Annuity,” vol vm p 61, and 
a letter by J M'Lauchlan in the eighteenth volume The analogous 
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If the annuity fur n years is not to be enjoyed at once, 
but only after the lapse of t years, its value will be reduced 
m the proportion of 1 to the value of 1 payable m t years, 
or 1 : (1 + and the value of the defened annuity to 
continue for n years is therefore — 

^p-a+.r*}- 

It remains to find the amount at compound interest at 
the end of n years of an annuity payable for that term 
The amount of 1 in n years being (1 -f its increase m 
that time is (1 + i) n - 1 , but this increase arises entirely 
from the simple interest, i, of 1 being laid up at the end 
of each year and improved at compound interest during 
the remainder of the term Hence it follows that the 
amount at compound interest of an annuity of i m n years 
must be (1 + i) n - 1 ; and by proportion the amount of an 

annuity of 1 similarly improved will be — - • 

One of the principal applications of the theory of annui- 
ties certain is the valuation of leasehold property , another 
is the calculation of the terms of advances m consideration 
of an annuity certain for a term of years At present a 
large sum of money is annually borrowed by corporations 
and other public bodies upon the security of local rates m 
the United Kingdom It is sometimes arranged m these 
transactions that a fixed portion of the loan shall be paid 
off every year , but it is more commonly the case that, m 
consideration of a present advance, an annuity is granted 
for a term of years, usually 25 or 30, but m some instances 
extending to 50 Landed proprietors also, who possess 
only a life interest m their property, have been authorised 
by various Acts of Parliament to borrow money for the 
purpose of improving their estates, and can grant a rent- 
charge upon the fee-simple for a term not exceeding 30 
years. These are very favouiite investments with the life 
insurance companies of the countiy, as they are thus 
enabled to obtain a somewhat highei intei est — from 4^ 
to 4f per cent — than they could obtain upon ordinary 
mortgages with equally good security , the reason for this, 
of course, being that these loans are not so suitable as 
others for private lenders In this case, as in all others, 
the price is determined by the laws of supply and demand, 
and the number of lenders being less than in the case of 
ordinary mortgages, the terms paid by the borrowers are 
higher When a loan is arranged in this way, it is desir- 
able for various purposes, and m particular for the ascer- 
tainment of the proper amount of income-tax, to consider 
each year’s payment as consisting partly of interest on the 
outstanding balance of the loan and partly as an instal- 
ment of the principal. The problem of determining the 
separate amounts of these has been considered by Turn- 
bull, Tables , p 128 , and by Gray, Ass Hag., xi 172 

In making calculations for these and similar purposes, 
it is but seldom necessary to use the formulas given above 
The computer usually has recourse to one of the tables 
which have been published, containing values and amounts 
calculated for various rates of interest An extensive set 
of tables of this kind was published m 1726 by John 
Smart ; and many subsequent writers, as Dr Price, Baily, 
Milne, Davies, D. Jones, J Jones, have reprinted or 
abridged portions of these tables They show the amount 
and the present value both of a payment and of an annuity 
of £1 for every term of years not exceeding 100, at the 
several rates of interest, 2, 2|, 3, 3^, 4, 5, 6, 7, 8, 9, 10 
per cent ; the five most important tables giving — 


problem of determining the rate of interest m the bonds of foreign 
governments above mentioned, debentures, and similar securities, has 
been fully treated of by Gray, Ass. Mag , xiv. 91, 182, 397 , and by 
Makeham, xvm. 132, 


(1 ) The amount of £1 in any number of years, n ; or 

(1+bT 

(2.) The present value of £1 due m any number of years, 
n , or (1 +«)“*. 

(3 ) The amount of an annuity of £1 m any number of 
(l+i)--l 

years, n } or 

(4) The piesent value of an annuity of £1 for any 

, , 1 -( 1 +*)— 
number of years, n , or — — - - ■ — • 

(5) The annuity which £1 will purchase for any num- 

ber of years, n; or - — ~ • 

i (I + 1*) 

The scheme would be more complete if we add, with 
Corbaux, whose tables will be described below — 

(6) The annuity which would amount to £1 m n yeais; 


(1-M) n -1 * 

Smart gives the values of these functions not only for 
all integral values of n up to 100, but also for the half- 
years In this respect, however, he has not been followed 
by subsequent waters Some (as Milne) have stated that 
he “ has given the amounts and the present values both of 
s ums and annuities certain, wrong for every odd number 
of half-years ” This remark requires some explanation. 
The fact is that Smart’s tables are quite correct, but are 
not applicable according to the conventions that are 
usually observed in practice Thus, for example, he gives 
the amount of 1 at the end of half a year at 4 per cent, 
intei est as equal to ^104 = 1 01980390, this being the 
strictly correct theoretical value at 4 per cent mteiest 
But in practice the invariable rule is, when interest is 
calculated for a shelter term than a yeai, to take a propor- 
tionate part of the yeai’s interest, thus virtually chaiging 
a higher rate for the odd time, so that m the above case 
the amount at the end of half a year will be 1 02 This 
circumstance lenders it undesirable to tabulate the 
amounts and values for half-years ; and this is never now 
done The course adopted by Smait of giving the values 
and amounts of annuities for the odd half-years is open to 
more serious objection His figures in these cases are 
merely the values of the algebiaical functions above given, 
corresponding to the values of n, 1 , 1^,2}, &c , and do not 
give the amounts and values of annuities payable half- 
yearly In fact, we are unable to see that any piactical 
use could evei be made of his results in these cases. 

The following table, on p 75, m which the rate of in- 
terest is 5 per cent , will serve to illustiate the nature of the 
tables m question, as reprinted by Baily, D. Jones, and 
others 

It will be seen that the figures m the column numbered (2) 
are the reciprocals of those m (1), and the figures m column (5) 
the reciprocals of those m (4). Also, th.it the figures m (4) are 
the sums of the first 1, 2, 3, &c , terms of (2). Again, the figures 
m (3) are derived hy the successive addition of those m (1) to the 
fust term, 1 000000 , and the figures m (4) are equal to the product 
of those m (2) and (3) AVe have added the column (0) from Cor- 
haux’s tables These figures are the reciprocals of those m (3), and 
are equal to the product of those m (5) and (2), while the figures m 

(5) are the products of those in (1) and (6) 

It would perhaps he more convenient m prar tiee if tables (3) and 

(6) were altered so as to relate to annuities payable in advance (or 
annmties-due) In that case (3) would give the amount at com- 
pound interest m n years of an annuity-due of 1, aud (6) the annuity- 
due which would, at compound interest, amount to 1 in n years ; 

( 1 4 . a*+i - 1 - 1 

that is to say, the values of the functions and 

respectively. One very common application of 

table (3) is to find the amount of the premiums paid upon a life 
policy, and these premiums are always payable in advance. If that 
table were arranged as here suggested, the figures contained in it 
would be derived from those m (1), in precisely the same way as 
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75 


Table, of Amounts, Present Values, &c , at 5 per cent Interest, 
i = 05 


tl 

(1) 

(! + <)» 

(2) 

(1 + 0— 

(3) 

(1 + 

(4) 

1— (1 + *•)-» 

(o) 

(6) 

* 

* 

1 — (1 + 0~“ 

<l + O n -i 

1 

1 05000000 

95238095 

1 00000000 

95238095 

1 05000000 

1 0000000 

2 

1 10250000 

90702948 

2 05000000 

1 85941043 

53780488 

4878049 

3 

1 15762500 

86383760 

3 15250000 

2 72324803 

36720856 

3172085 

4 

1*21550625 

82270247 

4 31012500 

3 54595050 

28201183 

2320118 

5 

1 27628156 

*78352616 

5 52563125 

4 32947667 

23097480 

1809748 

6 

1 34009564 

74621540 

6 80191281 

5 07569207 

19701747 

1470175 

7 

1 40710042 

71068133 

8 14200845 

5 78637340 

17281982 

1228198 

8 

1 47745544 

67683936 

9 54910888 

6 46321276 

*15472181 

1047218 

9 

1*55132822 

64460892 

11 02656432 

7 10782167 

•14069008 

0906901 

10 

1 62889463 

61391325 

12 57789254 

7 72173493 

•12950458 

0795050 


(4) from (2). It would also be an improvement, for a reason to be 
mentioned presently, if the beading of the tables were altered, so 
that, for example, instead of (1) being called a table of the amounts 
of “£1” at the end of any number of “years,” it weie called a 
table of the amounts of “ 1 ” at the end of any number of “ terms ” 
It is not to be undeistood that the tables are ananged in the 
manner here shown Smart gives, m his First Table of Compound 
Interest, the values of oui (l)foi the vai ious rates of intei est ananged 
side by side ; m his Second Table he gives the values of oui (2) at 
dilfeient rates of interest similarly ananged , and so for (3), (4), 
and (5) This anangement has been followed by most authors, not 
only by those mentioned above as having copied Smart’s tables, but 
also by Chisholm, who states that the compound interest tables m 
Ins work (Commutation Tables, 1858) have been specially computed 
for it He gives the tables (1), (2), (3), (4), and (5), at the rates of 
mteiest 3, 3>, 4, 5, 6 per cent , to any number of years up to 105 
Hardy s Doctrine of Simple and Compound Interest, 1839, contains 
tables (1), (2), (3), (4), for the rates of mteiest k, f> b H> 

If, 2, 2\, 2k, 3f, 3, 8J, 8&, 8 j, 4, 4$, 41, 4f, 5, 6, 7, and 8 per cent , 
for any number of years up to 100. The anangement m our speci- 
men is that adopted by Ranee m his Tables of Compound Intel est, 
1852 He gives tables (1), (2), (3), and (4), at rates of interest 
proceeding, by steps of J per cent , fiom \ to 10 p-ei cent , foi any 
number of years fiom 1 to 100 The same airangement is also fol- 
lowed m the tables appended to Francis Coibaux’s Doctrine of 
Compound Interest, 1825 , but this author gives m one opening of 
the book not only the six tabular results m our specimen, but also 
the corresponding results when interest at the nominal rate of 5 per 
cent is payable half-yearly and quarterly, thus giving in one open- 
ing 24 tabular results side by side He gives results for every quar- 
tei of a year up to 16 years, and then foi each year up to 100 , and 
his rates of interest lange from 3 to 6 per cent., at intervals of \ per 
cent The only othei tables we think it needful to mention aie 
Turnbull’s, 1863 His work gives tables (1), (2), (3), (4), and (5), 
for the rates of mteiest 3, 3|, 4, 4J, 5, and 6, payable yearly , for 3, 
3 1, 2k, 3 1, 4, 4£, 4i 4f, 5, 5*, payable hall-yearly , and 3, 3^,4, 
44 5> 6, payable quarterly. The results extend m every case to 80 
teims of conversion — that is, 80 yeais, 80 half-years, and 80 quar- 
ters respectively The arrangement of the tables diffeis fiom that 
of all the others mentioned, as each page contains only the results 
pei taming to one table at one rate of mteiest The results aie given 

not only in decimals, but m £ s. d. m addition, which also is 
unusual. , , ,, , „ 

A few words may be heie added as to the practical method of 
constructing compound interest tables The formulas we have 
found above are not directly used for the calculation of the greater 
pait of the tabular results ; but these are m practice deduced the 
one fiom the other by continuous processes, the values found by the 
formulas being used at intervals for the purpose of verification. 
Smart gives, on page 47 of his woik, a descuption of the method lie 
las employed, and the subject has been fully dealt with by Gray m 
ms Tables and Formulae, chap 2 Since the publication ol that 
work, the Arithmometer of M Thomas (of Colmar) lias come into 
extensive use for the formation of tables of this land Foi a descrip- 
tion of the instrument, and some of its uses, the reader is leferreu. 
to the papers m the Assurance Magazine by Major-General 
Hannyngton, vol. xvi p 244 , Mr W J. Hancock, xvi. 265 ; 
and by Gray, xvii 249 ; xvui 20 and 123. 


Hitherto we have considered the annuity payments to 
be all made annually, and the case where the payments are 
made more frequently now requires attention, First, sup- 
pose that the annuity is payable by half-yearly instalments; 
then, in order to find the present value of the annuity, we 
have first to answer the question, What is the value of a 


sum payable in six months’ tune? and, in order to find 
the amount of the annuity in n years, we must first deter- 
mine what is the amount of a sum at the end of six 
months The annual rate of interest being i, it may he 
supposed at first sight that the amount of 1 at the end of 

six months will he 1 + 1 , but if this were the case, the 
amount at the end of a second period of six months would 
he increased m the same proportion, and be ^1 + f),or 
1 + 1 + | But this is contrary to our original assump- 
tion that the annual interest is i, and the amount at the 
end of a year therefore 1 + 1 , In fact, if we suppose the 

interest on 1 for half a year to he the interest on it for 

a year will not be i, but i + |. In order that the amount 

at the end of a year may be 1 + i, the amount at the end 
of six months must be such a quantity as, improved at the 
same rate for another six months, will be exactly 1+4, 
hence the amount at the end of six months must be */l+t, 
or (1 + if Seasoning in the same way, it is easy to see 
that, the true annual rate of interest being i, the amount of 
1 in any number of years, n, whether integral or fractional, 
will always be (1 + ?.)". Hence, by similar reasoning to 
that pursued above, the present value of 1 payable at the 
end of any number of years, n, whether integral or frac- 
tional, will always be (1 + 1 ) - * or v*. 

It is now easily seen — we omit the demonstrations for 
the sake of brevity — that the present value of an annuity 
pa yable half-yearly for n years (n being integral) is 

ihtl . 1-Q- +*)*"* and that the amount of a similar 

2 i ; 

annuity at the end of n years is . 

It is to be observed, however, that when we are dealing 
with half-yearly payments in practice, the interest is never 
calculated in the way we have here supposed. On the 
contrary, the nominal rate of interest being i, the rate 

paid half-yearly is so that the true annual rate in prac- 

„2 

tice is t + - ; for instance, if interest on a loan is payable 

half-yearly, at the rate of 5 per cent per annum, the true 
rate of interest is 050625, or <£5, Is. 3d. per £-100. Under 
these circumstances interest is said to he convertible into 
principal twice a year. Assuming that interest is thus 
convertible m times a year, the rate of interest for the m ik 

part of a year will be ~, and the amount of 1 at the end 
of n years, that is, at the end of inn intervals of conversion, 
will be ^1 + . Assuming the number m now to in- 
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crease indefinitely, 01 uitexestto be cemeitible momently, 
the above amount becomes e' r , where e is the base of the 
natural (or Napierian) logarithms 

In consequence of the above-mentioned practice as to 
half-yearly interest, the values given in Smart’s tables for 
the odd half-yeais, though theoretically conect, aie piac- 
tically useless, and they have been supeiseded by the other 
tables above mentioned It is impoitant, however, always 
to bear m mind that when intei est is thus payable half- 
yearly or quai teily, the true late of intei est exceeds the 
nominal Fiom want of attention to this point, the sub- 
ject has become involved m much confusion, not to say 
enoi, m the "works of Milne and some other writers 

It is easily seen from the above formula that the amount 

of 1 m mn years, at the late of intei est — , is the same as 

that of 1 mn yeais, at the rate of interest i convertible m 
times a year, and a similar property holds good of present 
values Hence, the tables calculated at the late of interest 

— may be used to find the amounts and present values 
m 

at the rate i convei table rn times a year, for example, the 
tables calculated for intei est 2 pei cent, will give the results 
for 4 per cent, payable half-yearly For this reason it 
would be an improvement, as remailced above, to use the 
woid “terms” m the headings of the tables instead of 
“years” 

We pass on now to the consideration of the theory of 
life annuities This is based upon a knowledge of the 
rate of mortality among mankind in general, or among the 
particular class of persons on whose lives the annuities 
depend If a simple mathematical law could be discovered 
which the mortality followed, then a mathematical formula 
could be given for the value of a life annuity, m the same 
way as we gave above the formula for the value of an 
annuity certain In the early stage of the science, De- 
moivre propounded the very simple law of mortality which 
bears his name, and which is to the effect, that out of 86 
children born alive 1 will die every year until the last 
dies between the ages of 85 and 86 The mortality, as 
determined by this law, agreed sufficiently well at the 
middle ages of life with the mortality deduced from the 
best observations of his time , but, as observations became 
more exact, the approximation was found to be not suffi- 
ciently close This was particularly the case when it was 
desired to obtain the value of joint life, contingent, or 
other complicated benefits Demoivre’s law is now, accord- 
ingly, entirely a thing of the past, and does not call for any 
further notice from us. Assuming that law to hold, it is 
easy to obtain the formula for the value of an annuity, 
immediate, deferred, or temporary , but such formulas are 
entirely devoid of practical utility Those who are curious 
on the subject may consult the paper by Charlon, Ass 
Mag , xv. 141. In vol. vi p 181, will be found an in- 
vestigation by Gray of the formula for the value of an 
annuity when the mortality table is supposed to follow a 
somewhat more complicated law. No simple formula, 
however, has yet been discovered that will represent the 
rate of mortality with sufficient accuracy; and those which 
satisfy tins condition are too complicated for general use. 

The rate of mortality at each age is, therefore, in practice 
usually determined by a series of figures deduced from 
observation; and the value of an annuity at any age is 
found from these numbers by means of a senes of arith- 
metical calculations. Without entering here on a descrip- 
tion of the manner of making these observations and de- 
ducing the rate of mortality, and of the construction of 
“Mortality Tables,” we append, for the sake of illustration, 
one of the earliest tables of this kind, namely, that of 
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Deparcieux, given m his Ussai sur les Pi obabihtes de la 
Duiee de la Vie Surname , 1746 


Age 

Number 

hung 

lx 

Number 
dying in 
the next 
jcai 
dx 

Age 

X 

Numbei 

bung 

lx 

Number 
dj mg in 
the next 
jtar 
£?* 

Age 

X 

Number 
In mg 

lx 

Number 
dj lugm 
the next 
year 
d x 

3 

1000 

30 

34 

702 

8 

65 

395 

15 

4 

970 

22 

35 

694 

8 

66 

380 

16 

5 

948 

18 

36 

686 

8 

67 

364 

17 

6 

930 

15 

37 

678 

7 

68 

347 

18 

7 

915 

13 

38 

671 

7 

69 

329 

19 

8 

902 

12 

39 

664 

7 

70 

310 

19 

9 

890 

10 

40 

657 

7 

71 

291 

20 

10 

880 

8 

41 

650 

7 

72 

271 

20 

11 

872 

6 

42 

643 

7 

73 

251 

20 

12 

866 

6 

43 

636 

7 

74 

231 

20 

13 

860 

6 

44 

629 

7 

75 

211 

19 

14 

854 

6 

45 

622 

7 

76 

192 

19 

15 

848 

6 

46 

615 

8 

77 

173 

19 

16 

842 

7 

47 

607 

8 

78 

154 

18 

17 

835 

7 

48 

| 599 

9 

79 

136 

18 

18 

828 

7 

49 

590 

9 

80 

118 

17 

19 

821 

7 

50 

581 

10 

81 

101 

16 

20 

814 

8 

51 

571 

11 

82 

85 

14 

21 

806 

8 

52 

560 

11 

83 

71 

12 

22 

798 

8 

53 

549 

11 

84 

59 

11 

23 

790 

8 

54 

538 

12 

85 

48 

10 

24 

782 

8 

55 

526 

12 

86 

38 

9 

25 

774 

8 

56 

514 

12 

87 

29 

7 

26 

766 

8 

57 

502 

13 

88 

22 

6 

27 

758 

8 

58 

489 

13 

89 

16 

5 

28 

750 

8 

59 

476 

13 

60 

11 

4 

29 

742 

8 

60 

463 

13 

91 

7 

3 

30 

734 

8 

61 

450 

13 

92 

4 

2 

31 

726 

8 

62 

437 

14 

93 

2 

1 

32 

718 

8 

63 

423 

14 

94 

1 

1 

33 

710 

8 

64 

409 

14 

95 

0 



It is to be understood fiom this table that the mortality 
among the persons observed was such that out of every 
1000 children alive at the age of 3, 30 died before attain- 
ing the age of 4, leaving 970 alive at 4; 22 died between 
the ages of 4 and 5, leaving 948 alive at the age of 5 , 
and so on, until one person is left alive at the age of 94, 
who died before attaining the age of 95 

For the purpose of explaining more fully the method of 
finding the value of a life annuity, it will be convenient, m 
the first instance, to establish the two following lemmas. 

Lemma 1. To find the value of a sum to be received at 
a future time in the event of the happening of a given 
contingency — Suppose that the sum of 1 is to he re- 
ceived in n years' time, piovided that a certain event 
shall then happen (or shall have then happened), the 
probability of which is p. We have seen that the value 
of 1 to be certainly received in n years’ time is v*. 
In order to introduce the idea of probability into the 

problem, suppose that p = so that there are a cases 

favourable to the happening of the assumed event, and 
b unfavourable, the total number of possible cases, all of 
which are equally probable, being (a + 6) We may sup- 
pose, for instance, that there are (a + b) balls in a bag, of 
which a axe white and b black ; and that 1 is to be 
received if a white ball is drawn In order to deteimme 
the value of the chance of receiving 1 m consequence 
of a white ball being drawn, suppose that ( a + b ) per- 
sons draw each one ball, and that every one who 
draws a white hall receives 1 , then the total sum to 
be received is a, and the value of the expectation of all 
the (a + b) persons who draw is also a But it is clear 
that each of the persons has the same chance of drawing a 
white ball, therefore the value of the expectation of each 

of them is -~ = o This is the value of the chance of 

a+l 1 

receiving 1 immediately before the drawing is made in 
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n years’ time ; the value at the present time will there- 
fore be v n p We may also airive at this result as follows 
The same suppositions being still adhered to, the present 
value of the sum a to be distributed at the end of n yeais 
is av n } and each of the (a + b) persons having the same 
chance of receiving 1, the value of the expectation of each 
a M K 
it. — -v n =pv* 

a+b 

Lemma 2 To find the present value of 1 to be received 
in n years’ time, if a specified pa son, whose age is now x, 
shall be then living — The sum to be received in this case 
is called an endowment , and the person on whose life it 
depends is called the nominee . The probabihty that the 
nominee will be alive is to be found, as already intimated, 
by means of a mortality table. Out of the various tables 
oi this nature that exist, that one must be chosen which, 
it is believed, most faithfully represents the probabilities 
of life of the class of persons to which the nominee be- 
longs Suppose we have reason to believe that Deparcieux’s 
table, above given, is the most suitable in the case before 
us, — that the age of the nominee is 30, and the term of 
years 10 Then, observing that, according to Deparcieux’s 
table, the number of persons living at the age 30 is 
734, while the number at the age 40 is 657, and the 
difference, or the number who die between the two ages, 
is 77, we conclude that the chances of any particulai 
nominee of the age of 30 dying before attaining the age 
of 40 are as 77 to 734, and the chances m favour of 
his living to the age of 40 are as 657 to 734, or the 
657 

probability of his living to 40 is ~ 

Passing now from figures to more geneial symbols, we 
will use l x to denote the number given in the mortality 
table as alive at any age % , so that, for example, m the 
above table, l i0 = 734, l i0 = 657 , and in accordance with 
what we have just explained, the piobabihty of a nominee 
of the age pc living to the age x + n, will therefore be 

expressed by Hence, by lemma 1, the value of 1 to 
be received if the nominee shall be alive at the end of 
n years, is — i/ 1 In the particular case supposed above, 
the actual value will be, taking the rate of mteiest at 
3 per cent, (1 03) -10 = 666035 We may look at 

the question from another point of view Suppose that 
734 persons of the age of 30 agree to purchase from an 
insurance company each an endowment of £1, payable at 
the end of 10 years, then the probabilities of life being 
supposed to be correctly given by Deparcieux’s table, we 
see that 657 of those persons will be alive at the end of 
10 years, or the engagement of the insurance company to 
pay £ 1 to each survivor amounts to the same thing as the 
engagement to pay £657 at the end of 10 years, and the 
present value of this sum is 657 (1 03)~ 10 The sum that 
should be paid by each of the 734 persons, so that the 
company shall neither gam nor lose by the transaction, is 

theiefore —(1 03)~ 10 , as before. If we suppose the pro- 
babilities of life to agree with those of the English Table, 
Ho 3, Males, which is printed at the end of this article, 
the value of the same endowment will be — 

If now we carefully examine the leasonmg of the last 
paragraph, we see that we have made an assumption that 
must not be allowed to pass without some further justifica- 
tion We have assumed, m fact, that the lives we are 
dealing with will die off at the exact rate indicated by the 
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mortality table This, howevei, we know, is not neces- 
sarily the case Even if the mortality table correctly 
represents in the long run the rate of mortality among the 
lives we are dealing with, we know that the late of 
mortality will, fiom accidental circumstances, be some- 
times greater and sometimes less than that indicated by 
the table If, for example, we have 734 persons under 
observation, all of the age 30, we have no certainty that 
at the end of 10 years exactly 77 will have died, leaving 
Go 7 alive It is, indeed, within the range of possibility — 
firstly, that the whole 7 34 persons may die before the age 
40 , and, secondly, that none of them may die, or that the 
whole 734 may attain the age of 40 It appears, theie- 
fore, as if we had used the word “probability” m the 
second lemma m a different sense from that we attached 
to it m the first , for, m that case we know that if the 
whole of the (a + b) balls are diawn, a of them will cer- 
tainly be white, and b black But the cases will be more 
parallel if we suppose that each of the balls, after being 
diawn, is replaced m the bag If this is done, we see it 
is no longer certain that when (a + b) drawings take place, 
a of the balls will be white, and b black It may, under 
these altered circumstances, possibly happen that the balls 
diawn at each of the (a+b) drawings will all be white, 
or on the contrary all black But when a very large num- 
ber of drawings aie made, we can prove that the latio of 
white balls drawn to the black will differ very little from 
the ratio of a to b, and will exactly equal it if the number 
of drawings is supposed to be indefinitely large In this 
case we know that the probability of di awing a white ball 

is still and passing now to the case of lives under 

observation, we can say, m the same sense, that the pro- 
bability of a person of the age of 30 living foi 10 years is, 

according to Depaicieux’s table, and that on the 

average of a very large number of observations, that frac- 
tion will accurately represent the number of persons 
surviving We shall, theiefore, be justified m basing all 
our reasonings on the assumption that the lives we are 
dealing with die precisely at the rate indicated by the 
figures of the mortality table 

We are now in a position to show how the value of a 
life annuity is calculated The annual payment of the 
annuity being 1, which is to be made at the end of each 
year through which the nominee shall live, the annuity 
consists of a payment of 1 at the end of one year if the 
nominee is then alive, of the same payment at the end of 
two years, at the end of three years, &c , under the same 
condition, and is therefore equal to the sum of a series of 
endowments If a; is the age of the nominee, the value of 
the endowment to be received at the end of the wth year 

is, as we have seen m lemma 2, and the total value 

of the annuity is theiefore 

.. ( 1 ) 
ijf 

By means of this formula, taking the values of L, 
h+a & G 7 from the moitahty table, and calculating the 
values of v, v 2 , v 3 , &c , according to the desned rate of 
interest, or taking their values from the compound interest 
tables pieviously described, we can calculate the value of 
an annuity at any age with any degree of accuracy desired 
In practice the calculations would be most readily made 
by the aid of logarithms 

We can arrive at the above formula more readily by 
availing ourselves of the supposition which we have seen 
to be allowable, that the lives under observation will 
die off exactly at the rate indicated by the mortality table. 
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Thus, suppose that l m persons of the age x buy each an 
annuity of 1. Then the number of persons who will survive 
to the age x + 1 , and claim the first payment of the annuity, 
-will he l x H . The value of 1 to he paid at the end of a year 
is v, and therefore the present sum that will be required to 
provide for all the payments at the end of the first year 
will he l xU v. The number of persons who will survive 
two years, so as to claim the second yeai’s payment, will 
be l m+2 , and multiplying this into the value of 1 payable 
at the "end of two years, we get l^v 2 as the present sum 
necessary to provide for the payments at the end of the 
second year. Proceeding m this way, the total sum that 
will be required to provide the annuities to the l x persons, 
will he l v+ {v + l a+ y + l„ + 3 v B + . . Hence the value of an 
annuity on a nominee of the age x, or the sum that will 
on the average he required to provide for such an annuity, 
will be 

l X 4.- l v+l a + e v 2 +L-i-^ 3 -h . ■ > . (2) 

la 

which is at once seen to he the same as (1) formula under 
another shape 

If we suppose money to bear no interest, or make v — 1 
in the formula for the value of an anniuty, we shall obtain 
a q uan tity which is called the “ expectation of life,” or the 
« average duration of life, 5 ' being the avexage number of 
years which pei sons of the given age will one -with another 
live Denoting this by e x) and making v~l m the formula 
above given, we get 

l a- ( 1 4 - las + 2 + "h 

Z 

As in the formula for the annuity, no payment is made 
on account of the year m which the nominee dies, this 
formula gives the average number of complete years that 
persons of the given age will live according to the mortality 
table, and makes no allowance for the portion of the year 
in which death occurs The expectation thus found is 
called the curtate expectation, and in order to obtain the 
complete expectation of life, which is denoted by e m half a 
year must be added to it. 

The first writer who is known to have attempted to 
obtain, on correct mathematical punciples, the value of 
a life annuity, was Johan De Wit, Grand Pensionary of 
Holland and West Pnesland All our exact knowledge 
of his writings on the subject is derived from two papers 
contributed by Mr Frederick Hendriks to the Assurance 
Magazine , vol u. p 222, and vol in p 93. The former 
of these contains a translation of De Wit’s report upon the 
value of life annuities, which was piepared in consequence 
of the resolution passed by the States General, on the 25th 
April 1671, to negotiate funds by life annuities, and 
which was distributed to the members on the 30th July 
16 VI The latter contains the translation of a number of 
'etteis addressed by De Wit to Burgomaster Johan Hudde, 
jearing dates from September 1 670 to October 1671. The 
ixistence of De Wit’s report was well known among his 
lontemporaries, and Mr Hendriks has collected a number 
>f extracts from various authors referring to it, but the 
eport is not contained m any collection of his works 
ixtant, and had been entirely lost for 180 years, until 
dr Hendriks conceived the happy idea of searching for it 
mong the state archives of Holland, when it was found 
ogether with the letters to Hudde It is a document of 
xtreme interest, and (notwithstanding some inaccuracies 
a the reasoning) of very great merit, more especially con- 
idering that it was the very first document on the subject 
hat was ever written; and Mr Hendnks’s papers will well 
epay a careful perusal 

It appears that it had long been the practice m Holland 
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for life annuities to be gi anted to nominees of any age, 
m the constant proportion of double the rate of interest 
allowed on stock, that is to say, if the towns were borrow- 
ing money at 6 per cent , they would be willing to grant a 
life annuity at 12 per cent , if at 5 per cent , the annuity 
granted was 10 per cent , and so on. De Wit states that 
“ annuities have been sold, even m the present century, 
first at six years’ purchase, then at seven and eight, and 
that the majority of all life annuities now current at the 
country’s expense were obtained at nine years’ purchase, 
but that the price had been m ci eased m the course of a 
few years from eleven years’ purchase to twelve, and fioin 
twelve to fourteen He also states that the rate of interest 
had been successively reduced fiom 6\ to 5 per cent , and 
then to 4 per cent The principal object of bis i eport is to 
prove that, taking interest at 4 per cent , a life annuity 
was worth at least sixteen years’ pm chase, and, m fact, 
that an annuitant purchasing an annuity for the life of 
a young and healthy nominee at sixteen years’ purchase, 
made an excellent bargain It may be mentioned that he 
argues that it is more to the advantage, both of the count zy 
and of the private investor, that the public loans should be 
laised by way of grant of life annuities rather than per- 
petual annuities. It appears conclusively fiom De Wit’s 
correspondence with Hudde, that the rate of mortality 
assumed as the basis of his calculations was deduced from 
careful examination of the mortality that had actually pre- 
vailed among the nominees on whose lives annuities had 
been granted m former years De Wit appears to have 
come to the conclusion that the probability of death is the 
same m any half-yeai fiom the age of 3 to 53 inclusive; 
that m the next ten years, from 53 to 63, the probability 
is greater in the ratio of 3 to 2 , that m the next ten years, 
fiom 63 to 73, it is greater m the latio of 2 to 1, and m 
the next seven years, from 73 to 80, it is gi eater m the 
ratio of 3 to 1 , and he places the limit of human life at 
80 If a mortality table of the usual form is deduced 
from these suppositions, out of 212 persons alive at the 
age of 3, 2 will die eveiy year up to 53, 3 zn each of the 
ten years from 53 to 63, 4 in each of the next ten yeais 
from 63 to 73, and 6 m each of the next seven years fiom 
73 to 80, when all will be dead This is the conclusion 
we have diawn from a caieful study of the repoit, but, 
m consequence of the inaccuiacios above mentioned, some 
doubt exists as to De Wit’s leal meaning, and Mr Hen- 
driks’s conclusion is somewhat diffeient from ours (see Ins 
note, Ass Mag vol u p 246) The method of calculation 
employed by De Wit differs much from that deseiibed 
above, and a short account of it may interest the reader 
Suppose that it were desned to apply it to deduce the 
value of an annmty according to Deparcieux’s moitality 
table given above, then we assume that annuities are 
bought on the lives of 1000 nominees each 3 years of 
age. Of these nominees, 30 will die before attaining the 
age of 4, and no annuity payment will he made in respect 
of them, 22 will die between the ages of 4 and 5, so that 
the holders of the annuities on their lives will receive 
payment for 1 year; 18 attain the age of 5 and die befoie 6, 
so that the annuities on their lives are payable for 2 years. 
Reasoning in the same way, we see that the annuities on 
15 of the nominees wall be playable for 3 years; on 13, 
for 4 years, on 12, for 5 years, on 10, for 6 years; and 
so on. Proceeding thus to the extremity of the table, 2 
nominees attain tbe age of 93, 1 of whom dies before the 
age of 94, so that 90 annmty payments will he made in 
respect of him; and the last survivor dies between the 
ages of 94 and 95, so that the annmty on Ms life will be 
payable for 91 years. Having previously calculated a 
table of the values of annuities certain for every number 
of years up to 91, the value of all the annuities on the 



ANNUITIES 


79 


1000 nominees will be found by taking twenty-two times 
the value of an annuity for 1 year, eighteen times the 
value of an annuity for 2 years, fifteen times the value of 
an annuity for 3 years, and so on, — the last term being 
the value of 1 annuity for 91 years, — and adding them 
together ; and the value of an annuity on one of the 
nominees will then be found by dividing by 1000 Before 
leaving the subject of De Wit, we may mention that we 
find m the correspondence a distinct suggestion of the law 
of mortality that bears the name of Demoivre. In De 
Wit’s letter, dated 27th October 1671 (Ass Mag , vol m 
p 107), he speaks of a “provisional hypothesis” suggested 
by Hudde, that out of 80 young lives (who, from the 
context, may be taken as of the age 6) about 1 dies 
annually. In strictness, therefore, the law m question 
might be more correctly teimed Hudde’s than Demoivre’s. 

De Wit’s report being thus of the nature of an unpub- 
lished state paper, although it contubuted to its author’s 
reputation, did not contribute to advance the exact know- 
ledge of the subject, and the author to whom the credit 
must be given of first showing how to calculate the value 
of an annuity on correct principles is Dr Edmund Halley, 
F It S. In the Philosophical Transactions , Nos 196 and 
198 (January and Maich 1693), he gave the first approxi- 
mately correct mortality table (deduced from the records of 
the numbers of deaths and baptisms m the city of Breslau), 
and showed how it might be employed to calculate the 
value of an annuity on the life of a nominee of any age 
His method of procedure exactly agrees with the formula 
(1) above given, and while he confesses that it requires 
a senes of laborious calculations, he says that he had 
sought m vam for a more concise method His papers, 
which t are full of interest, are reprinted in the eighteenth 
volume of the Assurance Magazine . 

Previous to Halley’s time, and apparently for many 
years subsequently, all dealings with life annuities were 
based upon meie conjectural estimates. The eaihest 
known reference to any estimate of the value of life annui- 
ties rose out of the requirements of the Ealcidian law, 
which (40 bo) was adopted in the Homan empire, and 
which declared that a testator should not give more than 
three-foui ths of his property m legacies, so that at least 
one-fourth must go to his legal representatives. It is easy 
to see how it would occasionally become necessary, while 
this law was m force, to value life annuities charged upon 
a testator’s estate iEmilius Macer (230 ad) states that 
the method which had been m common use at that time 
was as follows * — From the earliest age until 30 take 30 
years’ pui chase, and for each age after 30 deduct 1 year 
It is obvious that no consideration of compound interest 
can have entered into this estimate , and it is easy to see 
that it is equivalent to assuming that all persons who attain 
the age of 30 will certainly live to the age of 60, and 
then certainly die Compared with this estimate, that 
which was propounded by the Praetorian Prefect Ulpian — 
one of the most eminent commentators on the Justinian 
Code — was a great improvement. His table is as follows . — 


Age 

1'eais’ 

Purchase 

Ago 

Tears* 

Tin chase 

Birth to 20 

30 

45 to 46 

14 

20 „ 25 

28 

46 „ 47 

13 

25 

„ 30 

25 

47 „ 48 

12 

30 „ 35 

22 

48 „ 49 

11 

35 

, 40 

20 

49 „ 50 

10 

40 

, 41 

19 

50 „ 55 

9 

41 

, 42 

18 

55 „ 60 

7 

42 

, 43 

17 

60 and ) 


43 

, 44 

10 

upwards ( 

5 

44 

, 45 

15 



Here also we have no reason to suppose that the element 
of interest was taken into consideration , and the assump- 
tion, that between the ages of 40 and 50 each addition of a 
year to the nominee’s age diminishes the value of the 
annuity by one year’s purchase, is equivalent to assuming 
that there is no probability of the nominee dying between 
the ages of 40 and 50 Considered, however, simply as a 
table of the average duration of life, the values are fanly 
accurate. At all events, no more correct estimate appears 
to have been arrived at until the close of the 17 th century. 
Fuller information upon the early history of life annuities 
will be found m the article “ Annuities on Lives, History 
of,” m Mr Walfoid’s Insurance Cyclopaedia. 

Demoivre, in his Treatise on Annuities, 1725, showed 
that it was unnecessary to go through the whole of the 
calculation indicated by the formula (1) or (2) for each 
age, and that the value of an annuity at any age might 
be deduced by a simple process from that at the next 
older age This may be demonstrated as follows . — If it 
were certain that a person ot any age, say 39, would live 
for a year, then the value of an annuity on his life would 
be such a sum as would increase at interest m a year to 
the value of an annuity on a life one year older, say 40, 
increased by a present payment of 1, that is, putting a 
foi the value of an annuity and l a for that on a life one 
yeai older, the value would be v (1 4- ! a) But it is un- 
certain that the life will exist to the end of a year, and 
the value of the annuity must therefore be reduced in the 
proportion of this uncertamty, or be multiplied by the 
probability that the given life will survive a year Putting 
then p to denote this probability, we have a = vp (1 + *<*). 
This formula may also be demonstrated algebraically. We 
have seen that 


17 27 37 




where z is the difference between the age of the given life 
and that of the oldest in the mortality table (Assuming 
the present age to he 39, then m the English Table No 3, 
Males, 2 will be 107 - 39 = 68 ) In the same way, we have 


Hence c 


4 + 4 + 4 + -4 

ia -«J(l+t$+«*q+ • • • • • + «*'V0 , 

=v~(l + 'a) 

— vp(l 4- *a) 

—the same result as already proved. 

If we suppose the present age to be x, we may put the 
formula m the shape 


but it will be found preferable to omit the subscript x 
whenever this can be done without risk of confusion 

This formula has been commonly attributed to Simpson, 
who in 1742 published his Doctrine of Annuities and Re- 
versions; hut, although he certainly showed that it is 
applicable to annuities on the joint duration of two or 
more lives, the first discovery of it is undoubtedly due to 
Demoivre (See Farrens Historical Essay on the XJse and 
early Progress of the Doctrine of Life Contingencies in 
England, p 46 ) The formula appears to have been in- 
dependently discovered by Euler, and was given by him in 
a paper m the Memoirs of the Royal Academy of Sciences 
at Berlin, for the year 1760. 

Mr Peter Gray has shown in Ms Tables and Formula, 
1849, how Gauss’s logarithmic table may be advantage- 
ously employed m calculating the values of annuitie* 
by the above formula. That table gives us the value of 
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log (1 + a) when that of log a is known In other words, 
the argument of the table is log ci, and the tabular result is 
log (l + a) When ordinary loganthnue tables are used, 
the formulas being 

log ci a = log vp m + log (1 + «*+i), 

log a a _! = log vp„_ x + log (1 + a„) , 

we have to find a a by means of an inverse entry into the 
table before log (1 + «,) can be found, but when Gauss’s 
table is used (as recomputed and extended by Gi ay), “All 
the entries of the same kind — direct and inverse — are 
brought together, the whole of the logarithms being found 
before a single natural number is taken out We con- 
sequently proceed right thi ough the table , and as we 
proceed, we find two, three, four, and even as many as six 
and eight entries on the same opening At the close, 
moreover, the taking out of the numbeis may, if necessary, 
be turned ovei to an assistant On the other hand, when 
the common tables are used, direct and inverse entries 
alternate with each other, and involve likewise a continual 
turning of the leaves backwards and forwards, by which 
the process is rendered exceedingly irksome” — Page 165, 
second issue, 1870 

When the only object is to form a complete table of 
immediate annuities, the above is the simplest and most 
expeditious mode of procedure , hut when it is desired to 
have the means of obtaining readily the values of deferred 
and temporary annuities, it is bettei to employ a wholly 
different method 

The value of a deferred annuity may be found as follows 
— If it were certain that the nominee, whose age is sup- 
posed to he now x, would survive n years, so as to attain the 
age of x -f », the value of the annuity on his life being then 
a a+n) its present value would he « n a a , +tl But as the nominee 
may die before attaining the age of #4 -n, the above value 
must be multiplied by the probability of his living to that 

age, which is -p, and we thus get the present valu *>f the 
° l 

deferred annuity, v« . -y 2 a e+n We may anive at this 

result otherwise Thus, as we have seen above, the pie- 
sent value of the fust payment of the annuity, that is, of 1 
to be received if the nominee shall he alive at the end of 

n + 1 years, is “ v* +l The present value of the next pay- 

ment is similarly seen to be and so on The value 

of the deferred annuity is therefore 


1 


(We may here mention that this formula holds good, not 
only for ordinary annuities, but also for annuities payable 
half-yearly or quarterly, and for continuous annuities, also 
for complete annuities ) 

A temporary annuity is, as explained above, an annuity 
which is to continue for a term of years provided the 
nominee shall so long live Hence it is clear that if the 
value of a temporary annuity for hi years is added to that 
of an annuity on the same life deferred n years, this sum 
must he equal to an annuity for the whole continuance of 
the same life ; the value of a temporary annuity for n 
years will therefore he equal to the difference between the 
value of a whole teim annuity and that of an annuity 
dsfeired n years, or to 


"+*Z , , 

p+i + 


~1 V 


l 


,»+2 


»+ 3 Z . 


4—-(' 


i 

p v + + 

V a.J 


a - “a, (or a x - . 

We aie now m a position to explain the method of 
calculating the value of annuities above refer led to We 
have seen that the value of an anniuty foi the life of a 
nominee whose age is x, is 

l a +\V+l a ±<) V 1 + + Iq+ tV* 

l „ 

v Inch, multiplying both numerator and denominator by 
the same quantity v* t becomes 




+ l*+.v x+x 


l a v* 

In the same way, the value of an anniuty on the same 
life, deferred ?i yeais, is 


k + n +^ n+I ^ ( f ± Hh ?^«+2 

_ Wh^ 1 + W^ +8 + 


. Tc-i-f 


+ lr+*V* 


_ Z a+n+1 ^+ w + l + 7 g+B+2 r«+"+ 2 + 


+ l x+t V*‘ 


l x v* 

If, then, we calculate in the first instance the values of 
the product l x v x for all values of x, and then form their 
sums, beginning at the highest age, we shall have the 
means of obtaining by a single division the value of any 
immediate or deferred annuity we wish 

It is convenient to arrange these results m a tabular 
form, as shown m the appended tables (3) and (4) The 
quantity l x if is placed m the column headed D, oppo- 
site the age x , and is denoted by D*, while the sura 
l* +1 v* +1 + / t+ ,y +2 + • . + is placed m the 

column headed N, opposite the same age a, and is denoted 
by N*, so that the value of an immediate annuity on a 

life x is equal to p ., the letters N and D being chosen as 

the first letters of the words Numeratoi and Denominator 
Then it is easy to see that the value of an annuity on x 

deferred n years is equal to pp ; whence by subtraction 

the value of a temporary annuity for n yeais on the same 
N x ~N x+n 
life is g — — 

If, for example, we wish to find the value of an annuity 
on a male life of 40 accoiding to the English Table No 8, 
with mteiest at 3 pei cent, we find from table (3) 
appended to this aiticle, N 40 = 1374058, D 40 = 83406, and 

by division we get the value of =16 4744, which agi eoe 

with the value contained m the table (5), also appended to 
this article 

Next, suppose we wish to find the value of a defeired 
annuity on a life of 30 to commence at the end of 10 
yeais Erom what precedes, we see that the value of this 
„ , , „ , , N 10 1374058 

annuity will be equal to the quotient ^ or ^25464 * 

which will he found to be equal to 10 9518 

If we wish to find the value of this deferred annuity 
without using the D and N table, the formula foi it will 

be p v 10 a i0 , v being equal to pp . 
above that the value of ~ (1 03)" 10 = C04779, and that 


But we have seen 


u = 16 4744, and multiplying these together, we get the 
value of the deferred annuity, 10 9518, as before. 

We have, m conformity with popular usage, called our 
auxiliary table a “ D and 3ST table.” It is also called a 
‘‘commutation table,” — a name proposed by De Morgan 



ANNUITIES 


81 


tn bn paper “ On the Calculation of Single Life Contin- 
gencies/ 5 which appeared m the Companion to the Ahuarmo 
for the year 1840, and which is reprinted m the Assui ante 
Magazine , xn. 328 His explanation of the term is to the 
following effect — Taking any two ages, say 30 and 40, 
we have, according to the English Table No 3, Males - — 
see appended table (3), — 

Dj 0 = 125464 , N w = 2385610, 

D 40 = 83406, N 4() = 1374058 


Transpose the numbers opposite each age to the other 
age, then whatever may be the present age (less than 30) — 
A peison might now give up ,£83,406, due at the age of 
30, to receive £125,464, if he live to be 40 
A person might now give up an annuity of £1,374,058, 
to he granted at the age of 30, to receive m return another 
of £2,385,610 to he granted at the age of 40, if he should 
live so long 

“ These proportions are independent of the piesent age 
of the party, and show that the most simple indication of 
the tables is the proportion m which a benefit due at one 
age ought to be changed, so as to retain the same value 
and he due at another age. They might, therefore, with 
great propriety, be called Commutation Tables 55 

It is clear that this property will not be altered if all the 
quantities m the D column, and consequently those m the 
N column, are increased or diminished in a constant ratio 
A “D and N table” may be used, not only to find the value 
of annuities, immediate, deferred, and temporaiy, but also 
to find the annual premium that should be paid for a given 
number of years as an equivalent for a deferred annuity 
If the annuity is deferred n years, and the annual pie- 
mium of equal value is to be paid for m years, it will be 

vf — r~- ^- . The table may also be used to find the 

single and annual premiums for insurances, immediate, 
deferred, or temporary The single premiums are — 
vN . — N 

1. Eor an ordinary msuiance, — ^ 2 , 

2. For an insurance deferred n years, — * 


3. For a temporary insurance for n years, 

— N i-|-n — l) — N 

. 


~DT 


The annual premiums payable duiing life for the same 
benefits are found by substituting N a _, for D x in the 
denonnnator ; and the annual premiums payable for m 
years, by putting N*_j - N I+m _ z m the denominator 
instead of D* 

Before quitting this subject, we should mention that m 
practice other columns are added to the table besides the 
D and N columns A column, S, is given foi the purpose 
of calculating the values of increasing annuities, a column, 
M, for calculating the values of assurances, and a column, 
R, for calculating the values of increasing assurances An 
explanation of the M column belongs to the subject 
Insurance, for an account of the S and R columns, we 
refer the reader to the works and papers on life insurance 
contingencies, m which the D and N (or commutation) 
method is described, particularly to those of David Jones, 
Gray, and De Morgan. 

The earliest known specimen of a commutation table is 
contained m William Dale’s Introduction to the Study of 
the Doctrine of Annuities , published in 1772 A full 
account of this work is given by Mi F, Hendriks m the 
second number of the Assurance Magazine , pp. 15-17. 
Dale’s table, as there quoted, differs from the one above 
described in that it commences only at the age of 50, 
and that he has tabulated ! x v x ~ w instead of l x v x . He 


says, “ These calculations being made for the use of 
the societies in particular who commence annuitants at 
the age of 50, it was not thought necessary to begin the 
tables at a younger age” He gives, howevei, another 
table based on different moitakty observations, com- 
mencing at the age of 40, and m this case he tabulates 
l x if ~ 40 His table also diffeis from the common form m 
that it is adapted to find the values of annuities payable 
by half-yearly instalments 

The next work in which a commutation table is found 
is William Morgan’s Tieatise on Assurances, 1779 In 

this work the values of are tabulated, and not 

those of l x v x , but, as above mentioned, the properties of 
the table axe not altered by the change Morgan gives the 
table as furnishing a convenient means of checking the 
correctness of the values of annuities found by the ordinal y 
process. It may be assumed that he was aware that the 
table might be used for the direct calculation of annuities , 
but he appears to have been ignorant of its other uses 

The first author who fully developed the powers of the 
table was John Nicholas Tetens, a native of Schleswig, who 
m 1785, while professor of philosophy and mathematics at 
Kiel, published in the German language an Introduction 
to the Calculation of Life Annuities and Assurances Tins 
work appears to have been quite unknown m England 
until Mr F Hendnks gave m the first number of the 
Assurance Magazine, pp 1-20 (Sept 1850), an account of 
it, with a translation of the passages describing the con- 
struction and use of the commutation table, and a sketch 
of the author’s life and writings, to which we refer the 
reader who desires fuller information. 

The use of the commutation table was independently 
developed m England — apparently between the years 1788 
and 1811 — by George Barrett, of Petworth, Sussex, who 
was the son of a yeoman farmer, and was himself a village 
schoolmaster, and afterwards farm steward or bailiff In 
the form of table employed by him, the quantity tabulated 
is not l x if, but l x ( l+a)" - *, where w is the last age in 
the mortality table used It has been usual to consider 
Barrett as the originator m this country of the method of 
calculating the values of annuities by means of a commu- 
tation table, and this method is accordingly sometimes 
called Barrett’s method (It is also called the commuta- 
tion method and the columnar method ) Barrett’s method 
of calculating annuities was explained by him to Francis 
Baily m the year 1811, and was first made known to the 
world in a paper written by the latter and read before the 
Royal Society m 1812 

By what has been universally considered an unfortunate 
error of judgment, this paper was not recommended by the 
council of the Royal Society to be printed, but it v, as 
given by Baily as an appendix to the second issue (in 
1813) of his work on life annuities and assurances Bar- 
rett had calculated extensive tables, and with Bally’s aid 
attempted to get them published by subscription, but with- 
out success; and the only printed tables calculated accord- 
ing to his manner, besides the specimen tables given by 
Baily, are the tables contained in Babbage’s Comparative 
Vim of the various Institutions for the Assurance of Dives, 
1826. It may be mentioned here that Tetens also gave 
only a specimen table, apparently not imagining that per- 
sons using his work would find it extremely useful to have 
a senes of commutation tables, calculated and printed 
ready for use. 

In the year 1825 Griffith Davies published his Tables 
of Life Contingencies , a work which contains, among other 
tables, two arranged on the plan we have above explained, 
the idea of them having been confessedly derived from 
Bally’s explanation of Barrett’s tables. The method was, 
II. — ii 
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however, improved and extended by the addition of the 
columns (M and R) for finding the values of assurances 
Davies’s treatise on annuities, as issued by his executors in 
1855, with the explanation that it is an uncompleted work, 
but that the completed poition had been m print since 1825, 
contains several other tables of the same kind In the pre- 
face to this woik it is stated that “ the most important dis- 
tinction between the two methods is, that Mr Davies’s 
method is much simpler m principle than that of Mr Barrett, 
as the columnar numbers given by the latter must be con- 
sidered moie as the numerical results of algebraical expies- 
sions ; whereas in Davies’s airangement it will be found, on 
reference to age 0, that the number m column D lepresents 
the number of children just born, and those opposite ages 1, 
2, 3, 4, &c , to the end of life, the present sums which would 
be required for the payment of £l to each survivor of such 
children at the end of 1, 2, 3, 4, &c , years to the extremity 
of life , and the sum thereof inserted m column N, opposite 
age 0, represents the present fund requiied to provide the 
payment of annuities of each for kfe to all the childien 
given m column D at age 0 , and from this method very 
considerable amount of labour is avoided by multiplying 
the number living at each age by a fiaction less than a 
unit , but by Barrett’s method, the number hvmg at each 
age has to be multiplied by tbe amount of .£1 improved 
for as many years as are equal to the difference between 
that age and the gieatest tabular duration, as already 
stated, which makes each product a large multiple of the 
number bving ” This passage, we are informed, correctly 
represents Mr Davies’s own views on the subject It may 
be noticed that Davies does not employ the notation used 
above, D x , N x , &c, but omits the subscupt a Thus, 

instead of the formula ^ he would write 

»N 

N,--Nr 

In some respects this notation is perhaps prefeiable to 
that now used, as it is certainly better, when there is no 
nsk of confusion, to omit the subscript a? But Davies’s 
notation cannot be adopted without alteration, as N t 
might be mistaken for the number m the column N oppo- 
site the age 1. We may, however, consistently with the 
principles of the notation adopted by the Institute of 

Actuaries, write the formula The notation at 

present commonly used is due to David Jones, whose woik 
(mentioned below) was the first that contained an exten- 
sive senes of commutation tables 

On a general review of the whole evidence, we cannot 
help thinking that Barrett’s ments in the matter have been 
somewhat exaggerated. The first idea of a commutation 
table was not due to him, but (leaving Tetens out of view) 
to Dale and Morgan , and it is certain that he was familiar 
with tile latter’s treatise The change he introduced into 
the arrangement of the table, namely, multiplying by a 
power of ( 1 + 2 .) instead of by a power of v, is tbe leverse 
of an improvement ; and accordingly, his form of table has 
never been m practical use by any person but himself, 
excepting only Babbage It is, of couise, not to be 
denied that great credit is due to him as a self-edncated 
man, for peicemng more clearly than his predecessors the 
great usefulness of the commutation table; but m our 
opinion he does not stand sufficiently out from those who 
preceded and followed him, to justify the attempt to 
attach his name to tbe columnar method of calculating the 
values of annuities and assurances. Those who desire to 
obtain further information on the matter, and to learn the 
views of other writers, can refer to the appendix to Body’s 
Life Annuities and Assurances, De Morgan’s paper “ On the 
Calculation of Single Life Contingencies,” Assurance Maga- 
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| w, xii 348-9 , Olay’s Tables and Formulae, chap viii. ; 

1 the preface to Davies’s Tr eatise on Annuities ; also Hend- 
liks’s papers m the Assurance Magazine , No 1, p. 1, and 
No 2, p 12 , and m particulai De Morgan’s “ Account of 
a Correspondence between Mr George Barrett and Mr 
Francis Baily,” m the Assurance Magazine, vol iv p 185 
The principal D and N tables published in this country 
are contained in the following works — 

David Jones, Value of Annuities and Reversionary Payments, 
i&gned m paits by the Useful Knowledge Society, completed m 
1843, which gives foi the Northampton Table, 3 per cent interest, 
columns D, N, S, M, R , Carlisle Table, interest 3, 34, 4, 4£, 5, 6, 
columns D, N, S, M, R, and interest 7, 8 , 9, 10 , columns D, N, 
S Volume u contains D and N tables foi all combinations of 
two joint lives, accoidmg to the Northampton Table, 3 per cent, 
and the Carlisle, 3, 3|, 4, 44, 5, 6 per cent 
Jenkm Jones, New Rate of Mortality, 1843, Seventeen Offices 
Expeuence, 2|, 3, 34 per cent , columns D, N, S, M, R 
G Davies, Treatise on Annuities, 1825 (issued 1855) Equitable 
Experience, 21,3, 3i, 4, 44, 5, 6 per cent , columns D, N, S, M, R, 7, 
8 per cent , columns D, N , also three tables lelatmg to jomt lives for 
the differences of age 19, 20 , 21 yeais, and one relating to three joint 
lives of equal ages, all giving D and N columns at 3 pei cent interest 
Northampton, 3 pei cent , columns D,N, S,M, R , 4 per cent , columns 
D, N , also tables for two joint lives similar to those above mentioned. 

David Chisholm, Commutation Tables, 1858 , Carlisle, 3, 3J, 4, 
5 , 6 per cent , columns D, N, S, C, M, R , also columns D, N, 
for joint lives, and M, R, for survivoiship assurances 
Nelson’s Contributions to Vital Statistics, 1857 Mortality of 
England and Wales (males), 3, 8 J, 4, i\, 5, 6 , 7, 8 , 9, 10 per cent , 
columns D and N, with loganthms , two joint lives, males, 7 per 
cent , columns D and N , also D and N columns i elating to the 
mortality of master manners, and to that among fnendly societies, 
and m particular the Manchester Unity 

Jaidme Henry, Government Life Annuity Commutation Tables, 
1866 and 1873, single lives male and female, 0, 1, 2, 2£, 3, 34, 4, 
44, 5, 54, 6 , 7, 8 , 9, 10 pei cent 

Institute of Actuaries Life Tables , 1872 New Expeuence (oi 
Twenty Offices), males and females separately, H M and H F , 3, 3 b 
4 , 4 5 , 6, columns D, N, S, M, R, also loganthms , and similar 
tables at 3 , 34, and 4 per cent for the table H M < 5 >. 

R P Hardy, Valuation Tables, 1873, gives the same table at 4£ 
per cent for H M < 8 > 

The Sixth Report of the Registrar-General , 1844, contains the 
English Table (No 1), 3 and 4 per cent , columns D, N, S, C, M, 
R, for males and females separately , also D „ v , N Zi , , 3 and 4 per 
cent , for as male and y female ; also five tables for joint lives, one 
male and one female, differences of ages - 20 , - 10 , 0 , 10 , 20 
The Twelfth Report, 1849, contains the English Table (No 2), 
males, 3, 4, 5, per cent , columns D, N, S, C, M, R 
The Twentieth Report, 1857, contains the English Table (No 2), 
females, 3 pei cent , columns D, N, S, C, M, R 
The English Life Table, 1864, contains columns D, N, at 3, 3|, 
3 J, 34 , 3 |, 4, 5, 6, 7, 8 , 9, 10 per cent, also the logarithms, 
columns S, 0, M, R, at 3, 4, 5 per cent , special tables for half- 
yearly and quarterly payments, columns D, N, at 3 per cent , joint 
lives at all combinations of ages, columns D, N, at 3 per cent, (1) 
male and female, (2) two males, (3) two females 

Tbe explanations of tbe tables in tbe last four works are 
by Dr William Farr, FES. 

Very unfortunately, these tables are not all arranged 
upon tbe same principle, but those contained m the Reports 
of tbe Registrar-General, m tbe English Life Table, m 
Chisholm’s and m Hemy’s tables, are so arranged that the 
column N is shifted down one year, so that in them tbe ratio 

gives, not tbe value of tbe ordinary annuity, but tbe 

value of tbe annuity increased by unity, or the annuity-due. 
It is very needful to bear this m mind for the prevention of 
error , and the existence of a diffeience of this kind is ex- 
tremely perplexing For information upon the subject of 
this confusing change, see De Morgan’s paper “ On the 
Forms under which Barrett’s Method is represented, and 
on Changes of words and symbols,” Ass Mag., x. 302. 

All the preceding methods require a considerable amount 
of calculation m order to obtain the value of an annuity 
on a life of any particular age. We will now explain some 
methods of approximation, by means of which we can 
calculate with much less labour the value of an annuity at 
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a smgle age, when we do not requne a complete table of 
annuities The following method was demonstrated by Mr 
Lubbock (afterwards Sir J W Lubbock) m a paper 
<e On the Comparison of Various Tables of Annuities ” m the 
Cambridge Philosophical Transactions for the year 1829 
Instead of calculating the value of each payment of the 
annuity to be received at the ages x+1, x + 2, . . . 
to the extremity of life, it will be sufficient to calculate 
the values of the payments to be received at a senes of 
equidistant ages, say at the ages x-hn, x+2n, x-t-3n, 
. . Then, if V w denote the payment to be received 

at the age x + m, and A 1? A„, A a , . . denote the lead- 
ing differences of V 0 , V n , V sn , V,„ the value of the 

annuity is approximately 


»(v 0 +v,+v J .+v„+ . . ■ + 

A (w a -l)(19n»-l) (^-])(Qa a -l ) 

24n 3 720 n 3 i 480n 3 4 

Here V fl = 1 , V ft = jvf Y fc * ~ v 2 \ &c 


As an example, we will apply this formula to calculate 
the value of an annuity on a nominee of 40, according to 
the English Table, Ho 3, Males, at 3 per cent interest. 


Y 0 =1 0000 

- 2654 

Y 7 = 7346 

+ *0521 


2133 

Y u = 5213 

0406 

1727 

Y S1 = 3486 

•0320 

1407 

Y 28 = 20 79 
Y 3S = 0990 


Y 4 > 0318 
Y 4£ >= 0055 


Y 56 = 00 0 4 


Sum = 2 9491 



- '0115 
'0086 


Hence A 1= 2654, A 2 = 0521, A 3 = - 0115, A, 

value of the annuity is approximately 

= 7 + 2-9491- 4- |x 2654- fx 0521- 1808x 0115 
- -1283 x *0029. 

= 20 6437-4 0000 

- '1517 

- 0149 

- *0021 
- 0004 

= 20 6437-4 1691 
= 16 4746 

Hext, taking %— 11, we have 


; and the 


Y 0 =1 0000 

- '3924 



Y n = -6070 

'2809 

+ *1115 

- 0310 

Y a2 = '3267 


•0805 


•2004 


i- '0143 

Y 33 = '1263 

1056 

•0948 


Y 44 = *0207 

y 5B = ooos 




2 0819 





Hence, the value of the annuity is approximately 
10 5 

= 11x2 0819 - 6 - jj x *3924 - — x -1115 - '2878 x *0 
- 2044x'C 

= 22 9009-6 0000 

- -3567 

- -0507 

- 0089 

- <0093 
=22 9009-6 4256 
= 16 4753. 

The value of the annuity calculated in the ordinary way Is, a 
hare seen (page 80), 16 -4744. 


An improved form of this method was given by Mr 
W S B Woolhouse m the Mss Mag , xi 321 In order 
to explain this, we must introduce the reader to a term 
which is of recent origin, but which the application of 
improved mathematical methods to the science of life con- 
tingencies has rendered of great importance — the force of 
moitahty at a given age This may be defined as the pro- 
portion of the persons of that age who would die m the 
course of a year, if the intensity of the mortality remained 
constant for a year, and the number of persons under obser- 
vation also lemamed constant, the places of those who die 
being constantly replaced by fresh lives More briefly, 
it is the instantaneous rate of mortality A very full 
explanation of this term is given by Mr W M Makeham, 
m his paper “ On the Law of Mortality,” Mss Mag , xm 325 
The value of the function can be approximately found by 
dividing the number of persons who die m a year by the 
number alive in the middle of the year Thus, if l x denote 
the number of persons living at the age x, d x the number 
dying between the ages x and # + 1, and d x _ } the number 
dying between the ages x-1 and x, then the number dying 

between the ages \ and x + ~ will be approximately 
and the force of mortality is approximately 

• Thus, in the English Table, Ho 3, Males, the 
?**.., . . . , A . 3465 + 3529 

value of the force of mortabty at age 40 is — • 

= 012853 044i4b 

This quantity is usually denoted by the Greek letter y, 
while S is used to denote the quantity log € (l + ?), which 
Woolhouse has called the force of discount This being 
premised, Woolhouse’s formula for the approximate value 
of an annuity is 

k(v.+v„+y j .+ . . )+V"ir<' i+8 )’ 

w here it will be noticed that, since V 0 = 1 , the two first terms 
are exactly equal m value to those m Lubbock’s formula 
Taking the same example as above, we have seen that 
012853 

also 8 = 029558 

/u*i-bS = 042411 

Making n=7, we have the value of the annuity 
= 16 6437 -4 x 042411 
= 16 6437- 169644 
= 16 4741 

Making n— 11, we have the value 

= 16 9009-10x 042411 
= 16 9009- 4241 
= 16 4768 

Comparing the two processes, we see that when we have 
the values of y and 8 already computed, Woolhouse ’a is 
decidedly the shorter On the other hand, it is easy to 
see that Lubbock’s formula applies, not only to annuities, 
but to other benefits; and that it will be applicable to find 
the values of such quantities as contmgent annuities, the 
values of which cannot be found exactly except by a veiy 
long senes of calculations. (See Davies, p 354) The 
reader who refers to Lubbock’s paper (which is reprinted 
in the Ass. Mag., v. 277), or to the short account of it given 
in the Treatise on Probability, issued by the Useful Know- 
ledge Society, and often bound up with D. Jones’s work 
on annuities, will see that the terms involving Aj, A s , A 4 
are not given there , and it may assist the student who is 
desirous of working out the formula fully, to be referred to 

De Morgan’s expansion of ^ Calc., p. 314, 

§ 184. Lubbock not only considered 'it unnecessary to 
calculate the terms involving A 3 , A 3 , Ac,, but thought that 
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tie value of the term containing Aj, as calculated for one 
mortality table, might be used without material error m 
finding the values of annuities by other tables The above 
examples show that the formula, as now completed, is 
capable of giving the values of annuities (and of course of 
other quantities) with very great accuracy 

So long as we consider the annuity to be payable 
yearly, no allowance being made for the time which elapses 
between the death of the nominee and the last previous 
payment of the annuity, it is, as we have seen, a veiy 
simple problem to calculate its value. But m practice 
annuities are generally payable by half-yeaily instalments, 
and it is the custom to pay a proportionate part of the 
annuity for the odd time that elapses between the last 
half-yeaily payment and the death of the nominee, and 
the value found by the methods described above therefore 
require to be corrected before they are strictly applicable 
in practice Approximate values of the necessary correc- 
tions axe very easily found ; but the strict investigation of 
then correct values is a problem requiring a considerable 
knowledge of the higher mathematics, and it would be 
quite beyond our present purpose to consider it 

When an annuity is payable half-yearly, the common 
rule for finding its value is to add 25, or a quarter of a 
year’s purchase, to the value of the annuity payable yearly 
When it is payable quarterly, 375 is added , and when by 
instalments at n equal periods throughout the year (or by 

i-thly instalments), the addition is ~~~ The values thus 

found are sufficiently correct for most purposes. More 
correct methods of finding the values of annuities payable 
half-yearly, quarterly, &c., are investigated m papers m 
the Asm? ance Magazine, by Woolhouse, xi 327, and by 
Sprague, xiu. 188, 201, 305. Some authors have assumed 
that when an annuity is payable half-yearly, interest is 
also convertible half yearly, overlooking the circumstance 
that the true rate of interest is thereby changed, as we 
have explained m the eailier part of this article. In fact, 
as we showed, 5 per cent interest convertible half-yeaily 
is equivalent to a true rate of interest, £5, Is 3d. per cent 
If, then, we have found the value of an annuity when 
payable yearly at 5 per cent interest, and require, perhaps, 
in the course of the same investigation, the value of an 
annuity payable half-yearly, it is clear that that value 
should be computed, not at £5, Is 3d per cent, interest, 
bnt at 5 per cent ; or if we prefer the rate £5, Is 3d, 
then the value of the annuity payable yearly should also 
be calculated at that rate. 

The approximate value of an annuity payable up to the 
day of the nominee’s death, or of a “ complete ” annuity, as 
it is now usually called, is found m the case of annuities 
payable yearly by adding to the value of the ordinary 
annuity the value of payable at the instant of the nomi- 
nee^ death ; in the case of half-yearly annuities, by adding 
the value of ^ , and in the case of quarterly annuities, the 
value of similarly payable The more exact value of the 
correction is investigated by Sprague, Ass Mag , xni 358. 

The previous remarks refer almost exclusively to annui- 
ties winch depend on the continuance of one life, or to 
“ single life annuities,” as they are commonly called. But 
an annuity may depend on the continuance of two or three 
or more lives. It may continue so long as both of two 
nominees are alive, in which case it is called an annuity 
on the joint lives ; or it may continue as long as either of 
them is alive, m which case it is called an annuity on the 
last survivor. Again, if it depends on the existence of 
three no m i n ees, it may either continue so long only as 
they are all three alive, when it is called an annuity on 
the joint lives j or so long as any two of them continue 
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alive, when it is called an annuity on the last two sur- 
vivors , or so long as any one of them is alive, when it la 
called an annuity on the last survivor. In addition to 
these, we have “reversionary” annuities, which are to 
commence on the failure of an assigned hfe, and continue 
payable for the life of a specified nominee , or, more gene- 
rally, to commence on the failure of a given status, or 
combination of lives, and continue payable during the 
existence of another status There are also “contingent” 
annuities, which depend on the order m which the lives 
involved faiL Thus, we may have an annuity on the life 
of x, to commence on the death of y, provided that take 
place during the life of z, and not otherwise, and to 
continue payable during the remainder of the hfe of x. 
Reversionary annuities are of considerable practical lm 
portance, but contingent annuities are rarely met with 
Lastly, we may mention annuities on successive lives 
These are of importance m the calculation of the values of 
advowsons, and of fines on copyhold property. It does 
not fall within the scope of this article to treat at any 
length of annuities on more than one life, and we must 
refer the reader who wishes for further information with 
regard to them to the works of Baily, Davies, and David 
Jones, already mentioned, and Milne’s Treatise on the 
Valuation of Annuities and Assurances, 1815. 

The student who wishes to pursue the subject more thoroughly, 
and to "become acquainted with all the improvements m the theory 
of annuities that hare been introduced of late years, should care- 
fully study the various articles contributed to the Journal of the 
Institute of Actuaries, particularly those of Woolhouse and Make- 
ham The Institute was founded in the year 1848, the first sessional 
meeting being held m January 1849 Its establishment has con- 
tnbutea m various ways to pi omote the study of the theory of hfe 
contingencies Among these may be specified the following — 
Before it was formed, students of the subject worked for the most 
part alone, and without any concert , and when any person had 
made an improvement in the theory, it had little chance of becom- 
ing publicly known unless he wiote a formal treatise on the whole 
subject But the formation of the Institute led to much greatei 
interchange of opinion among actuaries, and afforded them a ready 
means of making known to their professional associates any im- 
provements, real or supposed, that they thought they had made. 
Again, the discussions which follow the reading of papers before 
the Institute have often served, first, to bnng out into bold relief 
differences of opinion that were previously unsuspected, and after- 
wards to soften down those differences,— to correct extreme opinions 
m every direction, and to bnng about a greater agreement of opinion 
on many important subjects. In no way, probably, have the objects 
of the Institute been so effectually advanced as by the publication 
of its Journal The first number of this work, which was originally 
called the Assurance Magazine, appeared in September 1850, and it 
has been continued quarterly down to the piesent tune. It was 
originated by the public spirit of two well-known actuaries (Mr 
Charles Jellicoe and Mr Samuel Brown), and was earned on by 
them for two years, we believe, at a considerable loss. It was 
adopted as the organ of the Institute of Actuaries m the year 1852, 
and called the Assurance Magazine and Journal of the Institute of 
Actuaries, Mr Jellicoe continuing to be the editor, — a post he held 
until the year 1867, when he was succeeded by Mr Sprague. The 
name was again changed in 1866, the words “ Assurance Magazine'’ 
being dropped , but m the following year it was considered desir- 
able to resume these, for the purpose of showing the continuity of 
the publication, and it is now called the Journal of the Institute of 
Actuaries and Assurance Magazine. This work contains not only 
the papers read before the Institute (to which have been appended 
of late years short abstracts of the discussions on them), and many 
original papers which were unsuitable for reading, together with 
correspondence, but also reprints of many papers published else- 
where, which from various causes had become difficult of access to 
the ordinary reader, among which may be specified various papeis 
which originally appeared m the Philosophical Transactions, the 
Philosophical Magazine, the Mechanics' Magazine, and the Com- 
pamon to the Almanac , also tianslations of various papers from the 
French, German, and Danish Among the useful objects which the 
continuous publication of the Journal of the Institute lias served, 
we may specify m particulai two — that any supposed improvement 
m the theory was effectually submitted to the criticisms of the 
whole actuarial profession, and its real value speedily discovered ; 
and that any real improvement, whether gieat oi small, being placed 
cn record, successive wiiteis have been able, one after the other, to 
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take it up and develop it, each commencing where the previous one 
had left off The result has been, as stated above, that great 
advances have lately been made m the theory It may he truly 
said that the lecent advances and lmpiovements in the theory of 
life contingencies have rendeied all the existing text-books anti- 
quated , and until a new one shall be produced, bringing the treat- 
ment of the subject down to the present time, a complete know- 
ledge of it can only be gained by a diligent study of the Journal of 
the. Institute of Actuaries and Assurance Magazine 

As intimated above, our remarks on annuities involving 
more than one life will be very brief The methods em- 
ployed for the calculation of single life annuities are easily 
extended to the case of joint life annuities The funda- 
mental equation 

a—vp (l-pa) 

is true of annuities on two, three, or any number of joint 
lives, if we consider/) to denote the probability that they will 
all survive for one year , and the value of an annuity 
on the joint continuance of lives which are severally one 
year older than those on which the required annuity de- 
pends Thus we have — x, y, 2 , being the ages of the nomi- 
nees — 

” (1 + a x+ 1 tf+l ) , 

= vp*Pv (l+ l <r„ y ), 

and a mv , = vp„p v p t (1 + 'a xyi ) . 

The columnar method of calculating annuities admits 
also of being extended to annuities on joint lives In the 
extensive tables contained m D Jones’s work, 

D ay « y being the older of the two ages, 
and = l B xy + 2 D^ + 3 D Xi , + ... , 

wheie n D aj/ is used to denote v+n . 

An unproved form of the table was suggested by 
De Morgan, according to which we should have D^ = 

lj y v ~^ . This would simplify the formulas for the values 
of contingent annuities, but no tables have as yet been 
published calculated on this principle The same method 
might be extended to three lives, m which case the most 

advantageous form would be D^, = lj v l x v 3 , but the ex- 
tent of the tables when three hves are involved renders it 
extremely improbable that such will ever be published 
The practical construction of a D and N table for joint 
hves has been considered by Gray, Tables and Formulae, 
pp. 122-137, and Ass Mag , xvui 26 Mr Jardine Henry 
has described m the Ass Mag., xiv 212, a mechanical 
method of computing the values of D XJ/ = IJgtP, by means 
of which he has calculated the values in his extensive 
tables mentioned above 

The values of annuities on the last survivor of two or 
more lives cannot be calculated by the ordinary methods 
that apply to annuities on joint hves, thus, for example, 
the equation a — vp (1 + l a) does not hold good with regard 
to them. Their values must be found from those of joint 
life annuities by means of the following formulas . — 

An annuity on the last"! 

survivor of two lives, x >a^j = a z + a y ~ a*, 

and y, ' 

An annuity on the last! 

surviTor of three lives, r —a x +a,j + a,~ a v , - a, x - a xg + a x , JX 

= ttyi + dxx + y ~ 2flS*y» 

lives, x, y, a, ) 

If we have the values of annuities on the last survivor 
of two lives tabulated, as is the case in the Institute of 
Actuaries Life Tables, we may find the value of an annuity 
on the last of three hves by means of the formula a ^ = 
a- + a- — , where w is found by means of the relation 

a w = see Ass. Mag. xvn. 266, 379. 

The methods of approximation given by Lubbock and ] 


x, y, ana 2 , 

An annuity on the last two ) 
survivors of the three } 


Woolhouse also apply to the calculation of annuities on 
the joint existence of any number of hves, see the latter’s 
explanation of his method, Ass Mag , xi 32 2, and for an 
illustration of its application to complicated cases, xvn 
267 They may also be applied to find the value of an 
annuity on the last survivor of any number of lives, see 
Ass Mag , xvi 375 

The foimula usually given for the value of a reversionary 
annuity on the life of x to commence on the death of y 
13 a x -a xy But this is not sufficiently conect, being de- 
duced frbm suppositions that do not prevail in practice. 
It assumes the first yearly payment of the annuity to be 
made at the end of the year m which y dies, and the last 
at the end of the year before that m which x dies, whereas 
in practice the annuity runs from the death of y, the first 
yearly payment being made one year after such death, and 
a proportionate pait being paid up to the date of x’s, death 
A more correct formula, as given by Sprague (Ass Mag , 


xv 1 26), is — t==t If the annuity is payable half-yearly, 

*Jl+i 

the value will be approximately (a x - a xy ) * — and if 


quai teily, (a x ~a xy ) ^ - In practice, it is often 

sufficient to deduct half a year’s interest from the value 
found by the formula a x - a xy , when the annuity is payable 
yearly, a quarter of a year’s interest when it is payable 
half-yearly, and an eighth of a year’s interest when 
quarterly. 

In dealing with annuities in which three hves are in- 
volved, we are met by the difficulty that no tables exist m 
which the values of such annuities are given to the extent 
required in practice Such tables as those computed for 
the Carhsle 3 per cent table by Herschel Fihpowski are 
of too limited extent to be of any practical utility, for 
the values being given only for certain ages differing by 
multiples of five years, a considerable amount of labour is 
required to deduce the values for other ages. When, there- 
fore, we desme to find the value of an annuity on the joint 
hves of say x, y, and %, it is usual to take the two oldest 
of the lives, say x and y, and find the value of a xy , then to 
look in the table of single life annuities for the annuity 
which is nearest in value to this, — a u suppose, — and lastly, 
to find the value of a mt , and use it as an approximation 
to that of a xgx De Morgan, m a paper written for the 
Philosophical Magazine for November 1839, and reprinted 
m the Ass Mag , x 27, proved that the value of a xyx thus 
found would be strictly accurate, if the mortality followed 
the law known as Gompertz’s, that is to say, if the number 
of persons living according to the mortality table at any 
age, x, could be represented by means of the formula dg * . 
Gompertz proved, m the Philosophical Transactions for 
1825, that by giving suitable values to the constants, the 
above formula might be made to represent correctly the 
number living during a considerable portion of life, say 
from age 10 to 60, but in order to represent by the same 
formula the numbers living at higher ages, it is necessary 
to give fresh values to the constants, and the discontinuity 
thence resulting has always been a fatal obstacle to the 
practical use of the formula. It has, however, from its 
theoretical interest, attracted a great deal of attention from 
actuaries, and numerous papers on the subject will be 
found in tbe Assurance Magazine. A claim to the inde- 
pendent (if not prior) discovery of the formula has been put 
forward by Mr T. B Edmonds, but this claim, respecting 
which many communications will be found m the Assurance 
Magazine, is generally repudiated by competent judges. 
De Morgan further showed (Ass. Mag , vni 181) that if the 
above property holds good, or a xyx = a m , then the mortality 
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must follow Gompertz’s law, and Woolliouse gave inde-,| 
pendently a simple algebraical deinonstiation of the same 
property, x 121 Makeham xenioved the above mentioned 
objection to Gompettz’s formula by introducing another | 
factor, and showed (Ass Alag , xu 315) that the formula 
will correctly represent the number living at any age 
x from about the age of 15 upwards to the extremity of 
life, and this formula has been found veiy serviceable for 
certain puiposes 

The fact that Gompertz’s law does not correctly represent 
the mort ali ty throughout the whole of life, proves that the 
above-described practical method of finding the value of 
an ann uity on thiee joint lives is accurate only in certain 
cases Makeham has shown (Ass Mag , rx 361, and xm 
355) that when the xnoitality follows the law indicated by 
his modification of Gompertz’s formula, the value of an 
annuity on two, thiee, or any number of joint lives, can 
be readily found by means of tables of very moderate 
extent Thus the value of an annuity on any two joint 
lives can he deduced from the value of an annuity at the 
same rate of interest on two joint lives of equal ages, the 
value of an annuity on any three joint lives, by means of 
a table of the values of annuities on three joint lives of 
equal ages, and so on, and Woolliouse has shown (vol 
xv p 401) how the values of annuities on any number of 
joint lives, at any required rate of mteiest, can be found by 
means of tables of the values of annuities on a single life 
at various rates of interest These methods, we believe, 
have not hitherto been piactically employed to any extent 
by actuaries, and it would perhaps be piematuie to say 
which of them is preferable 

As the reader will have observed, neither Gompertz’s 
nor Makekam’s formula represents correctly the rate of 
mortality for veiy young ages. Various fommlas have 
been given which are capable of representing with sufficient 
accuracy the numbei living at any age from bnth to 
extreme old age, but they are all so complicated that they 
are of little more than theoretical interest. They aie, 
however, likely to prove of increasing value m the problem 
of adjusting (or giaduatmg) a table of mortality deduced 
fiom obseivations, — an important subject, which does not 
fall within the scope of tins aiticle We may mention 
in particular those given by Lazarus m Ins Mmtalitats- 
verhaltnisse und ihre Ui&ache (Hates of Mortality and their 
Causes ), 1867, of which a translation is given by Sprague 
in the eighteenth volume of the Asswance Magazine, 
namely, ClL qX h x 'Ef % , and by Gompertz (see Ass Mag , xvi. 
329), 

4 = const *<XD P , where P - 6^^. 

If l x represents the number living at any age m the 
mortality table, the force of mortality, or the instantaneous 
rate of mortality, mentioned above (see p. 83), is equal 

to — ^-lo g,4- Hence, m Gompertz’s original law the 

force of mortality at any age x is proportional to <f, or 
is equal to agr“, where a is a constant; in Makeham’s 
law the force of moitality is equal to aq*+b, where 
a and l are constants; and in Lazarus’s law the force of 
mortality is equal to agr*+b + <%>*, where a, b, and c are 
constants, or to ae - ** +b + cc**. Dr Thiele has shown 
(see Ass. Mag., xvi . 313) how to graduate a mortality 
table, by assuming the formula for the force of mortality, 

; and Makeham has explained 
(Ass. Mag , xvi 344) a veiy convenient practical method 
for adjustment, which results in assuming that the number 
living at any age a; can be accurately represented by the 
sum of three terms of the form dg qX s*. 

The employment of formulas such as those given in the 


last paragraph, and the application of the differential 
calculus'‘to the theory of life contingencies, have naturally 
led to an improvement m the theory which is probably 
destined to become of very gieat importance — we refer to 
the introduction of the idea of “ continuous ” annuities 
and assurances If the intervals at which an annuity is 
payable are supposed to become more and more frequent, 
until we come to the limit when each payment of the 
annuity is made momently as it acciues, the annuity is 
called continuous Strictly speaking, of couise, this is an 
impossible supposition as regaids actual piaetice , but if 
an annuity were payable by daily instalments, its value 
would not differ appreciably fiom that of a continuous 
annuity, and if the annuity be paid weekly, the difference 
will be so small that it may be always safely neglected 
The theory of continuous annuities has been fully developed 
by Woolliouse (Ass Mag , xv 95) Assuming the number 
living m the mortality table at any age x to be represented 
by 4, the value of a continuous annuity on a nominee 


of the age x is 


if 


l x e~ tx dx, putting 


if lydx -i,j* - * 

S = log € (l + 1 ) From the nature of the case, 4 mus t bo 
a function that is never negative foi positive values of x , 
and as x becomes larger, 4 must continually dimmish, and 
must vanish when x becomes infinite It will be noticed 
here that the supenoi limit of the integral is co This is 
necessary if l x is a continuous mathematical function ; foi 
m that case, however large x be taken, 4 will never become 
absolutely zero Makeham has shown (Ass Mag , xvn 
305) that when the number living, l„ can be correctly 
represented by the formula cg^e" 0 *, the value of a contmu- 
1 1 f' 1 , 

ous annuity is equal to ; : / 10“ 10 .e“** dz, 

log q 10- 10 

where n = — , and z — x logiog + log?,, - , and he has 
log io2 a 

given (pp. 312-327) a table, by means of which the value 
of the annuity can be found when the values of n and z 
are known This table requires a double interpolation, 
and is therefore rather tioublesome to use Mr Emoiy 
M'Clmtock has shown in the eighteenth volume of the 
Assmance Magazine, how the value of an annuity may be 
found by means of the ordinary tables of the gamma- 
function. As Lazaius has pointed out m his above-men- 
tioned paper, when moitality tables aie given m the 
ordinary form, it is difficult to compare them and define 
precisely their differences , but if they can be accurately 
lepiesented by a formula containing only a few constants, 
it becomes easy to show wherein one table differs fiom 
another ; and the methods of Makeham and M £ Clintock 
enable us to compai e the values of annuities, for any ages 
desned, according to different tables as determined by such 
constants, without the labour of computing the mortality 
tables in the usual form. They can therefore scarcely 
fail to glow m popularity as they become better known. 


The principal application of the theory of life annuities 
is found m life insurance (See Insurance.) At the 
present tune there are upwards of one bundled companies 
of vanous kinds transacting the business of life insurance in 
the United Kingdom. It is only since the passing of the 
Life Assurance Companies Act, 1870, that it has been possible 
to form an accurate estimate of the extent of the business 
transacted by these companies; but, from the letums made 
under that Act, it appeals that the total assets of the com- 
panies amount to about £110,000,000, which are invested 
so as to produce an annual income of about £4,000,000, 
and that the total premiums received annually for insurance 
amount to about £10,000,000 There is no means at pre- 
sent of saying exactly what is the total sum assured ; but 
it is probably about £330 000,000, the average premium 
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for insurance being about 3 per cent per annum The actual 
transactions at the present time in the purchase and giant 
of immediate annuities, although small in companson with 
the life insurance transactions, are yet of consideiable 
amount. It appears from the returns made under the 
above-mentioned Act, that upwards of £250,000 is annu- 
ally paid to insurance companies foi the purchase of annui- 
ties, and that the aggiegate amount of their liabilities 
under that head is nearly £420,000 a year The Govern- 
ment competes with the companies in the grant of annui- 
ties ; and although its terms are on the whole very much 
less favourable than the companies’, still m consequence of 
the greater security offered, the business transacted by the 
Government is much in excess of that transacted by the 
whole of the insurance companies It appears fiom recent 
returns (see Ass Mag , xv. 23), that the life annuities 
annually paid by the National Debt Office amount to about 
£1,000,000, and that about £600,000 is on the average 
annually invested with the Government for the purchase of 
fi esh annuities The purchase and grant of life annuitieshave 
been carried on to a very consideiable extent, apparently 
at all times We learn fiom De Wit’s above-mentioned 
report, that the Governments of Holland and West Fnes- 
land had granted annuities systematically for one hundred 
and fifty years before any coirect estimate was formed of 
the value of a life annuity The British Government has 
at various times granted life annuities, more especially on 
the Tontine principle, foi the puipose of raising money 
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when it was difficult to obtain the sums required for the 
public service by the ordinal y methods. Yaaous local 
bodies have at diffeient tunes raised money on the security 
of the local lates m consideiation of the grant of life 
annuities , and, at the piesent time, the Manchestei Cor- 
poration grants annuities on favouiable teims for the pui- 
pose of obtaining funds to defiay the expense of the water- 
woiks belonging to the city Diuing the existence of the 
usuiy laws, it was veiy common for persons bon owing 
money upon the very best secunty to grant annuities upon 
their lives m consideration of a present advance Thus, 
for example, if a countiy gentleman of the age of 40 wished 
to borrow £10,000 upon a landed estate, the law forbade 
him to pay, or the lender to ieceive, moie than 5 per cent, 
interest, say £500 a year , but the law did not ioibid his 
granting an annuity of £1000 for his life, seau ed upon 
the estate Speaking roughly, au annual payment of £300 
would be required to msuie £10,000 upon the bonower’s 
life, and the annuity would therefore leturn the lender 
about 7 per cent interest, m addition to the piemium on 
the insurance necessary to letum his capital In this way 
the law, which was intended as a piotection to the bor- 
rower, to enable him to obtain a loan at a fixed moderate 
rate of interest, veiy often had the directly opposite effect 
of gieatly mcieasmg the cost of borrowing The usmy 
laws being now repealed, boir owners and lenders aie left at 
full liberty to make such terms with each other as they 
may think best. (t b. s ) 


Table (I) — Showing out of 1,000,000 Children bom, the Number of Males and Females Surviving at each Age , and the 
Number Dying m each Tear of Life Fnglisk Table , No 3. 


Age 

a 

Males 

Females 

Age 

X 

Males. 

Females 

Age 

X 

Males 

Females 

Number 
«>hve at 
each age 

l* 

Number 

fei." 

losing 

year 

d x 

Number 
alive at 
each age 

lx 

Nutnbei 
dying m 
the fol- 
lowing 
yem 

d x 

Number 
alive at 
each age. 

lx 

Number 
dying in 
the fol- 
lowing 
year 

d x 

Number 
alive at 
each age 

lx 

Number 
dying in 
the fol- 
low mg 
year. 

d x 

Number 
ahve at 
each age 

lx 

Number 
dj ing in 
the fol- 
low ing 
year. 
dx 

Number 
alive at 
each age 

lx 

Number 
dying m 
the fol- 
lowing 

T 

0 

511745 

83719 

488255 

65774 

37 

282296 

3352 

276563 

3326 

74 

83416 

7639 

93071 

7724 

1 

428026 

27521 

422481 

26159 

38 

278944 

3406 

273237 

3350 

75 

75777 

748 3 

85347 

7658 

2 

400505 

14215 

396322 

14023 

39 

275538 

3465 

269887 

3376 

76 

68294 

7268 

77694 

7521 

3 

386290 

9213 

382299 

9243 

40 

272073 

3529 

266511 

3402 

77 

61026 

6990 

70173 

7329 

4 

377077 

6719 

373056 

6596 

41 

268544 

3596 

263109 

3431 

78 

54036 

6655 

62844 

7071 

5 

370358 

5033 

366460 

4866 

42 

264948 

3668 

259678 

3459 

79 

47381 

6266 

55773 

6755 

6 

365325 

3953 

361594 

3815 

43 

261280 

3746 

256219 

3490 

80 

41115 

5832 

49018 

6382 

7 

361372 

3310 

357779 

3249 

44 

257534 

3826 

252729 

3522 

81 

35283 

5361 

42636 

5959 

8 

358062 

2734 

354530 

2724 

45 

263708 

3912 

249207 

3555 

82 

29922 

4862 

36677 

5496 

9 

355328 

2297 

351806 

2328 

46 

249796 

4001 

245652 

3591 

83 

25060 

4349 

31181 

5003 

10 

353031 

1983 

349478 

2045 

47 

245795 

4095 

242061 

3627 

84 

20711 

3834 

26178 

4490 

11 

351018 

1776 

347433 

1861 

48 

241700 

4192 

238434 

3665 

85 

16877 

3328 

21688 

3972 

12 

349272 

1666 

345572 

1765 

49 

237508 

4292 

234769 

3705 

86 

13549 

2840 

17716 

3458 

13 

347606 

1637 

343807 

1745 

50 

233216 

4395 

231064 

3746 

87 

10709 

2384 

14258 

2962 

14 

345969 

1679 

342062 

1789 

51 

228821 

4626 

227318 

3788 

88 

8325 

1965 

11296 

2494 

15 

344290 

1781 

340273 

1888 

52 

224195 

4758 

223530 

3832 

89 

6360 

1590 

8802 

2063 

16 

342509 

1928 

338385 

2029 

53 

219437 

4885 

219698 

3876 

90 

4770 

1260 

6739 

1673 

17 

340581 

2112 

336356 

2205 

54 

214552 

5013 

215822 

4246 

91 

3510 

979 

5066 

1331 

18 

338469 

2320 

334151 

2400 

55 

209539 

5144 

211576 

4439 

92 

2531 

744 

3735 

1037 

19 

336149 

2541 

331751 

2609 

56 

204395 

5281 

207137 

4628 

93 

1787 

: 553 

2698 

790 

20 

333608 

2764 

329142 

2819 

57 

199114 

5428 

202509 

4817 

94 

1234 

401 

1908 

588 

21 

330844 

2801 

326323 

2867 

58 

193686 

5584 

197692 

5009 

95 

833 

285 

1320 

428 

22 

328043 

2836 

323456 

2912 

59 

188102 

5752 

192683 

5206 

96 

548 

196 

892 

304 

23 

326207 

2868 

320544 

2952 

60 

182850 

5929 

187477 

5409 

97 

352 

132 

588 

210 

24 

322339 

2897 

317592 

2989 

61 

176421 

6118 

182068 

5619 

98 

220 

86 

378 

142 

25 

319442 

2926 

314603 . 

3024 

62 

170303 

6314 

176449 

5835 

99 

134 

55 

236 

92 

26 

316516 

2954 

311579 

3055 

63 

16S989 

6515 

170614 

6057 

100 

79 

33 

144 

| 59 

27 

313562 

2981 

308524 ! 

3084 

64 

157474 

6720 

164557 

6282 

101 

46 

21 

85 

86 

28 

310581 

3009 

305440 

3112 

65 

150754 

6921 

158275 

6509 

102 

25 

11 

49 

22 

29 j 

307572 

3038 

302328 

3138 

66 

143833 

7115 

151766 

6731 

103 

14 

7 

27 

12 

30 

304534 

3068 

299190 

3163 

67 

136718 

7297 

145035 

6947 

104 

7 

3 

15 

7 

31 1 

301466 

3100] 

296027 

3187 

68 

129421 ! 

7458 

138088 

7149 

105 

4 

2 

8 

4 

32 

298366 

3134 

292840 

3209 

69 

121963 

7593 

130939 

7332 

106 

2 

1 

4 

2 

33 

295232 

3171 

289631 | 

3233 

70 

114370 

7695 

123607 

7489 

107 

1 

1 

2 

1 

34 

292061 

1 3211 

285398 

3255 

71 

106675 

7756 

116118 

7613 

108 



1 

1 

35 

288850 

i 3254 

283143 

3279 

72 

98919 

7770 

108505 1 

7698 

109 





88 

285596 

3300 

279864 

3301 

73 

91149 

7733 

100807 

7736 
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Table (2) * Showing the Probability of a Male or Female of any Age Dying within a Year. English Table, No, 3 


Age 

X 

Probability of D> mg w a 

<7* 

Age 

Piobabihty of Dying in a 
Year 

9* 

Age 

ar* 

Piobabihty of Dying in a 
Year 

9* 


Males. 

Females 


Males 

Females 


Males 

Females 

0 

163597 

134714 

37 

011873 

012025 

73 

084840 

076748 

1 

064298 

061918 

38 

012212 

012262 

74 

091570 

082984 

2 

035494 

035383 

39 

012575 

012508 

75 

098758 

089668 

3 

023850 

024178 

40 

012968 

012766 

76 

106412 

096812 

4 

017820 

017683 

41 

013392 

013038 

i w 

114544 

104430 

5 

013590 

013278 

42 

013845 

013320 

78 

123154 

112526 

6 

010820 

010554 

43 

014334 

013620 

79 

132256 

121112 

7 

009160 

009080 

44 

014858 

013936 

80 

141844 

130192 

8 

007636 

007684 

45 

015418 

014268 

81 

151926 

139774 

9 

003465 

006618 

46 

016018 

014618 

82 

162500 

149855 

10 

005616 

005853 

47 

016660 

014985 

83 

173564 

160440 

11 

005060 

005353 

48 

017343 

015373 

84 

185116 

171528 

12 

004768 

005108 

49 

01807*2 

015780 

85 

197148 

183115 

13 

004710 

005074 

50 

01 8844 

016210 

86 

209654 

195196 

14 

004854 

005232 

51 

020220 

016666 

87 

222626 

207767 

15 

005173 

005548 

52 

021222 

017142 

88 

236050 

220814 

16 

005630 

005998 

53 

022263 

017646 

89 

249914 

234332 

17 

006203 

006553 

54 

023364 

019673 

90 

264203 

248302 

18 

006854 

007184 

55 

024548 

020980 

91 

278900 

262710 

19 

007558 

007865 

56 

025838 

022344 

92 

293987 

277543 

20 

008285 

008563 

57 

027260 

023788 

93 

309442 

292778 

21 

008468 

008788 

58 

028830 

025338 

94 

325243 

308397 

22 

008645 

009004 

59 

030575 

027018 

95 

341367 

324373 

23 

008820 

009210 

60 

032518 

028850 

96 

357787 

340687 

24 

008990 

009413 

61 

034676 

030862 

97 

374479 

357309 

25 

009160 

009610 

62 

037074 

033070 

98 

391411 

374210 

26 

009333 

009805 

63 

039733 

035500 

99 

408556 

391333 

27 

009507 

009998 

64 

042672 

038178 

1 100 

425883 

408738 

28 

009688 

010190 

65 

045910 

041123 

: 101 

443358 

426301 

29 

009878 

010378 

66 

049470 

044354 

| 102 

160953 

444021 

30 

010073 

010570 

67 

053370 

047898 

103 

478631 

461863 

31 

010283 

010764 

68 

057626 

051772 

! 104 

496361 

479793 

32 

010504 

010962 

69 

062256 

055994 

105 

514109 

497777 

33 

010740 

011163 

70 

067278 

060586 

106 

531839 

5157 77 

34 

010994 

011368 

71 

072708 

065563 

107 

549520 

533760 

35 

S3 

011265 

011558 

011580 

011798 

72 

078556 

070946 

108 

567116 

551688 


Tajjli (3; -Auxiliary (D and N) Table for finding the Values of Annuities at 3 per cent Interest , English Table, 

JYo. 3, Males 


Age 

x 

Dx 

N x 

|j Age 

D* 

Nr 

1 Age 

| D* 

Me 

0 

511745 

9288491 

1 37 

94564 

1635186 

74 

9360 4 

50726 5 

l 

415559 

8872932 

38 

90720 

1544466 

75 

8255 5 

42471 0 

2 

377514 

8495418 

39 

87002 

1457464 

76 

7223 5 

35247 5 

3 

353510 

8141908 

40 

83406 

1374058 

77 

6266 9 

28980 6 

4 

335028 

7806880 

41 

79926 

1294132 

78 

5387 4 

23593 2 

5 

319474 

7487406 

42 

76559 

1217573 

79 

4586 3 

19006 9 

6 

305953 

7181453 

43 

73300 

1144273 

80 

3863 8 

15143 1 

7 

293828 

6887625 

44 

70145 

1074128 

81 

3219 2 

11923 9 

8 

282657 

6604963 

45 

67090 

1007038 

82 

2650 6 

9273 3 

9 

272329 

6332639 

46 

64132 

942906 

83 

2155 2 

7118 1 

10 

262688 

6069951 

47 

61267 

881639 

84 

1729 3 

5388 8 

11 

253605 

5816346 

j 48 

58491 

823148 

85 

1368 1 

4020 7 

12 

244972 

5571374 

49 

55803 

767345 

86 

1066 4 

2954 30 

13 

236703 

5334671 

50 

53198 

71414 7 

87 

818 28 

2136 02 

14 

228726 

5105945 

1 51 

50676 

663471 

88 

617 58 

1518 44 

15 

220987 j 

4884958 

f'2 

48205 

615266 

89 

458 06 

1060 38 

16 

213441 

| 4671517 

53 

45808 

669458 

90 

333 58 

726 80 

17 

206057 

4465460 

54 

43483 

525975 

91 

238 30 

488 50 

18 

198815 

4266645 

55 

41230 

484745 

92 

166 83 

321 67 

19 

191701 

4074944 

56 

39047 

445698 

93 

114 35 

207 323 

20 

184711 

3890233 

57 

36930 

408768 

94 

76 668 

130 655 

23 

177845 

3712388 

53 

34877 

373891 

95 

50*225 

80 430 

22 

171203 

3541185 

59 

32885 

341006 

96 

32 117 

48 313 

23 

164780 

3376405 

60 

30951 

310055 

97 

20 025 

28 288 

24 

158570 

3217835 

61 

29072 

280983 

98 

12 161 

16 1271 

25 

152567 

3065268 

62 

27247 

253736 

99 

7 1856 

8 9415 

26 

146767 

2918501 

63 

25472 

228264 

100 

4 1261 

4 8154 

27 

141162 

2777335 

64 

23748 

204516 

101 

2 2999 

2-5155 

28 

135748 

2641591 

65 

22072 

182444 

102 

1 2429 

1 2726 

29 

130517 

2511074 

66 

20446 

161998 

103 

6505 

*6221 

30 

125464 

2385610 

67 

18868 

143130 

104 

3293 

•2928 

31 

120583 

2265027 

68 

17341 

125789 

105 

•1620 

‘1318 

32 

115867 

2149160 

69 

15866 

109923 1 

106 

0759 

*0559 

•0214 

33 

111310 

2037850 

70 

14445 

95478 [ 

107 

*0345 

34 

106907 

2930943 

71 

13080 

82398 

108 

•0151 | 

'0063 

1 35 

102653 

1828290 || 

72 

11776 

70622 

109 

•0063 

•0000 

86 

98540 

1729750 | 

73 

10535 

60086 9 
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Table (4) — Auxiliary (D and N) Table foo finding the Values of Annuities at 3 per cent Interest English Table , 

No. 3, Females 


Age 

X 

D* 

N* 

A K e 

T>x 

N* 

Age 

X 

D* 

N* 

0 

488255 

9203701 

37 

92644 

1647581 

74 

10444 

60281*5 

1 

410175 

8793526 

38 

88864 

1558717 

75 

9298 2 

50983 3 

2 

373571 

8419955 

39 

85218 

1473499 

76 

8217 9 

42765 4 

3 

349858 

8070097 

40 

81701 

1391798 

77 

7206 1 

35559-3 

4 

331456 

7738641 

41 

78309 

1313489 

78 

6265 6 

29293 7 

5 

316112 

7422529 

42 

75036 

1238453 

79 

5398 6 

23895 1 

6 

302830 

7119699 

43 

71880 

1166573 

80 

4606 6 

19288 5 

7 

290907 

6828792 

44 

68836 

1097737 

81 

3890 1 

15398 4 

8 

279870 

6548922 

45 

65900 

1031837 

82 

3248 9 

12149 5 

9 

269630 

6279292 

46 

63068 

968769 

83 

2681 6 

9467 9 

10 

260044 

6019248 

47 

60336 

908433 

84 

2185 8 

7282 1 

11 

250993 

5768255 

48 

57701 

850732 

85 

1758 1 

5524 0 

12 

242377 

5525878 

49 

55159 

795573 

86 

1394 4 

4129 6 

13 

234116 

5291762 

50 

52707 

742866 

87 

1089 5 

3040 10 

14 

226143 

5065619 

51 

50343 

692523 

88 

838 00 

2202 10 

15 

218408 

4847211 

52 

48062 

644461 

89 

633 94 

1568 16 

16 

210870 

4636341 

53 

45862 

598599 

90 

471 25 

1096 91 

17 

203501 

4432840 

54 

43741 

554858 

91 

343 92 

752 99 

18 

196279 

4236561 

55 

41631 

513227 

92 

246 18 

506 81 

19 

189193 

4047368 

56 

39571 

473656 

93 

172 68 

334 13 

20 

182238 

3865130 

57 

37560 

436096 

94 

118 56 

215 574 

21 

175415 

3689715 

58 

35598 

400498 

95 

79 611 

335 963 

22 

168809 

3520906 

59 

33686 

366812 

96 

52 221 

83 742 

23 

162417 

3358489 

60 

31821 

334991 

97 

33 427 

50 315 

24 

156234 

3202255 

61 

30003 

304988 

98 

20 838 

29 457 

25 

150256 

3051999 

62 

28230 

276758 

99 

12 672 

16 7848 

26 

144478 

2907521 

63 

26501 

250257 

100 

7 4882 

9 2966 

27 

138894 

2768627 

64 

24816 

225441 

101 

4 2985 

4 9981 

28 

133501 

2635126 

65 

23174 

202267 

102 

2 3942 

2 6039 

29 

128292 

2506834 

66 

21573 

180694 

103 

1 2924 

1 3115 

30 

123262 

2383572 

67 

20016 

160678 

104 

6752 

6363 

31 

118407 

2265165 

68 

18502 

142176 

105 

3410 

2953 

32 

113721 

2151444 

69 

17033 

125143 

106 

1663 

1290 

33 

109198 

2042246 

70 

15611 

109532 

107 

0782 

0508 

34 

104835 

1937411 

71 

14238 

95294 

108 

0354 

0154 

35 

100624 

1836787 

72 

12917 

82377 

109 

0154 

•0000 

36 

96562 

1740225 

73 

11651 

70726 





Table (5) — Shoimig the Value of an Annuity , at 3 per cent , on the Life of a Male or Female of any Age , 

English Table , No. 3 


Age 

X. 

Value of Annuity 

Age 

X 

Value of Annuity 

a* 

Age 

Value of Annuity. 
a x 

Males 

Females. 

Males. 

Females 

Males 

Females 

0 

18 1506 

18 8502 

34 

18 0618 

18 4807 

68 

7 2539 

7 6842 

1 

21 3518 

21 4385 

35 

17 8105 

18 2539 

69 

6 9284 

7 3469 

2 

22 5036 

22 5391 

36 

17 5538 

18 0218 

70 

6 6100 

7 0162 

3 

23 0316 

23 0668 

37 

17 2918 

17 7841 

71 

6 2993 

6 6928 

4 

23 3022 

23 3474 

38 

17 0245 

17 5405 

72 

5 9971 

6 3773 

5 

23 4367 

23 4807 

39 

16 7521 

17 2910 

73 

5 7036 

6 0702 

6 

23 4724 

23 5106 

40 

16 4744 

17 0353 

74 

5 4193 

5 7721 

7 

23-4410 

23 4742 

41 

16 1916 

16 7733 

75 

5 1445 

5 4832 

8 

23 3674 

23 3999 

42 

15 9037 

16 5047 

76 

4 8795 

5 2039 

9 

23 2536 

23 2886 

43 

15 6108 

16 2293 

77 

4 6244 

4 9846 

10 

23-1071 

23 1470 

44 

15 3129 

15 9471 

78 

4 3793 

4 6753 

11 

22 9347 

22 9818 

45 

15 0102 

15 6576 

79 

4 1442 

4 4262 

12 

22 7429 

22 7987 

46 

14 7026 

15 3608 

80 

3 9192 

4 1872 

13 

22 5374 

22 6032 

47 

14 3902 

15 0563 

81 

3 7040 

3 9583 

14 

22 3234 

22-4000 

48 

14 0730 

14 7439 

82 

3 4986 

3 7395 

15 

22 1052 

22 1933 

49 

13 7511 

14 4233 

83 

3 3027 

3 5307 

16 

21 8867 

21 9867 

50 

13 4242 

14 0942 

84 

3 1162 

3 3315 

17 

21 6710 

21 7829 

51 

13 0925 

13 7562 

85 

2 9388 

8 1419 

18 

21 4604 

21 5844 

52 

12 7636 

13 4090 

86 - 

2 7703 

2 9617 

19 

21 2568 

21 3928 

53 

12 4315 

13 0522 

87 

2 6104 

2 7904 

20 

21 0612 

21 2093 

54 

12 0960 

12 6852 

88 

2 4587 

2 6278 

21 

20 8743 

21-0342 

55 

11 7570 

12-3279 

89 

2 3149 

2 4737 

22 

20 6841 

20 8573 

56 

11-4145 

11 9699 

90 

2 1788 

2 3277 

23 

20 4904 

20 6782 

57 

11 0687 

11 6107 

91 

2 0500 

2 1894 

24 

20 2929 

20-4965 

58 

10 7203 

11 2505 

92 

1 9281 

2 0586 

25 

20 0913 

20 3120 

59 

10 3697 

10 8892 

93 

1 8129 

1 9350 

26 

19 8853 

20 1244 

60 

10 0176 

10 6274 

94 

1 7042 

1 8181 

27 

19 6748 

19 9334 

61 

9 6650 

10*1653 

95 

1 6014 

1 7078 

28 

19 4596 

19 7387 

62 

9 3125 

9-8037 

96 

1 5043 

1 6036 

29 

19 2394 

19 5401 

63 

8 9612 

9 4431 

97 

1 4126 

1 5052 

30 

19 0143 

19 3374 

64 

8 6119 

9 0844 

98 

1 3261 

1 4123 

3! 

18*7840 

19 1303 

65 

8 2657 

8 7284 

99 

1 2444 

] 3245 

1 32 

18 5486 

18 9187 

66 

7 9233 

8 3758 

100 

1 1671 

1 2415 1 

l 33 

18 3078 

18 7022 

67 

7 5858 

8 '0275 
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ANNUN Cl AT ION, the announcement made by the 
angel Gabriel to the Yirgm Maiy of the incarnation of 
Christ (Luke 1 26-38) A festival commemoiative of the 
annunciation is kept by the church on the 25th of March 
The first authentic allusions to it are in a canon of the 
Council of Toledo (656 _ad ), and another of the Council of 
Trullo (692) 3 forbidding the celebration of all festivals m 
Lent, excepting the Lord’s day and the Feast of the 
Annunciation An earlier ougm has been claimed for it 
on the ground that it is mentioned m sermons of Athana- 
sius and of Giegory Thaumaturgus, but both these docu- 
ments are now admitted to be spurious 

ANODYNE (a privative, and 68 vv>), pain), denotes ety- 
mologically anything which relieves pain The common 
usage of the word lestncts it, however, to medicines which 
lessen the sensibility of the brain or nervous system, with- 
out acting directly on the cause of pain The anodynes 
generally employed are opium, henbane, hemlock, tobacco, 
stramonium, and ckloiofoim. 

ANOINTING, the practice of pouring an aromatic oil 
upon the head or over the whole body, has been m use 
fiom the earliest times among Ouental nations, from whom 
it passed, chiefly m its ceremonial application, to the 
nations of the west It served three distinct purposes, 
being regarded as a means of health and comfort, as a 
token of honour, or as a symbol of consecration. Reason- 
ing from analogy, it seems probable that anointing was 
practised for sanative reasons before it became a religious 
ceremonial, but it is impossible to determine this with cer- 
tainty Its adoption as a sanative agent was dictated 
chiefly by the conditions of climate m the East Used as 
it generally was m conjunction with the bath, it closed the 
pores, repressed undue perspuation, and so pi evented loss 
of strength It was also regarded as a protection against 
the heat of the sun, and the oil, being aromatic, counter- 
acted disagreeable smells. The anointing of the head as a 
token of honour paid to guests and strangers is mentioned 
m Scripture (Fs. xxni 5 , Luke m 46), and was custo- 
mary among the Egyptians (Wilkinson’s Ancient Egyptians, 
li. 213), the Greeks, and the Romans Anointing as a 
symbol of consecration was practised among the Jews from 
the time of the exodus from Egypt, as pait of the ceremonial 
investiture with the sacred offices of prophet (1 Kings xix 
16), priest (Exod. xxix. 7), and king (1 Sam ix 16). It 
does not seem to have been essential to the consecration of 
a prophet, and, as each individual holder of the office of 
priest or king was not anointed, it has been generally 
inferred that in these cases it was essential only at the 
consecration of a new line or dynasty. The titles Messiah 
and Ghnst, both meaning anointed, are applied to our 
Saviour as the anti-typical prophet, priest, and king 
Anointing has passed from the Jewish into the Christian 
economy, and finds a place in the ntes of baptism, confir- 
mation, dedication of a church, &c , as these aie admin- 
istered in the Roman Catholic and Episcopalian com- 
munions. Its use at coronations symbolises tbe idea of 
monarchy as a mediate theocracy The practice of anoint- 
ing the sick m the primitive church, and the dying in the 
Roman Catholic Church, will be found treated m the 
article Exteeme Unction. 

ANOUIQS, or An aka, the name of an Egyptian 
goddess, one of the contemplar or companion goddesses of 
K h num or Chnoumis Her name meant “the Clasper ” 
or “Embracer.” She belonged to the “triad of Ele- 
phantine,” formed of Khnum or Chnoumis, Sati or Satis 
— the Egyptian Hera or Juno, “the sunbeam” — and her- 
self. As Sati personified the upper world or hemisphere, 
and wore the white crown upon her head, so An o ukis 
wore the red crown, emblem of the lower world or hemi- 
sphere. She personified Hestia or Testa, and had the 
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crown suimounted by a tiara of feathers, similar to those 
of the Pulusata, or supposed Pelasgi, and Tsakkaru, or 
Teucn, as if she had been a goddess of these nations. 
Some have compared her name to that of the Phoenician 
goddess Onga. It rarely appears in the texts and monu- 
ments, although it xs occasionally seen Statuettes of 
Anoukis are of the gieatest rarity, if, indeed, they occur 
— Champolhon, Panth Egypt, Wilkinson, Mann and 
Oust , y p 26, Roselhm, Mon. d Quit., n. , Letronne, lie - 
cherches, pp 345-6 

ANQUETIL, Louis Pieree, a French historian, was 
born at Pans, 21st Jan. 1723. He was for some time 
dnector of the academy at Rheims, and published in 1757 
three volumes of a history of that city In 1759 he was 
appointed pnor of the abbey de la Roe, in Anjou, and 
soon after director of the college of Senhs In 1766 he 
obtained the curacy or priory of Chateau-Renard, near Mont- 
argis, which he exchanged, at the commencement of the 
Revolution, for the cuiacy of La Yillette, in the neighbour- 
hood of Pans During the reign of terror he was im- 
prisoned at St Lazaie On the establishment of the 
National Institute he was elected a member of the second 
class, and was soon afteiwaids employed m the office of 
the minister for foieign affairs He died on the 6th of 
Septembei 1808 Anquetil left a very considerable num- 
I ber of historical woiks, but his style is censurable m 
many respects, and he appears to have been almost entirely 
destitute of the cutical discernment and philosophical 
sagacity of a good historian A list of his works is given 
in the B ographie Universelle 

ANQUETIL DU PERRON, Abraham Hyaginthe, 
an eminent Oriental scholar, brother of the subject of 
the piecedmg article, was born at Pans 7th Dec 1731 
He was a distinguished student at the university of that 
city, and at first intended to enter the church , but his 
taste for Hebrew, Arabic, Peisian, and other languages of 
the East, developed into a passion, and he discontinued his 
theological course to devote himself entirely to them His 
diligent attendance at the Royal Library, and his aidour 
in the prosecution of his favourite studies, atti acted the 
attention of the keeper of the manuscripts, the Abb6 
Salher, whose influence procured for him a small salaiy 
as student of the Oriental languges. He had scarcely 
received this appointment, when, lighting on some manu- 
scripts m the Zend, he formed the project of a voyage to 
India, with the view of discovering the woiks of Zoioaster 
Seeing no other means of accomplishing his plan, he 
enlisted as a common soldier on the 7th of November 
1754, in the Indian expedition which was about to start 
from the port of L’Onent. His fnends procured his dis- 
charge , aud the minister, affected by his romantic zeal foi 
knowledge, granted him a free passage, a seat at the 
captain’s table, and a salary, the amount of which was to 
be fixed by the governor of the French settlement m India. 
After a passage of nine months, Anquetil landed, on the 
10th of August 1755, at Pondicherry. Here he remained 
a short time to master modern Persian, and then hastened 
to Chandemagore, to acquire Sanscrit. Just then war 
was declared between France and England, Chanderna- 
gore was taken , and Anquetil resolved to return to Pondi- 
cherry by land. The journey was one of a bundled days, 
and he had many adventures and suffered many hardships 
by the way. He found one of his hi others at Pondicherry, 
and embarked with him for Surat; but, with the view 
of exploring the country, he landed at Mahe, and pro- 
ceeded on foot. At Surat he succeeded, by perseverance 
and address m his intercourse with the native priests, m 
acquiring a sufficient knowledge of the languages to enable 
him to translate the dictionary called the VeJidad-Sade, 
and some other works. Thence he proposed going to 
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Benares, to study tile languages, antiquities, and sacred 
laws of the Hindus , but the capture of Pondicheny 
obliged Hm to quit India Betuming to Europe m an 
English vessel, he spent some time in London and Oxford, 
and then set out for France He arrived in Pans m May 
1762, without fortune 01 the desne of acqunmg it, but 
esteeming himself rich in the possession of one hundred 
and eighty Oriental manuscripts, besides other curiosities 
The Abb6 Barthelemy procured for him a pension, with 
the appointment of interpreter of Oriental languages at the 
Royal Library In 1763 he was elected an associate of 
the Academy of the Belles Letters, and began to airange 
for the publication of the materials he had collected during 
his Eastern travels In 1771 he published m three vols. 
4to, the Zend-Avesta, containing collections fiom the sacied 
writings of the Persians, a life of Zoioaster, and fiagments 
of works ascribed to that sage. The work was a very im- 
portant} accession to our stores of Oriental literature Sir 
John Malcolm {Mist of Persia , vol i p 193, note) refers 
to the Zend-Avesta as the most authentic souice of mfoi- 
mation on the religion and institutions of the great Peisian 
legislator. In 1778 he published Ins Legislation Orientate , 
m which he controveited the system of Montesquieu, and 
endeavoured to prove that the nature of Onental despotism 
had been greatly misrepresented His Recherches Mis- 
toriques et Geogi aphiques sur I’Inde appeared m 1786, and 
formed part of Thieffenthaler’s Geogi aphy of India The 
Revolution seems to have greatly affected fnm Dunng that 
period he abandoned society, and shut himself up m literary 
seclusion. In 1798 he published in 2 vols 8vo, lilnde en 
Rapport aveo l’ Em ope, a woik remarkable foi its invectives 
against the English, and its numerous misrepresentations. 
In 1804 he published m 2 vols 4to, a Latin tianslation 
from the Persian of the OupneVhat or Upamschada , i e , 
secrets which must not be revealed. It is a curious mix- 
ture of Latin, Greek, Persian, Arabic, and Sanscrit (See 
Ed. Rev , vol 1 pp 412-421) On the reoigamsation of 
the Institute, Anquetil was elected a member, but soon 
afterwards gave m his lesignation He died at Pans 17th 
January 1805. Besides the works named above, he was 
the author of several others on subjects connected with 
the history and antiquities of the East See BiograpMe 
Universelle; Monthly Review, vol. lxi. ; Lord Teignmouths 
Life of Sir William Jones. 

ANSBACH, or Anspach, originally Onolzbach, a 
town of Bavaria, capital of the circle of Middle Franconia, 
and formerly of the margraviate of Ansbach, situated on 
the Rezat, 25 miles SW of Nuremberg, and 90 N. of 
Munich. It is a pleasantly-built place, containing a castle, 
once the residence of the margraves, and still noted for the 
gardens that suuound it , several churches, the finest of 
which are those dedicated to St John and St Gumbert , 
a gymnasium , and a picture gallery The chief manufactures 
of Ansbach are woollen, cotton, and half-silk stuffs, earthen- 
ware, tobacco, cutlery, and playing caids. There is a con- 
siderable trade in grain, wool, and flax In 1 7 9 1 the last mar- 
grave of Ansbach sold his principality to Frederick Wilham 
II., king of Prussia , it was transferred by Napoleon to 
Bavaria in 1806, an act which was confirmed by the 
Congress of Vienna m 1815. Population of the town, 
12,635. 

ANSELM, Archbishop of Canterbury, was born in 1033; 
at or near Aosta, in Piedmont. His family was accounted 
noble, and was possessed of considerable property. Gun- 
dulph, his father, was by birth a Lombard,, and seems to 
have been a man of harsh and violent temper ; his mother, 
Ermenberga, was a prudent and virtuous woman, from 
whose careful religious training the young Anselm derived 
much benefit. At the early age of fifteen he desired to 
devote himself to the service of God by entering a convent, 
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but he could not obtain his father’s consent. Disappoint* 
ment bi ought on an illness, on his recovery from which 
he seems for a time to have given up his studies, and to 
haye plunged into the gay life of the world. During this 
time his mother died, and his father’s harshness became 
unbearable. He left home, and with only one attendant 
crossed the Alps, and wandered through Burgundy and 
France. Attracted by the fame of his countryman, Lan- 
franc, then prior of Bee, he entered Normandy, and, after 
spending some time at Avranches, settled at the monastery 
of Bee There, at the age of twenty-seven, he became a 
monk , three years later, when Lanfranc was promoted to 
the abbacy of Caen, he was elected prior This office he 
held for fifteen years, and then, in 1078, on the death of 
Herluin, the wainor-monk who had founded the monastery, 
he was made abbot Under his rule Bee became the first 
seat of learning m Europe, a result due not more to his 
intellectual powers than to the great moral influence of his 
noble character, and his loving, kindly discipline It was 
duimg these quiet years at Bee that Anselm wrote his first 
philosophical and religious works, the dialogues on Truth 
and Freewill, and the two celebrated treatises, the Mon- 
ologion and Proslogion. Meanwhile the convent had been 
glowing in wealth, as well as in reputation, and, among 
other properties, had acquired considerable possessions in 
England. Anselm paid frequent visits to that country m 
connection with the convent lands, and by his mildness of 
temper and unswerving rectitude, so endeared himself to 
the English that he was looked upon and desired as the 
natural successor to Lanfranc, then archbishop of Can- 
teibmy. But on the death of that great man, the rul- 
ing sovereign, Wilham Rufus, seized the possessions and 
revenues of the see, and made no new appointment. 
About four years after, in 1092, on the invitation of Hugh, 
earl of Chester, Anselm, with some reluctance, for he 
feared to be made archbishop, crossed to England. He 
was detained by business for nearly four months, and 
when about to return, was refused permission by the king. 
In the following year William fell ill, and thought has 
death was at hand. Eager to make atonement for his sin 
with regard to the archbishopric, he nominated Anselm to 
the vacant see, and, after a great struggle, compelled him 
to accept the pastoral staff of office. After obtaining dis- 
pensation from his duties in Normandy, Anselm was con- 
secrated in 1093 He demanded of the king, as the con- 
ditions of his retaining office, that he should give up all 
the possessions of the see, accept his spiritual counsel, and 
acknowledge Urban as Pope, in opposition to the anti-pope, 
Clement He only obtained a partial consent to the first 
of these, and the last involved him in a serious difficulty 
with the kmg It was a rule of the church that the con- 
secration of metropolitans could not be completed without 
their receiving from the hands of the Pope the Pallium, or 
robe. Anselm, accordingly, insisted that he must proceed 
; to Rome to receive the pall. But Wilham would not per- 
mit this ; he had not acknowledged Urban, and he main- 
tained his right to prevent any Pope being acknowledged 
by an English subject without his permission. A great 
council of churchmen and nobles, held to settle the matter, 
advised Anselm to submit to the king, but faded to over- 
come his mild and patient firmness. The matter was 
postponed, and William meanwhile privately sent messen- 
gers to Rome, who acknowledged Urban, and prevaded on. 
him to send a legate to the king, bearing the archiepiscopal 
pall A partial reeonediation was then effected, and the 
matter, of the pall was compromised. It was not given by 
the king, but was laid on the altar ,at, Canterbury, whence 
Anselm took it.. Little more than a year after, fresh 
trouble arose with the king, and, Anselm resolved tp pro- 
ceed to Rome apd seek the counsel of his spiritual fattier. 
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With great difficulty lie obtained a reluctant permission to 
leave, and in October 1097 hie set out for Rome. William 
immediately seized on the revenues of the see, and retained 
them to his death. Anselm was received with, high honour 
bv Uiban, and at a great council held at Bari, he was put 
forward to defend the Latin doctrine of the Holy Ghost 
against the objections cf the Greek Church But Urban 
wa 3 too politic to embroil himself with the king of Eng- 
land, and Anselm found that he could obtain no substantial 
result. He withdrew from Rome, and spent some time at 
the little village of Schlavia Here he finished his treatise 
on the atonement, Cur Dens homo , and then retued to 
Lyons In 1100 William was killed, and Henry, his suc- 
cessor, at once recalled Anselm. But Henry demanded 
that he should again receive fiom him in person investi- 
ture m Ms office of archbishop, thus making the dignity 
entirely dependent on the royal authority. How, the Papal 
rule in the matter was plain , all homage and lay investi- 
ture were strictly prohibited. Anselm represented this to 
the king; but Henry would not relinquish a privilege 
possessed by his predecessors, and pioposed that the matter 
should be laid before the Holy See The answer of the Pope 
reaffirmed the law as to investiture. A second embassy was 
sent, with a similar result. Henry, however, remained firm, 
and at last, m 1103, Anselm and an envoy from the king 
set out for Rome The Pope, Paschal, reaffirmed, strongly the 
rule of investiture, and passed sentence of excommunication 
against all who had infringed the law, except Henry Prac- 
tically this left matters as they were, and Anselm, who had 
received a message forbidding him to return to England, 
unless on the king’s terms, withdrew to Lyons, where he 
waited to see if Paschal would not take stronger measurea 
At last, m 1105, he resolved himself to excommunicate 
Henry His intention was made known to the king 
through his sister, and it seriously alarmed him, for it was 
a critical period m his affairs. A meeting was arranged, 
and a reconciliation between them effected. In 1106 
Anselm crossed to England, with power from the Pope to 
remove the sentence of excommunication from the illegally 
invested churchmen. In 1107 the long dispute as to in- 
vestiture was finally ended by the king resigning his 
formal rights The remaining two years of Anselm’s life 
were spent in the duties of his archbishopric. He died 
2 1st April 1109. His canonization appears to have taken 
place in 1494. 

Anselm may, with some justice, he considered, the first 
scholastic philosopher and theologian. His only great 
predecessor, Scotus Engena, had more of the speculative 
and mystical element than is consistent with a schoolman j 
but in Anselm are found that recognition of the relation 
of reason to revealed truth, and that attempt to elaborate 
a rational system of faith, which form the special character- 
istics of scholastic thought His constant endeavour is to 
render the contents of the Christian consciousness clear to 
reason, and to develop the intelligible tmths interwoven 
with the Christian belief. The necessary preliminary for 
this is the possession of the Christian consciousness. “ He 
who does not believe will not experience ; and he who has 
not experienced will not understand.” That faith must 
precede knowledge is reiterated by him. “ Neque enim 
quaero mtelbgere ut credam, sed credo at intelligam. Nam 
et hoc credo, quia, nisi credidero, non intelbgam.” “ Chris- 
tianus per fidem debet ad intellectum proficere, non per 
mtellectum ad fidem accedere ” “ Rectus ordo exigit, ut 

profunda Christianas fidei credamus, priusquam ea prsesum- 
amus ratione discutere.” But after the faith is held fast, 
the attempt must be made to demonstrate by reason the 
truth of what we believe It is wrong not to do so. 
“ Negligent). ?e milu esse videtur, si, postquam confirmati 
sumus in fide, non studemus quod credimus, intelhgere.” 
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To such an extent does he cariy this demand for rational 
explanation that, at times, it seems as if he claimed for un- 
assisted intelligence the power of penetrating even to the 
mysteries of the Christian faith. On the whole, however, 
the qualified statement is his real view , merely rational 
proofs are always, he affirms, to be tested by Scripture. 
{ Cur Deus homo, l 2 and 38 ; De Ficle Tim 2 ) 

The groundwork of his theory of knowledge is contained 
m the tract De Yervlate , m which, from the consideration 
of truth as in knowledge, m willing, and m things, he rises 
to the affirmation of an absolute truth, in which all other 
truth participates. This absolute tiuth is God himself, 
who is therefore the ultimate ground or principle both of 
things and of thought The notion of God comes thus 
into the foreground of the system , before all things it is 
necessary that it should be made clear to reason, that it 
should be demonstrated to have real existence This 
demonstration is the substance of the Monologion and 
Proslogion. In the first of these the proof rests on the 
ordinary grounds of realism, and coincides to some extent 
with the earlier theory of Augustine, though it is carried 
out with singular boldness and fulness. Things, he says, 
are called good in a variety of ways and degrees, this 
would be impossible if there were not some absolute 
standard, some good in itself, in which all relative goods 
participate. Similarly with such predicates as great, just , 
they involve a certain greatness and justice The very 
existence of things is impossible without some one Being, 
by whom they are. This absolute Being, this goodness, 
justice, greatness, is God Anselm was not thoroughly 
satisfied with this reasoning ; it started from a postei ion 
grounds, and contained several converging lines of proof 
He desired to have some one short demonstration Such 
a demonstration he presented m the Proslogion, it is his 
celebrated ontological proof. God is that being than whom 
none greater can be conceived Now, if that than which 
no thin g greater can be conceived existed only m the 
intellect, it would not he the absolutely greatest, for we 
could add to it existence in reality. It follows, then, that 
the being than whom nothing greater can be conceived, 
i e , God, necessarily has real existence. This proof has 
rarely seemed satisfactory It was opposed at the time by 
the monk Gaumlo, in his Liber pro Insipiente, on the ground 
that we cannot pass from idea to reality The same 
criticism is made by several of the later schoolmen, among 
others by Aquinas, and is m substance what Kant advances 
against all ontological proof Anselm replied to the objec- 
tions of Gaumlo m his Liber Apologeticus The existence 
of God being thus held proved, he proceeds to state the 
rational grounds of the Christian doctrines of creation and 
of the Tnmty. With reference to this last he says we 
cannot know God from himself, but only after the analogy 
of his creatures ; and the special analogy used is the self- 
consciousness of man, its peculiar double nature, with the 
necessary elements, memory and intelligence, representing 
the relation of the Father and the Son. The mutual love 
of these two, proceeding from the relation they hold to one 
another, symbolises the Holy Spirit. The further theo- 
logical doctrines of man, original sin, free will, are de- 
veloped, partly in the Monologion , partly in special 
treatises Finally, m his greatest work, Cur Deus homo , 
he undertakes to make plain, even to infidels, the rational 
necessity of the Christian mystery of the atonement The 
theory rests on three positions * that satisfaction is 
necessary on account of God’s honour and justice ; that 
such satisfaction can be given only by the peculiar person- 
ality of the God-man , that such satisfaction is really given 
by the voluntary death of this infinitely valuable person. 
The demonstration is, in brief, this. All the actions of men 
axe due to the furtherance of God’s glory , if, then, there be 
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sm, i e , if God’s honour be wounded, man of himself can 
give no satisfaction But the justice of God demands 
satisfaction , and as an insult to infinite honour is m itself 
infinite, the satisfaction must be infinite, % e , it must out- 
weigh all that is not God. Such a penalty can only be 
paid by God himself, and, as a penalty for man, must be 
paid under the form of man Satisfaction is only possible 
through the God-man Now this God-man, as sinless, is 
exempt from the punishment of sin , His passion is there- 
fore voluntary, not given as due The merit of it is there- 
fore infinite , God’s justice is thus appeased, and His 
mercy may extend to man. This theory has exercised 
immense influence on the form of church doctrine. It is 
certainly an advance on the older patristic theory, in so 
far as it substitutes for a contest between God and Satan, 
a contest between the goodness and j'ustiee of God , but it 
puts the whole relation on a merely legal footing, gives it 
no ethical bearing, and neglects altogether the conscious- 
ness of the individual to be redeemed. In this respect it 
contrasts unfavourably with the later theory of Abelard 

Anselm’s speculations did not receive, m the Middle 
Ages, the respect and attention justly their due. This was 
perhaps owing to their unsystematic character, for they aie 
generally tracts or dialogues on detached questions, not 
elaborate treatises like the great works of Albert, Aquinas, 
and Duns Scotus They have, however, a freshness and 
philosophical vigour, which more than makes up for their 
want of system, and which raises them far above the level 
of most scholastic writings. 

A full account of Anselm’s life is given by Eadmer, 
Vita Anselmi. His works have been frequently published, 
the best editions are by Gerberon (containing the life, by 
Eadmer), Pans, 1675, 2nd ed 1721 _, and in Migne, 
Patrologice Cursus Completes, vol civ. 

The Cur Deus homo has been frequently published m a 
separate form. The Monologion and Proslogion have been 
translated, with notes, by Bouchitt6, Le Rationalisme 
ChrUien, Paris, 1842. In addition to the copious notices 
in general histones of theology and philosophy, the follow- 
ing works may be referred to • — Mohler, Anselm, translated 
into English, 1842 ; Franck, Anselm von Canterbury, 1842, 
Hasse, Anselm von Canterbury, I. “Leben,” 1843, II. “Philo- 
sophie,” 1852 ; Kemusat, Anselm de CantorbSry, 1855, 
2d ed 1868 j E. W. Church, St Anselm, 1870. 

ANSELM, of Laok, a famous theologian, was born of 
very humble parents at Laon before the middle of the 
11th century. He is said to have studied under St 
Anselm at Bee About 1076 he taught at Pans with 
great success, but not long afterwards removed to his 
native place, wheie his school for theology rapidly became 
the most famous in Europe. He died 1117 His greatest 
work was an interlinear gloss on the Scriptures, which has 
been frequently reprinted. Other commentanes apparently 
by him have been ascribed to various writers, principally 
to the great Anselm A list of them, with notice of 
Anselm’s life, is contained in the Histoire Litteravre de la 
Prance, x 170-189. 

ANSON, G-eokge, Loud, the famous circumnavigator, 
was born at Shuckborough Manor, Staffordshire, on the 
22d of April 1697. He entered the navy at the age of 
fifteen. By the time he was twenty-one he had been 
promoted to the command of the “Weasel” sloop, and by 
1724 to the command of the man-of-war “Scarborough” 
Between this year and 1735 he was engaged in active 
service, chiefly on the Carolina stations m America, and a 
town and county, named Ansonborough, in South Caro- 
lina, commemorate his residence there. He was recalled 
in 1739, on the outbreak of the Spanish war, and entrusted 
with the command of a squadron of eight vessels, equipped 
to annoy the Spaniards m the South Seas, and to co-operate 
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with Admiral Vernon across the Isthmus of Darien. Anson 
sailed in September 1740, doubled Cape Horn m a dan- 
gerous season ; lost most of his men by the scurvy, and 
with only one remaining ship, the “ Centurion,” crossed 
the Pacific Ocean. If no considerable national advantage 
: resulted from this voyage, Commodore Anson made his 
own fortune, and enriched his surviving companions, by 
the capture of a nch galleon on her passage from Acapulco 
to Manilla He was no less fortunate in escaping a French 
fleet, then cruising m the Channel, by sailing through it 
during a fog Soon after his return, in 1744, he was 
appointed rear-admiral of the blue, and one of the lords of 
the Admiralty. In April 1745 he was made rear-admiral 
of the white, and the following year vice-admiral of the 
blue, when he was chosen member of parliament for the 
borough of Heydon. In 1747 he intercepted, off Cape 
Fimsterre, a powerful fleet, bound from France to the 
East and West Indies, taking six men-of-war and four 
East Indiamen, not one of them escaping The French 
admiral, Jonquiere, on presenting his sword to the con- 
queror, said, Monsieur, vous avez vameu V Invincible, et la 
Gloire vous suit — “Sir, you have conquered the Invincible, 
and Glory follows you,” pointing to the ships named the 
“Invincible ” and the “ Glory,” which he had taken For his 
signal services he was created Baron Anson, of Soberton, 
m Hants, and vice-admiral of the red, and, on the death of 
Sir John Noras, vice-admiral of England In 1748 he 
was made admiral of the blue In 1757 he became first 
lord of the Admiralty, and m 1761 admiral of the fleet, in 
which rank he continued, with a very short interval, until 
his death, and the last service he performed was to convey 
Queen Charlotte to England He died 6th June 1762 
No book ever met with a more favourable reception than 
Lord Anson’s Voyage Round the World, which, though 
printed under the name of his chaplain, was composed by 
Benjamin Bobms under the inspection of, and from materials 
furnished by Lord Anson. 

ANSTEY, Chbistophek, poet, was son of the Kev. 
Christopher Anstey, rector of Brinkley, Cambridgeshire, 
where he was bom m 1724-5. He was educated at Eton 
and King’s college, Cambridge. He was oiigmally de- 
signed for the church, but his degrees being withheld 
from him, he retired into privacy “upon a competent 
fortune.” He was rusticated from the university A 
speech made by him in one of the public schools upon 
some offence given by him, thus began, “ Doctores sine 
doctnnS., magistn artium sine artibus, et bacealaurei baculo 
potius quam lauro digm.” The penalty was his rustication 
He entered the army, and having married a daughter of 
Cabert of Allbury Hall, Herts, he obtained a seat in 
parliament for Hertford by his father-in-law’s influence. 
One of the most glaring of current literary blunders is the 
common statement that the New Bath Guide of Christopher 
Anstey was in a great measure built on Smollett’s novel 
of Humphrey Clinker The facts are that the New Bath 
Guide was published m 17 66, whilst Humphrey Clinker 
was not written until 1770, and was first published in 
1771. It may be conceded that Sir Walter Scott holds 
the balance even in his verdict, as follows — “But Anstey ’s 
diverting satire was but a slight sketch compared to the 
finished and elaborate manner in which Smollett has, m the 
first place, identified his characters, and then filled them 
with language, sentiments, and powers of observation in 
exact correspondence with their talents, temper, condition, 
and disposition” ( Worlcs of Smollett, Introduction). Per- 
haps “ diverting ” is a rather inadequate word, for there is 
depth of insight and weight of shrewd sense beneath the 
sparkle and the laughter of the New Bath Guide The 
Election Ball, m Poetical Letters from Mr Inkle at Bath to 
his Wife at Gloucester , sustained the reputation won by the 
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Guide. It seems to us even more brilliant in its wit, and 
finely touched as verse Other productions in verse and 
prose have long passed into oblivion. The poetical works 
were collected m 1808 (2 vols ) by the authors son John, 
himself author of The Pleaders Guide, m the same vein 
with the New Bath Guide He died on 3d August 
1S05 , (f- B G ) 

ANSTRUTHER-EASTER, a royal and parliamentary 
burgh of Scotland, m the county of Fife, situated on the 
Firth of Forth, 9 miles S of St Andrews. It is on the 
whole an dl-bmlt place, containing tanning, shipbuilding, 
and fish-curing establishments, and carrying on a con- 
siderable amount of sea-fishmg and some coasting trade, to 
accommodate which a new harbour is in course of con- 
struction, under the direction of the Board of Fisheries 
In 1871 the parliamentary bnrgh, which, along with 
Anstruther-'Wester, Crail, Cupar, Kilrenny, Pittenweem, 
and St Andrews, returns one member to parliament, con- 
tained 1289 inhabitants, the royal burgh had a population 
of 1169. Dr Thomas Chalmers was born at Anstrather- 
Easter m 1780 

ANSTRUTHER-WESTER, also a royal and parlia- 
mentary burgh in Fifeshire, close to Anstruther-Easter, 
from which it is separated by a small stream called the 
Dreal Bum. In 1871 the population was 481. 

ANT. The insects included under this name are divisible 
into two distinct groups, which exhibit important differences 
not only in structure but also m habits The familiar ant 
(Formed), found in Britain and Europe generally, belongs 
to an order of insects known as the Hymenoptera, of which 
division the bees, wasps, hornets, are also well-known 
examples. But the Termites, or white ants — insects which 
also live in social communities, and which inhabit tropical 
regions — belong to a different order, that of the Neurop- 
terous insects, and exhibit differences in several important 
respects from the ordinary ants To both species or kinds 
of these forms it will be necessary to direct attention, 
and the familiar ants naturally fall to be considered 
first. 

The Hymenopterous insects are distinguished by the 
possession of four membranous wings, although m certain 
exceptional instances — as among certain members of the 
ant community — the wings may be wanting. The organs 
of the mouth are partly fitted for mastication by the 
development of jaws, and partly for suctorial purposes by 
the possession of a proboscis or “ antlia.” The females of 
this order generally possess a terminal abdominal append- 
age, forming a “ sting ” ( aculeus ), or which may be used in 
the deposition of the eggs, when it is termed an ovipositor. 
The Hymenoptera, besides, undergo a “ complete ” meta- 
morphosis, — that is, in their passage from the egg towards 
adult or mature existence they appear first as grubs, or 
larvae , then are enclosed m a pupa-case, and finally appear 
as the perfect, and generally winged insect, or “ imago ” 
The Hymenoptera exhibit, perhaps, the most remarkable 
development among insects of the faculty of instinct, and 
constitute excellent examples of so-called “ social ” insects, 
living in communities regulated by definite laws, each mem- 
ber of the society hearing a separate and well-defined part 
Ln the organisation and arrangement of the colony at large 

From the earliest times ants have attracted the attention, 
not only of naturalists, but of philosophers and poets. 
The ancients were familiar with many of the phenomena 
characteristic of the ant colony. Aristotle and Pliny, for 
example, inform us that the labours of ants are regulated 
in a great measure by the phases of the moon. Plmy 
also makes mention of a species which he alleges is found 
in Northern India, which were said to equal Egyptian 
wolves m size, and were supposed to occupy themselves m 
digging gold from the bowels of the earth, whilst the 
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inhabitants of the countiy weie said to rob the ants [c 
summer of their accumulated winter treasures 

The harvesting and giam-storing habits of ants, so 
familiar to the popular reader, were at first supposed to be 
common to all species of ants , but this view has been abun- 
dantly proved to be erroneous, whilst the opposite extreme 
of asserting that no species practise these habits is to be 
viewed as equally incorrect In many cases it is probable 
that observers have been deceived into the supposition that 
certain species of ants really carried grains of corn m their 
mouths, whereas the so-called corn grains of these species 
were m reality the cocoons or pupae-cases containing the 
young and immature forms And whilst most species of 
ants are gramvorous, or vegetable feeders, certain species 
are as decidedly carnivorous These latter kinds do not, 
therefore, participate m the frugal and industrious habits 
of their allies. 

The bibliography of ants is very extensive. Dr Ding, 
m the 23rd number of the Philosophical Transactions, 
described the form of the eggs and of the larvse, and 
also the habits of ants m reference to their care of their 
young Leeuwenhoeck, the Dutch naturalist, traced the 
successive stages of development m the ants, and demon- 
strated the egg, “ larva,” “pupa,” and “imago,” or perfect 
insect Swammerdam, with the application of the micro- 
scope, further advanced the knowledge of the development 
and structure of the ants , and Lmnseus ( Memoirs of the 
Royal Academy of Sciences of Stockholm) ascertained many 
facts relative to the reproduction of these forms, and 
determined that the winged ants are those which alone 
exercise the generative functions A Mr Gould published 
An Account of English Ants, of which work a notice by 
the Rev Dr Miles is given m the Philosophical Ti ansae- 
tions for 1747 This account, excellent in many lespects, 
is nevertheless erroneous m certain points, the result 
of following too closely the analogy presumed to exist 
between bees and ants Geoffroy (. Hutoire des Insectes 
qui se troumnt aux Environs de Pans), a good naturalist 
otherwise, is a bad authority on the subject of ants 
The most complete series of observations on ants, which 
appeared among the earlier accounts of these forms, are 
those of De Geer, a Swedish entomologist ( MSmoires pour 
servir a VHistoiredes Insectes ), an observer on whose fidelity 
the utmost reliance may be placed Olivier, m the Encyc- 
lopidie llethodique (article Fourmi), summarised the know- 
ledge of his own and of preceding times, and described a 
few new species of ants , and Bonnet, m his Observations 
suries Insectes (vol n ),has given us some interesting, though 
by no means extensive information regarding the habits 
of ants. The “sugar-ant” (?) forms the subject of a memoir 
m the Philosophical Transactions for 1790, this latter 
species having caused much havoc among the sugar-plan- 
tations of Grenada over a period of ten years. Latreifio, a 
j famous entomologist, m his special monograph ( Histoire 
Naturelle des Fourmis), published at Paris m 1802, gave 
1 the most succinct and accurate account of the ant-tribe 
which had appeared up to that date. His description of 
the structure and classification of these insects is remark- 
ably clear, and he fully describes one hundred speciet 
known to himself, and mentions twenty-four species which 
he was enabled to describe from the reports of others. He 
distributed these species among nine families, selecting as 
the bases of his classification the situation and .structure of 
the “ antennss or “feelers,” and the disposition of the 
abdominal scales. 

The hab its of ants receive the fullest attention at the 
hands of Pierre Huber of Geneva, wlio in a treatise ( Traits 
des Moeurs des Fourmis Indigenes) published m 1810, 
gave a very interesting, lucid, and valuable account of his 
native ants, drawn from actual observation of the nests and 
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communities Tina result he achieved by means of an 
appaiatus which enabled him to view the mtenor of the 
nest Many facts have been added to the history of ants 
since 1810 , the list of works and treatises upon this and 
allied entomological pursuits having been largely increased, 
especially of late years. 

The constitution of an ant-community may be readily 
appreciated ; but it is, at the same time, important to note 
the distinctions between the various groups or sects into 
which the curious colony is divided. A threefold dis- 
tinction of sex, resulting m the production of three kinds 
of individual forms, is to be perceived in the ant-colony, 
as well as among other hymenopterous insects (e g bees) 
These three grades of individuals are known respectively 
as males, females, and neuters The males and females 


Fig 1 —Wood Ant {Formica rufa) 1, Female, 2, Hale , 3, Neuter 

are winged, — the former retaining their wings throughout 
life, and the latter losing these organs after the pairing is 
over. During the summer the winged males and females 
are produced in large numbeis, and they soon leave the 
nest to take their “ nuptial flight ” m the air, m the course 
of which the females are impregnated. The function of 
the male ants having been thus performed, they die , the 
females, after impregnation, lose their wings, and whilst 
m this comparatively helpless state they are conveyed by 
the neuters to new situations, where they become the 
founders of fresh colonies. 

Each fertile female or “ queen ” is carefully attended by 
a retinue of “ neuters,” the latter being simply females the 
sexual organs of which are undeveloped The curious 
experiments of entomologists have proved that, m all pro- 
bability, the cause of this differentiation of sex is dependent 
upon the nature of the food with which during the larval 
state the ant is fed Exempted thus from all sexual 
functions, the duties of the neuters are confined to the 
performance of all the offices which contubute to, or are 
connected with, the welfare and labour of the ant-com- 
munity They thus not only construct and build the nest 
or home, and keep it m constant and assiduous repair, but 
they are also the providers of food and sustenance for the 
community , and they act the part of nurses, m that they 
carefully attend to the hatching, nutrition, and rearing of 
the young They are also the defenders of the colony, m 
that they protect the nest and its inmates from the attacks 
and assaults of nearly-related enemies or foreign foes In 
connection with the defence of the ant-colony, certain 
species possess peculiar neuters, termed “ soldiers,” upon 
which the care and protection of the community more 
especially devolve These “soldiers” are provided with 
large mandibles or bitmg-jaws, which constitute efficient 
organs of offence or defence , and they are distinguished 
from the ordinary neuters by several characteristics m 
addition to this larger development of the jaws. 

Begaidmg the more intimate structural differences which 
have been ascertained to exist between the various members 
of the ant-community, it maybe remarked that the antennae 
of the male ants possess thirteen joints each, and those 
of the female twelve. The antennse of the neuters are com- 
posed of twelve joints. The abdomen of the male ant con- 
sists of seven joints, and that of the female and neuter of 
six. The mandibles or large jaws of the female and neuter 
ants are larger than those of the males, and are frequently 
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found to be serrated or even hooked at their extremities 
The external sexual organs of the neuters correspond to 
those of the females, although, as already remarked, the 
essential internal reproductive organs are wholly unde- 
veloped m the neuter ants, and to this most important 
distinction there is added the absence of wings, the neuters 
being thus distinguished from the females by a variety of 
characters, while the near relation is at the same time shown 
of the one senes of truly sexual forms to those m which 
the sex is undeveloped The neuters, it may lastly be 
remarked, conform to the female charactenstics, m having 
the abdomen provided with a sting, the male ants being 
destitute of this appendage 

The nervous system of the ants conforms to the ordinary 
insect-type, but m these and other insect forms, we find the 
highest development of those faculties to which the general 
name of Instinct is applied By instinctive acts, in their 
simplest sense, we mean those acts which an animal per- 
forms chiefly from impressions made by surrounding objects 
upon its nervous or sensory apparatus. These are very 
different m character and origin from the actions of the 
higher vertebrate animals, in which the independent faculty 
of mind operates as the direct source of action, in place 
of the surrounding circumstances of the lower form. Thus, 
m the case of ants, bees, &c , wonderful as their opera- 
tions may appear, and regular and methodical as the 
manner in which they are performed may seem, it will be 
found that a marked uniformity and likeness of conditions 
exist, which tend to produce a corresponding similarity of 
effects The same external conditions thus tend to induce 
undeviatmgly similar series of phenomena, and under 
the operation of these acts the animal exercising them 
may justly be compared to an automatic machine, or to a 
piece of mechanism, self-directing only in so far as it is 
directed by external circumstances and outside conditions 
Hence we find certain species of ants or bees invariably 
| constructing similar series of cells or habitations, and 
engaging in the same labours as their predecessors, which 
labours or operations will be faithfully and exactly repeated 
by succeeding generations And the automatic and me- 
chanical nature of instinctive acts may be clearly viewed 
when we contrast them in their essential nature with the 
directing intelligence and guiding impulse of mind, as we 
find these qualities exercised m the highest vertebrates In 

the latter case, the mental impulse itself directs alike the 
physical and psychical operations, and so far from the 
animal being merely automatic, it assumes the higher 
phase of nervous action involved m self -originating mental 
impulse The actions of the intelligent being are self- 
determined : those of the instinctive being originate from 
the outer world Through the higher nervous centres the 
intelligent being first appreciates the outward circum 
stances, and then reacts upon them; the nervous centres 
of the lower bemg are, in the first instance, acted upon by 
the outer world, and then m their turn react upon the 
organism. Lastly, and m accordance with the more per- 
fect appreciation of external objects through sensations 
and perceptions, we have to note in the higher being the 
operation of the educative power we entitle experience The 
ant or bee, when first introduced into the special sphere of 
its labours, assumes its functions, and performs its duties 
as perfectly as if it had been engaged in their perform- 
ance for a lengthened period. And the long-continued 
performance of these duties will in no degree tend to make 
the ant or bee a more perfect or more skilful worker 
than when the performance of the duties first commenced. 
Here, again, we observe the operation of the automatia 
powers ) the lower animal, like the perfected machine, 
operates at once and without any previous experience as 
perfectly as after a lengthened period of working. But, 
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in the higher operations directed by intelligence, the being 
acquires m a gradual manner, and only after a lengthened 
experience, the perfect manner of ■working In the one 
case instinct incites the being automatically, or through 
the excitory outward impressions, to perform the acts, m 
the other, an intelligent mmd first appreciates the impres- 
sions, and, through the educative training of experience, is 
enabled to perforin the acts, and to understand in a greater 
01 less degree the reasons which prompt and justify them 

Apart from the possession of high instincts, however, we 
find ants, in common with many other insects, to be pos- 
sessed of very perfect senses In addition to the large 
compound eyes with which most insects are provided, they 
possess simple organs of vision The sense of smell also 
appears to be represented m the ants and insects generally, 
but the seat of this sense has not been well or satisfactorily 
determined Judging from analogy, however, the olfactoiy 
apparatus has been supposed to reside m the basal joints 
of the feelers or antennae Ants have been long observed 
to follow accurately the track of their companions Bonnet 
concluded that they were enabled to follow up this line of 
march by their scent, and m proof of this he repeatedly 
drew his finger at various parts across the fine of march 
The ants, on arriving at the interrupted spots, seemed to lose 
scent, and directed their steps m an irregular and hesitating 
manner, hut having once crossed the interrupted space of 
the finger track, they resumed their journey once more in 
a regular manner along the line of march. Latreille, with 
the view of ascertaining if the sense of smell resided in the 
antennae, cut off these organs m several ants, when he 
found that they appeared to lose their way, and to be 
incapable of directing their further steps It may, how- 
ever, on obvious grounds be doubted whether this experi- 
ment may be deemed at all satisfactory or conclusive on 
the point In this experiment it was noticed that the 
neighbouring ants appeared to observe the distress of their 
mutilated companions, and they seemed to stanch the 
wounds of the sufferers by an application of the organs of 
the mouth to the wounded surface 

The antennae in insects are certainly the organs of touch, 
but in ants these organs appear to subserve some undeter- 
mined function, in that through their agency communication 
may be made from one ant to the other. M. Huber was 
bo strongly impi eased with this latter fact, that he applied 
the term langage antennal to the intercourse which he sup- 
posed took place between ants through the media of the 
antennae. For example, by each ant striking its head 
against its neighbour, and by the transmission of this 
impulse, the whole ant-community appeared to he warned of 
danger, and m other ways, hut chiefly through the antenna, 
the sense of danger appears to be appreciated by each 
member of the colony. 

The food of ants has formed a debatable point ever since 
the attention of naturalists was directed to the investigation 
of their economy. As already remarked, many species are 
truly carmvoious, and prey upon the soft parts of other 
insects, and particularly of larvae, which they are enabled to 
seize and capture with little danger and trouble. The well- 
known partiality of ants for animal food is taken advantage 
of by those who wish to obtain the hard parts or skeletons 
of animal foims , since by placing an animal body within 
reach of an ant-colony, the soft parts aie gradually eaten 
away, and the harder portions are left intact In tropical 
climates, rats, mice, and poultry, even in a living state, are 
raid to succumb to the attack of these creatures, and man 
himself, as related by Provost in his Histovre Geneial 
dee Voyages, is even subject to the attacks of ants. Prdvost 
relates that an Italian missionary in Congo was awakened 
from sleep by his negroes, with the intelligence that an 
immense horde of ants was invading his house. Before he 
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could nse they had already covered his legs, and the floor ol 
has house was carpeted by a thick layer of the invading 
forms Tire seemed to be the only preventive to their 
onward march , and it was stated that cows were known to 
be devoured m their stalls by these creatures. These 
remarks may be viewed as applying more particularly to the 
white ants or termites, of which an account will be given 
afterwards For sugar ants seem to have a special pre- 
dilection, and they appear not only to obtain the saccharine 
matter from vegetables, but also to abstract it from animal 
sources The aphides, or plant lice, become in this way the 
subjects of very extraordinary attentions on the part of ants 
The plant lice possess a glandular structure, situated at 
the extremity of the abdomen, which communicates with 
the external surface by two small ducts. This gland 
secretes a sweet or saccharine liquid of viscous nature, of 
which ants are extremely fond, and the aphides appear to 
be literally “ milked ” by their smaller neighbours. The 
antennae of the ants m this case also appear to be the media 
of mtercomso between the aphides and themselves, and by 
touching the abdomen of the plant lice with the antennm, 
a drop of the saccharine liquid exudes from the gland, 
which is eagerly seized upon by the ants , and m this 
fashion the milking process is continued until the ant is 
satisfied. The aphides, in this instance, appear voluntarily 
to surrender themselves for the purpose of affording the 
saccharine matter, but it has been also alleged that certain 
species of ants keep aphides within their nests for the pur- 
pose of affording the desired matter Whether or not this 
alleged domestication of the aphides by ants is to be deemed 
worthy of belief yet remains to be proved A single aphis 
may be occasionally seen surrounded by three or four ants, 
— the latter ordinarily finding the aphides on the leaves of 
plants and in their natural habitat. The association of 
ants and aphides, strange as it may seem, is not, how- 
ever, without its parallels in the history of the ant-colony 
Thus wood-lice are not infrequently found as apparently 
normal guests within the ant-nest ; and Siva of Pisa observed 
a species of grasshopper, to which he has given the name 
Gi yll%s myrmecophilus, winch inhabits the nest of an Italian 
ant The ant-nest, m fact, appears to be the normal 
habitation of this grasshopper 

The ant-nest forms a very interesting subject for con- 
sideration, and the various groups of ants diffei widely in 
the outward form and internal plan according to which the 
nests are constructed, as well as m the materials of which 
the habitations are built Clay, earth, and vegetable mattexs 
form the chief sources of supply, and excavations m the 
ground, or erections above ground, m trees, walls, and house- 
roofs, may he mentioned as the most common situations for 
the nests. The internal arrangement also vanes even to a 
greater extent than the external appearance or materials 
The general plan of the nest shows an arrangement of flats 
or stones, connected throughout by passages, and supported 
by definite pillars or partitions The chief ends and objects 
in the construction of the nest appear to be directed to the 
preservation of the larvae, and to their protection from 
changes of temperature. During the night the larvas are 
placed m the furthest chambers of the nest, the entrance 
tojhe nest being carefully secured for warmth and for ensur- 
ing protection, from the raids of enemies In the morning 
the larvae are transfeired by the diligent neuters to the 
outer chambers, to which the sun J s heat has access; or 
they may even he exposed directly to the sun A change 
of temperature or weather is sufficient to set the watchful 
neuters on the alert, and to cause them to hurry the IarvaJ 
to the inner recesses of the abode, where they may bo safely 
protected from the variable effects of the climate. 

Some of the most cnnous and extraordinary traits in ant- 
character relate to the acquiring by certain ants ( e g. Amazon- 
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ants) of the pupae or immature young of other species, and 
the training and subjection of these pupse as slaves and 
servitors Regular raids and forays appear to be made by 
the slave-m akin g ants upon the nests of certain species, the 
pupae of which are captured, and when developed brought 
into bondage and subjection to the captors 

No closer imitation of the ways of man could well 
be found m the entire animal economy , and the circum- 
stances of these curious cases have been so thoroughly in- 
vestigated that the matter is placed above the possibility of 
doubt or error The relative position of the masters and 
slaves varies greatly, the extreme of hard servitorship being ; 
seen m some cases, whilst in other cases the position of the 
slaves is much easier The slaves of Formica sangumea are 
aided by their masters m the work of the colony But m 
the case of Formica rufescms the labours of the slaves are 
greatly increased, — the entire work of the community 
devolving upon the unfortunate captives, and the neuters, 
laborious m other species, being merely employed in the duty 
of capturing fresh servitors This latter trait also appears 
among the Amazon-ants, which literally stir neither “hand 
nor foot,” nor make any effort to help themselves, but 
are waited upon and attended in the most devoted manner 
by their willing serfs The slave making forays are by 
no means invariably destitute of bloodshed or warfaie, 
and frequent and hot combats appear to be engaged in 
between the would-be masters and the species of intended 
slaves Once captured, developed, and domiciled within the 
nests of their masters, the slave-ants appear to be thoroughly 
at home, and no effort at insurrection or attempt to gam 
their freedom appears ever to be made The eaily state of 
development in which the pupae aie generally captured, 
would necessarily favour the complete domestication of the 
captured ants within the home of the slave-making com- 
munity, and the ants appear to possess and exhibit the 
greatest care and solicitation for the welfaie of their serfs, 
—-the slaves being carried m the mouths of their owners 
when the latter shift their abode, or undertake any expedition 
leading them from home 

From the accounts of Messrs Bates and Belt, we gam 
some curious and interesting information regarding species 
of ants peculiar to South and Central America, which ex- 
hibit marked differences m habits from all British or even 
other foreign species Chief among these South American 
ants are the Foraging Ants (Eaton), of which there are 
several distinct species These ants are truly carnivorous 
m their tastes, and ravage whole districts, their march 
being regarded with terror by the natives of Central 
America Mr Bates tells us that different species have 
different modes of marching, by which they may be recog- 
nised The Ecitons m Nicaragua are termed “Army Ants,” 
and they appear regularly to change their huntmg-grounds 
m quest of food. Their community comprises males and 
females, and two kinds of neuters or woikers — a “ worker- 
major,” or large-headed worker, and a small-headed kind, 
termed the “ worker-minors ” The former kind are noted 
for their elongated jaws , and in some species these forms 
are denominated “ soldiers,” their peculiar office being the 
protection of the community from the attacks of enemies, 
or the making forays on the nests of other species, or upon 
other animals The habit the Ecitons have of hunting m 
regular organised bands distinguishes them from other and 
more familiar British species (eg, Myrmica , the Bed 
Stinging Ant of Britain), which are predatory, but hunt 
in an irregular and ill-defined manner One of the best- 
defined species of foraging ants is the Eaton predator, a 
small species which hunts in dense hordes, and marches 
rapidly over a territory. A moving phalanx of this species 
will extend over from. 4 to 6 squaie yards ; and any unwary 
insect meeting with, or falling into the serried ranks, is 


soon torn to pieces and devoured Eaton hamata hunts 
both m dense masses or m detached columns The nature 
of the prey appears to regulate the mode of march Thus, 
when proceeding m columns, Mi Belt found that the Eaton 
hamata was m search of the nests of another ant (llypo- 
clinea), the larvae and pup® of which are seized by the 
Ecitons for the purpose of being brought up as slaves, in 
accordance with the habits already alluded to. The Hypo- 
clmeas lush out on being attacked, bearing their pup® and 
larvae m their jaws, but the Ecitons at once seize the 
young ants, although they nevei appear to injure the 
parent Hypochneas The latter appear a cowardly race, as 
they make no effort at self-defence, their habits leadinc 
them chiefly to milk aphides, which they desert at once on 
seeing another and even smaller species of ant approach. 
Birds and opossums are terrified, as well as insects, at 
the Foraging Ants, and frequently fall victims to the deter- 
mined onslaught of the little furies 

The other species of Ecitons comprise Eaton rapax, the 
largest of the race, the body of which is half-an-mch m 
length , Eaton legtonis, famed for its ravages on other 
species of ants (Foi micce), Eaton hamata and E di epano- 
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phot a, nearly related species , and the so-called Blind 
Ecitons, thus named from the impel feet condition of the 
eyes The E vastcitor and E ertahea, species of blind 
Ecitons, proceed on their raids by means of covered roads 
or ways, which are excavated and formed in front at a rate 
corresponding to the advance of the army. 

Some interesting information regarding the senses and 
instincts of the Foraging Ants appears to corroborate the 
opinions of some eailier obseivers, already alluded to, on 
the subject. About a dozen individuals of Eaton hamata 
were observed to assemble together, as if in consultation, m 
a tramway excavation m Nicaragua. One ant suddenly 
left the assembly, and ran up the perpendicular side of the 
cutting The example of this first ant was followed by 
several others, which ran after the first ant for a short 
distance, then returned, and again proceeded for a farther 
distance along the track of the first The object of this 
proceeding was to make the track readily determinable by 
the succeeding travellers, and the route of the first indi- 
vidual was uneningly followed by the others, who weie at 
long distances behind. A portion of the trail was removed, 
when the ants appeared at fault, and occupied themselves m 
making detours until they again hit upon the interrupted 
track. On arriving at the top of the excavation, a suitable 
spot for hunting was descried, when the information 
appeared to be quickly communicated to those that were 
below, and the whole army rushed upwards in obedience 
to the behest of the scouts. All the Foraging Ants axe 
migratory in habits, and appear to possess no fixed place of 
abode, but shift their camp at intervals of from four to six 
or more days The temporary abode is found m hollow 
trees, or under fallen trunks. An Eeiton, intentionally 
imprisoned beneath a stone, was discovered by a com- 
panion, who at once informed his neighbours The other 
ants then came to the rescue ; and by biting at the stone, 
trying to move it, and seizing the prisoned ant by the legs, 
they, by their united efforts, set their companion free. An 
ant embedded in clay, with only the points of the antenme 
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protruding, was discovered by Ms neighbours, and soon 
disentombed. And in cases where the efforts of one ant 
have been inadequate to release a comrade placed in peril, 
the others were duly informed of the fact, and hurried 
to assist their less fortunate neighbour. In crossing a 
crumbling slope, which was gradually disintegrating under 
the passage of the ant-army, a portion of the hand, by 
adhering to each other, formed a solid pathway, over which 
the others passed safely. A twig formed a bridge across a 
sma ll rill ; but this proving insufficient and too narrow for 
the transit of the army, it w T as widened by ants clinging to 
each side of the twig, and in this way the track was 
broadened sufficiently to admit of the easy passage of the 
mass. Such acts would appear to lie beyond the category 
of purely instinctive processes, since they appear to involve 
an adaptation of faculties to special cases, and result in 
special actions being instituted, and thus bear some resem- 
blance to what we familiarly see involved in the process of 
reasoning characteristic of man’s mental powers. The more 
ordinary operations of ant-life are purely instinctive, as has 
been already shown j but it may be a matter for considera- 
tion if the theory of some naturalists, _ that the higher 
development of instinctive powers is akin to reason itself, 
may not be tenable. Such instances as these just given of 
the curious and extraordinary acts of the Foraging Ants may 
serve to show from what circumstances the theory obtains 
support. Houzeau, in particular, among recent writers, 
adopts analogous views to these, and maintains that the 
ants most nearly approach man in the arrangement and 
general nature of their social existence and condition. 

The Leaf-cutting Ants ((Ecodoma) are noted pests of 
central and tropical America ; and, as is implied by their 
name, commit fearful havoc among trees, laboriously 
and persistently carrying off in their mouths, piece by 
piece, the foliage of trees and shrubs. The orange, lemon, 
and mango trees in particular have suffered from their 
attacks. Carbolic acid has been tried with success as a 
remedy against these ants, the use of this antiseptic 
killing large numbers; and corrosive sublimate in powder, 
sprinkled across their paths, has a deadly effect upon the 
leaf-cutters. Coal tar has also been employed against them. 
Gigantic black ants, averaging an inch in length, are 
found in Central America. They are notable as being 
solitary in their habits, and possess well-developed eyes 
and formidable stings. These forms contrast with the 
gregarious and social ants, in which the eyes are com- 
paratively weak, or may be rudimentary. 

Certain curious little ants (Pseudomyrma bicolor) inhabit 
the hollow thorns of the “ bull’s horn ” acaeia of Central 
Am erica. The horn-like thorns form the nest, the aperture 
being situated near the tip of the thorn. These ants pre- 
serve the plant from the attack of the Leaf-cutting Ants, 
and also from mammals feeding upon it. The ants obtain 
a supply of food from the plant, in the shape of a honey- 
like secretion, found in a gland situated at the base of the 
leaflets. Protected by, and at the same time protecting 
the plant, the intimate relations between the acaeia and the 
ants may he argued to possess a deeper significance than 
relates to a merely casual or chance connection. The 
Cecropia, or trumpet tree of Central America, is ten- 
anted by ants, winch: obtain a sweet fluid, through the 
agency of brown scale-insects (Ccccidce), kept by them 
in the cells of the trunk. This recalls the case of the 
aphides, or ordinary plant lice, the ants sucking the fluid 
from the scale-insects through a dorsal or back-pore. The 
queen-ant in her royal cell is attended by a special bevy 
of Coccidce, who supply her with the requisite food. The 
Coccidce in America take the place of the European 
aphides as ant-cows, but the tropical ants appear to 
attach themselves to other insects also. Thus, the leaf- 


hoppers (Membrads) are attended by ants, for the sake 
of the honey which the larvae exude. Those insects 
which are attended by ants are protected from the attacks 
of other animal forms ; and the shelter given to the ants 
thus serves to protect the tree or shrub, and to save it 
from becoming exterminated. 

The “ soldier ants,” referred to in the foregoing account 
of the Foraging Ants, are not peculiar to that race, many 
other species also possessing “ soldiers.” These forms, as 
has been already stated, appear to be merely neuters which 
have the jaws very largely developed, for the protection of 
the true neuters or workers, and for the defence of the nest 
generally. This further subdivision of the ant-community 
would seem to indicate an additional approach to the social 
arrangements which characterise the human state. 

The reproduction and development of the ordinary ants 
may be very briefly touched upon in the present notice. 
The impregnation of the females in their aerial nuptial 
flight has been already alluded to, as also has the death of 
the males after the congress. The impregnated females are 
conveyed to the nest, and the deposition of eggs is pro- 
ceeded with, the young forms being tended through their 
larvae and pupae stages by the assiduous neuters. Unlike 
the bees, several female ants may inhabit the same nest ; 
and the swarming or exodus of the young ants, so far 
from having for its one and essential object the formation 
of a new colony, appears to be simply devoted to further 
reproductive measures. Thus, those that leave the nest 
are the fresh males and females, the sexual Mstory of which 
has already been traced ; and the nest thus remains a more 
or less permanent institution, changing its inmates only in 
part, and in exceptional circumstances alone giving origin 
to a new and independent colony. 

The stings with which the neuters and females are armed 
constitute formidable organs of defence. The poison, to 
which the violent or painful effects of the sting are due, 
appears to consist of a definite chemical organic compound, 
the chief acid of which is known by the appropriate name 
of foi’mic acid, the formula for this compound being 
CHjO.,. Formic acid is also found in the glands attached 
to the pointed hairs of stinging-nettles, TMs acid, in 
itself possessing irritant qualities of a high order, also 
appears capable of producing even more serious effects 
when manipulated by chemical means. 

The ant-colony, powerful as we have seen it to be, and 
well protected as it undoubtedly is, is nevertheless subject 
to the attacks of enemies which wage a successful war 
against it. Certain species of ants appear to be more subject 
than others to the attack of such higher forms as the 
mammalian ant-eaters (Echidna and Myrmecophagidce) 
and armadillos, as well as to the onslaught of the insect 
ant-lion ( Myrmeleo ). The latter literally digs a pit for his 



victim, in the bottom of which he lies securely hidden, 
ready to devour any unwary ant which may chance to 
tumble in. And even where the victim is not within 
actual reach of the Myrmeleo , the latter by means of a 
shower of sand-particles frequently succeeds in causing it 
to fall into the snare. Several substances which have a 



noxious effect upon the ant-colony have been already men- 
tioned. Thus carbolic acid and conosive sublimate appear 
to affect the ant-colony as poisonous agents , and solutions of 
tobacco, lnne, soot, and walnut leaves, with urine, are also 
stated to prove effectual m destroying them, although these 
latter are decidedly inferior to the two first-mentioned 
substances. Corrosive sublimate, indeed, appears to have 
a curious and even specific action upon these forms, m 
rendering them actually maniacal , to use a phrase which 
is applicable generally to the human subject alone TJndei 
the influence even of external contact with this substance, 
the ants in Gienada during their ravages of last century, 
were obseived to he singularly affected, and were seen even 
to attack each other with outrageous violence, — an effect 
also corroborated of late years m Central America by Mr 
Belt, who saw the rabid ants collected into small balls 
biting one another, and seizing hold of each other in a 
most extraordinary fashion under the influence of the 
mercurial poison The corrosive sublimate, it is stated, can 
be effectively used only in dry weather 
iVlnteants A brief description of the Termites , or white ants, may 
appropriately conclude the present article These foims 
have already been stated to be entirely diffeient from the 
familiar and true ants, and to belong to the Neuropterous 
insects, whereas the true ants are classed with the Hymen- 
opteia They resemble the true ants m living m highly 
orgamsed social communities, and m being endowed with 
as high and as specialised instincts. But they differ from 
them, first, in the fact that they do not undergo a com- 
plete metamorphosis, that is, the Termite larvae and pupae 
resemble the perfect insect, and do not pass through the 
defined stages of change and development charactenstic of 
the true ants, bees, and other insects The young Termite, 
m fact, differs from the ordinary adult only m the non- 
possession of eyes, and from the sexual forms m the non- 
development of wings The white ants inhabit the tropical 
regions of the world generally, hut are found m the 
greatest abundance in tropical South America Then 
nests form characteristic structures, rising sometimes to a 
height of 5 or 6 feet, and constructed of earthy particles 
worked into a mass as hard and durable 
as stone. Many species of Termites are 
known, but they resemble one another in 
essential structure and habits As indi- 
cated by their popular name, they aie of 
a whitish colour and are soft-bodied The 
Termite community consists, as in the true 
ants, of males, females, and workers or 
neuters In the true ants the latter are 
undeveloped females, whereas in the Ter- 
mites the sex of the neuters is wholly 
undeterminable ; and m addition the 
workers are invariably divided into two 
distinct classes: the “ soldiers/' with 
largely-developed jaws, whose sole office 
is to defend the community, and the 
ordinary “workers,” on whom devolves riG 4 _wiiiteAnt 
the entire labour of the nest. Both classes {TermesMhcom) 
of neuters are blind, and from a close 
examination of the eggs, the distinctions, not only between 
males and females, but also be- 
tween the soldiers and workers, 
may he easily seen. The dif- 
ference in food, so powerful in 
the development of sex and 
characteristics in other insects, 
does not therefore operate m 
the case of the Termites. The Flfl 
entire white ant colony and 
species also exhibits a division into subordinate groups and 


classes, the recognition and characters of which are Yc±y 
difficult of determination And on tins, as well as upon 
other grounds, the organisation of the white ant com- 
munity is generally to be legal ded as of a higher type than 
that of the familiar and true ants 

The nest of the Termites is known as a tet uutar ivm t 
the essential internal arrangement of which consists of a 
large number and series of chambers, connected by galleries 
and passages. Entrance to the nest is afforded by con- 
cealed roads and subterranean passages A large hillock 
may be a compound termitanum, formed by and inhabited 
by different species , and certain kinds of Termites build their 
nests of smaller size, sometimes of the consistence of paper. 
Then structures may he attached to the branches of trees, 
or they may be entirely subterranean, or concealed under the 
bark oi within the stems of trees The latter species are 
those which destioy timber, furniture, and household objects. 

Within this cuuous home an equally curious community 
is found to reside The king and queen represent the 
sexual part of the community, the true neuters or workers 
form the greater part of the ordinary individuals, and the 
soldiers and winged Termites complete the list of inmates. 
The royal cells, tenanted by the king and queen, exist m 
the inmost part of the nest, and are closely guaided by 
a retinue of workeis The king and queen aie wingless 
and much larger than the neuter ants. The queen Ter- 
mite when within the royal cell is permanently gravid, 
the abdomen being immensely distended with eggs, which 
as they are produced, are seized, upon by the workers, 
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and conveyed to special cells prepared for their leception. 
The relations of the winged Termites to the other members 
of the nest long formed a subject of great difficulty to 
naturalists, but they appear to be males and females, 
which are ready to assume sexual relations, and to become 
the progenitors or kings and queens of new communities. 
The neuters are, accordingly, quite distinct fiom the sexual 
forms, and do not pass through any similar developmental 
phases, but differ from the others, even m the egg, as has 
been alieady mentioned Occasionally a new tenmtarium 
may he found, m which a king and queen are absent, and 
which contains woikeis only These, however, giadually 
prepare the nest for full completion, by bringing eggs into 
the cells from a neighbouring tenmtarium, from which the 
due population of the colony will be m time produced. 

The exodus or swarming of the Termites appears to 
resemble more nearly that of the bees, although like that 
of the true ants, it is more purely reproductive in its nature, 
and not so much connected with the departure of fully grown 
forms from a hive which has become inadequate to the 
comfortable accommodation of all its inmates The lame, 
prior to the swarming, are fed and tended by the workers, 
the youngest larvae receiving the greatest share of attention. 
The workers apparently feed the larvse by injecting a fluid 
from their mouths into the larval cells j and in about a 
year after the deposition of the eggs the larvse become 
fully grown, and the period of the exodus arrives The 
exodus generally takes place on damp evenings, or cloudy 
mornings, and many extend over several days, or until 
such time as all the males and females have emerged 
from the nest Having reached the ground, the wings of 
each ant are shed by a natural effect — a seam or place of 
separation existing at the roots of the wings — and after 
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the tin owing off of the wmg^, the simiving males and 
females pan, and become the parents ot new colonies 
Many fall victims to the attacks of enemies, as spideis, bats, 
hzaids, toads, and goat-snckeis The pans that sirnrve 
take up their abode m some secluded situation, as under 
leaves, or under a clod of earth, theze the females become 
impregnated, and by-and-by a new hive and its population 
axe pioduced The Teinntes serve an mipoitant puipose, 
m the paiticular areas of the world they inhabit, m disin- 
tegrating, removing, and destroying decaying wood , 

See Moggndge’s Ilat vesting Ants and Tt up Dooi Spideis , 
Bates’s Naturalist on the Amazons , Belt’s Natui alist in 
Niuii aguu, <kc ( A w ) 

ANTiEUS, m Gieelc Mythology, a giant of Lybia, 
the son. of Poseidon and Ge (Tena) He compelled all 
btrangers passing through the country to wiestle with him, 
and as, when thrown, he derived fresh strength fiom each 
bucce&tave contact with his mother earth, he pioved invin- 
cible With the skulls of those whom lie had slam he built 
a temple to his father Hercules, m combat with him, 
discovered the souice of his strength, and lifting him up 
from the ear th crushed him to death The struggle between 
Antieus and Hercules is a favourite subject m ancient 
sculp tuie 

ANTALCIDAS, a Spartan politician, who rendered con- 
spicuous service to his native state at one of the turning- 
points in Gieek history. He comes fiist into notice as 
ambassador from Sparta to Tmbazus, the Peisian satrap 
of Ionia, to sue for peace (393-2 b o ) Upon hearing of 
this the Athenians, becoming anxious lest they should lose 
their growing ascendency, also sent an embassy, at the 
head of which was Conon, to counteract the effoits of the 
Spartans. Tiribazus favoured the cause of Sparta, and 
secretly supplied Antalcidas with the means of cairying 
on war against Athens Aitaxerxes, however, disapprov- 
ing the conduct of his satrap, recalled him, and appointed 
Struthas, whose sympathies weie on the side of Athens, m 
his place. But this check to the policy of Antalcidas was 
only temporary. In a few years circumstances became 
even more favourable than at first to a successful negotia- 
tion, Tiribazus having been restored to his satrapy, and 
accordingly, m 388-7, Antalcidas was again sent upon an 
embassy to Asia. By skilful diplomacy he succeeded in 
securing the active assistance of the Persian power against 
Athens Appointed on his return admnal of the Spartan 
fleet, he carried on a naval warfare in a manner so vigor- 
ous, that the Athenians were glad to accept peace on the 
terms Artaxerxes chose to dictate. These were made 
known by Tiribazus to a congress of deputies from Spaita, 
Argos, and Athens, and formed the basis of “the peace 
of Antalcidas,” so called from its being arranged m 
accordance with the views of the Spartan ambassador 
Antalcidas seems to have been engaged m another mission 
to Persia m 371; but the later incidents of his career are 
involved in uncertainty. Plutarch states that he committed 
suicide on the failure of his last mission, but theie seems 
no proof of this. 

ANTALO, a town of Tigre, in Abyssinia, capital of the 
district of Enderta, situated m lat 13° 17' N., and long. 
39° 28 f E , on a plateau about 8000 feet above the level of 
the sea, out of which a steep hill rises on the north of the 
town, while beneath it a wide plain stretches southward 
A large part of Antalo is now in rums, but it still possesses 
a weekly market of considerable importance, and contams 
several churches. Its population was once estimated at 
8000. 

ANTARA, or, as he is usually called, Antae, an early 
Arabian warrior and poet, famous as the author of one 
of the poems hung up in the Kaaba at Mecca, and as 
+he hero of a romance which bears somewhat the same 
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relation to Aiabic literature which the Arthurian legend 
bears to oui own He was the son of Shedad-el-Absi, a 
warnur m the army of Zoheir, by Zabuba, a negro slave 
who had been captured m some plundenng expedition, 
and, if we can trust the Arabian romancist, he boie strong 
evidence of his negro origin. He spent his youth m 
semtude and neglect, but soon became known for his 
strength and high - handedness Before long, while 
yet a slave, he fell m love with his cousin, the beautiful 
Abla, whose praises aie still preserved at Mecca, but at 
the same time had the misfortune to mem the hate of hia 
father’s wife, Shameeah A number, however, of happy 
opportunities presenting themselves, he showed such extia- 
oidmary prowess against some hostile tribes, that his father 
was constrained to join m the public appreciation of his 
services, and to recognise him as his son. He now gradu- 
ally rose in favour, and held for long a position of the 
greatest influence among his people, filling the surrounding 
country with the fame equally of his song and his sword. 
In a great war between two rival tribes, which lasted forty 
years, he is said to have played a very prominent part. 
The time and manner of his death are matter of dispute, — ■ 
Ibn Doreid making him be slam by Wasr-ben-Jaber, while, 
according to Abu Obeida, he died a natural death when 
well stricken m years Wherever the Arabic language is 
known his fame is still green, and frequent references are 
made to Chubli Antar , Istdbli Antar , Antar’s house and 
Antai’s stable By whom the romantic account of hifl 
life was originally written is far from being satisfactorily 
decided; but it is generally ascribed to Asmai, who lived 
at the court of Harun-al-Rashid It is composed m rhyth- 
mic prose, interspersed with fiagments of verse, many of 
which are attributed to Antar himself The style is remark- 
ably pure, and a picture is afforded of eaily Arabian life 
that is equally graphic and minute. The romance, which m 
its fuller form extends to fifty or sixty MS volumes, was firBt 
brought under European notice in 1802 by Yon Hammer, 
who, after repeated perusal, spoke of it as surpassing the 
Arabian Nights in interest and beauty. Sir William J ones 
had already written in the highest terms about a part of 
it which had fallen in his way In 1820 Terriclc Hamil- 
ton, bi other of W. Hamilton, the author of JEgyptiaca, 
published a translation of a portion of it from a condensed 
Synan manuscript obtained at Aleppo , and this gave 
occasion for a number of articles on Antar m our periodical 
liteiature. (See Yon Hammer, Mines de I'Onent, 1802, 
Arnold’s Moallahat, Leipsic, 1850, Ahlwardt’s Limns of 
Six Ancient Arabic Foets, London, 1870, Kitto’s Journal 
of Sacred Lit , 1850.) 

ANTARCTIC OCEAN, a name that should, stuctly 
speaking, be applied only to the ice-bonnd sea to the south 
of the antarctic circle, in piactice, however, it is usually 
vaguely extended so as to include more or less of the cold 
regions round the south pole, without reference to the 
circle. As compared with the corresponding Arctic Ocean, 
little is known about this poition of the earth’s surface; 
but it is sufficiently clear that the cold and the dangers to 
navigation in the southern ocean greatly exceed those of 
the northern, and that human beings and most other ani- 
mals cannot, or at least do not, ordinarily subsist within 
its limits. See Polar Regions 

ANTELOPE. The term antelope is applied to denote 
a genus of Mammalia, included in the Ungulate or Hoofed 
order of that large class. Of the ungulate or hoofed 
mammals, the Bummants , or those that “ chew the cud,” 
form a chief subdivision ; and the antelopes, sheep, oxen, 
and goats, are included and classified together in this 
division as the family Gavicornia, or “ hollow-horned n 
ruminants. The chief character by which the Gavicornia 
are distinguished from other families of the Rummantia 
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consists in. the peculiar and cliaiactenstic type of struetuie 
of the horns These appendages are essentially processes 
of the frontal or forehead bone of the skull, and so far 
from being deciduous, — that is, being shed at stated periods, 
— as m the deer, the horns m the Cavicomia aie permanent 
and persistent throughout life The process ansing fiom 
the frontal bone constitutes the inner shaft, or “ core ” of 
the horn , and this bony core is covered by a horny sheath 
The horny sheath is purely epidermic m its ongin and 
nature ; that is, it consists of a special development of the 
outer skin or epidermal tissue When these structures are 
contrasted with the horns of the deer, — with which group, 
it may be remarked, the antelopes are frequently confused, 
but from which they are essentially distinct, — they are at 
once seen to be different m every particular The horns 
or “ antlers ” of the deer are solid, and consist entirely of 
bony tissue ; and they are, furthermore, shed annually 
The antelopes, with the other Cavicorma, participate m 
the following characters, m addition to those furnished by 
the structure of the horns. Both sexes are generally pro- 
vided with horns The dental formula or airangement of 
the teeth exhibits a want of incisor teeth in the uppei, and 
six incisors m the lower jaw , canines totally wanting m 
the upper jaw, and two in the lower jaw , and twelve 
molars in each j'aw The dental foimula, theiefore, runs 
thus — 


I. 


0-0 

3-3 


C. 


0-0 

1-1 


PM 


3-3 

3-3 


The feet are cleft; and accessory or supplemental hoofs 
exist on the back aspect of the feet. 

The antelope family (Antilopidce), including a great 
number of different species, is generally distinguished from 
the allied families of the sheep, oxen, and goats, by the 
light, graceful, and deer-like form of its members. The 
horns are chiefly cylindrical in shape, but may be twisted 
in an annular or spiral manner The beard, or “ dew-lap,” 
characteristic of the deer tribe, is generally absent in the 
antelopes , and of all the Cavicorma, they constitute the 
only family in which the curious “ tear-pits M or “ lachrymal 
sinuses ” of the eyes are found. These latter organs are 
small sacs situated below the eyes, and devoted to the 
secretion of a yellow substance of a sebaceous or waxy 
nature 

As regards their distribution, the antelopes are chiefly 
found m the eastern hemisphere, and Africa appears to be 
the great centre of distribution of the group South Africa 
is especially nch in antelopes, and they may be regarded 
as representing m that continent the deer of other regions 
of the world. In habits they are, for the most part, 
gregarious, and are frequently found m immense herds 
inhabiting the grassy plateaus and plains, whilst some 
species are exclusively mountainous m their distribu- 
tion 

The particular form to which the name of “ antelope ” has 
been generally assigned is the Antilope cervicapra (Plate I 
fig 5), found m the East, and distinguished by the triple 
curve of its annulated horns. The gazelle or Barbary ante- 
lope ( Gazella Dorcas) has long been famed in the poetic 
imagery of Eastern writers. It has two small black horns 
The algazel ( Gazella Leucoryx) (Plate I fig. 2), found in 
Persia and Arabia, has slender limbs, and the horns of the 
male are horizontal, bent backwards, obliquely annulated, 
with smooth tips, and nearly three feet long Several 
nearly allied species inhabit the northern portions of Africa, 
the Gazella Comma (Plate I. fig. 3) exemplifying one of 
these latter forms. The springbok ( Gazella Euchore) of the 
Dutch settlers, or “ springer ” antelope, is a well-known 
form inhabiting the southern districts of Africa The 
horns are simple and annulate, and are curved, so as to 


foim a lpate or lyie- felt aped figure This animal’s activity 
and powers of leaping have pioeured for it its familiar 
names, and travellers have long noted the immense numbeis 
of these forms which congregate m vast herds m the plains 
of Southern and Central Afnca The bontebok ( Gazella 
Pygaiga), and the blesbok ( Gazella alhfions), are allied to 
the springbok, and inhabit the same regions as that form. 
The other species found m Southern Africa include the 
rarer bine antelope ( Gazella leucophaea), and the roan ante- 
lope ( Gazella equina), a large species descnbed by Burch ell 

The water bok ( Kohus ellipsipi y nmus) (Plate I fig 4), 
a well-known African form, is of considerable size Its 
familiar name has been derived from its habit of frequent- 
ing livers, and from its powers of swimming The boms 
are large, curved, and spreading The klippspnngei (Oieo- 
hagus saltatnx ) of South Africa has a close resem- 
blance in size and habits to the European chamois The 
koodoo (Sti epsicei os Koodoo) (Plate I fig 1), inhabiting 
South and West Afnca, and otherwise widely distributed 
over the continent, is provided with very long spiral 
horns, which, however, exist only m the male animals 
These latter antelopes represent “ solitary ” species, that 
is, they are generally found living in detached pairs, or as 
solitary individuals A related species to the koodoo has 
been described under the name of Antilope Dona . 

The pigmy antelopes present examples of singular mem- 
bers of the family, in that they are of exceedingly diminutive 
size. The Guevei ( Antilope [or Cepkalolophus] pygmcea) 
presents two well-marked vaneties, and one female speci- 
men of the smaller variety scarcely exceeded the dimensions 
of a large rat. The gueveis occur on the Guinea Coast, 
but are also occasionally found at the Cape of Good Hope. 
The bush antelope ( Cephalolophus syhncultnx), inhabiting 
the districts around Sierra Leone, is also of a smaller size 
than the more typical antelopes, and is nearly related to 
the preceding forms. The harnessed antelope ( Antilope 
scnpta) (Plate II fig 1), so named from the white stnpes 
with which its body is encncled, has been described as 
occurrmg m Senegal 

The eland or impophoo (Boselaphus Oreas) is one of the 
largest of the antelopes, and is ox-like in its general pro- 
portions and appearance. The horns are straight and 
erect, and the breast possesses a “ dew-lap ” or tuft It 
inhabits the fiat lands of Southern Africa. Allied to the 
elands, hut of smaller size, we find the addax ( Oryx naso - 
maculate) Of this species there are several vaneties , but 
the typical form is found m Northern Africa, and is dis- 
tinguished by the elongated spiral horns 

The gnus of South Africa form connecting links be- 
tween the antelope and ox families, presenting characters 
m external aspect which separate them out as singular 
and somewhat abnormal forms The gnu proper or 
wildebeest (Catoblepas Gnu) (Plate II. fig. 5), and the 
bastard wildebeest (Catoblepas Gorgon), are the two forms 
included m this genus. The head is bovine m its appear- 
ance, and to the ox-like head are added the mane of 
the horse, the limbs of the stag, and the horns of the 
buffalo. The horns are possessed by both sexes, and are 
curved from their broad bases, at first downwards and for- 
wards, their terminal portions being directed upwards and 
backwards These animals resemble a small horse in size, 
and occur in large herds on the flat steppes of Southern 
Afnca, although they appear to be migratory m habits, and 
to have a wide range m distribution over the southern half 
of the continent. 

Having thus indicated the more familiar of the ante- 
lopes inhabiting the great African or central tract of distri- 
bution of the family, we may next glance at the species 
found m the other continents. The Chinese antelope 
(Antilope gutturosa), or dzerm of the Mongolian Tartars, 



102 


ANT-ANT 


possesses short, thick horns, directed backwards divergen t, 
with their points turned mwards. It occurs in the deserts 
lying between China and Thibet The chim (Pa nttebps 
Eodgsonk ), inhabiting Thibet and the mountainous dopes 
of the Himalayas, possesses elongated horns of an emulated 
character, and is besides distinguished by a soft glandular , 
swellin" above each nostnl. It has an abundant woolly 
coating and from the fact of it sometimes appearing with 
a sinafe horn,— the second horn being rudimentary or un- 
developed,— the mythical tales of “ unicorns ” are supposed 

to have ansen. , TT a a\ 

The chicara ( Tetracerus quadricorms) (Plate J-L ng */, 
or four-horned antelope, found m the forests of India 
generally, and plentifully m Bengal, is of small size and 
distinguished by the presence, m the males only, of four 
horns, the larger pair of which are situated on the upper 
aspect of the foiebead, and are smooth, erect inclined 
slightly f 01 wards, divergent, and about three inches long 
The smaller horns are situated m front of the first pair, 
and average in length an inch or more. The nyi ghau 
(Portax picta) (Plate II fig 3), found in Northern India, 
like its African representative, the gnu, appears to unite 
in itself the characters of the antelopes and oxen. I he 

native name of the creature, nyl ghau, signifies blue 
ox and by the inhabitants of India it is regarded 
being an ox, although its tiue place is undoubtedly among 
the antelopes In size the nyl ghau resembles a stag , 
the tail is tufted , and the horns, occurring m the males 
only, are curved upwards, and diverge at their extremities 
The nyl ghau is susceptible of being partly domesticated, 
aud it has been ascertained to breed freely m a tame 


state. , . 

The Euiopean species of antelope include the chamois 
(Rupicapra Tragus) (Plate II. fig 2), and the saiga (Coins 
or Antilocapra Saiga) The former is essentially European 
in its distribution, but the latter extends from Poland 
and Russia mto Asia The chamois inhabits the Alps 
and mountains of Southern Europe, and occurs m small 
herds The horns are present m both males and females, 
and are of small size, and recurved at their extremities 
The chamois may be regarded as tending to link the ante- 
lope type to that of the sheep. The saiga is distinguished 
by the large size of the horns, and by the peculiar con- 
formation. of the nose, the opening of which is large, and 
bounded by a soft cartilaginous margin. 

The American continent possesses but two representa- 
tives of the antelope family These are the so-called Rocky 
Mountain sheep or goat — a true antelope — and the prong- 
buck or cabrit of North American regions. The Rocky 
Mountain sheep or goat (Ilaplocerus laniger ), possessing a 
coat of long woolly hair, is closely related to the chamois 
of Europe ; and m this form, as well as in the prongbuck, 
the connection between the antelopes and goats may be 
traced. 

The prongbuck (A ntilocaprafurcifera oramericana) (Plate 
I. fig 6) presents a singular exception to the other mem- 
bers of the antelope family, in the deciduous nature of the 
sheaths of the horns, which are annually shed and deve- 
loped. Accessory hoofs are wanting in the prongbuck, and 
the lachrymal sinuses of other antelopes are undeveloped; 
as also are the “ inguinal pores,” or groin-sacs, found m 
most members of the family, and which secrete a viscid 
substance, the function of which is undetermined. The 
females are devoid of horns, and those of the males are 
branched in front, or are “furcate,” — a conformation of 
these structures not found in any other member of the 
antelope family. The chief habitat of the prongbuck 
appears to be the prairie lands of Central America, and its 
northern limit would appear to be about the fifty-third 
degree of north latitude. (a. w ) 


ANTEMNAE, a small Latian town, of great antiquity, 
built on the top of a hill that rose above the alluvml 
plain at the meeting of the Amo and Tiber. Hersilia, 
the wife of Romulus, was a native of Antemnac ; and the 
city was one of those that endeavoured to avenge the 
rape of the Sabine women In purely historic tunes it 
ia of the smallest importance. The Samnites were pur- 
sued thither by Crassus, after the battle of the Collme 
Gate (82 b c.), and surrendered there to Sulla. In 409 
a d. Alarm encamped on the hill, which now retains no 
trace of the ancient city. 

ANTENOR, a Trojan elder of great prudence, who 
advised his fellow-townsmen to send Helen back to her 
husband, and m various ways showed himself not un- 
friendly to the Greeks. In the Homeric poems there is no 
intimation of this disposition having led him into any 
breach of his natural allegiance ; but m the later develop- 
ment of the romance he appears as a full-blown traitor, 
and m the general sack of the city his house, distinguished 
by a panther’s shun at the door, is spared by the victors m 
reward of his treachery. He afterwards, according to various 
versions of the legend, either rebuilt a city on the site of 
Troy, or settled at Gyrene, or became the founder of Padua 
(Patavium) and several other towns m Eastern Italy 

ANTENOR, son of Euphianor, the native sculptor to 
whom the Athenians weie indebted for the hronze statues 
of Harmodras and Anstogiton, which, after adorning the 
Cei amicus, were carried off to Susa by Xerxes, and re 
stored, it is probable, by Alexander. 

ANTEQUERA, an ancient city of the province of 
Malaga, m Spam, supposed to be the Roman Ant iguana, 
or Anticarm , beautifully situated in a fertile valley on the 
south of the river Guadaljorce, 28 miles N. of Malaga, 
and 45 W. of Granada It occupies a commanding 
position, while the remains of its walls, and of a fine 
Moorish castle on a rock that overhangs the town, show 
how admirably its natural defences weie supplemented by 
art In 1410 it was recaptured from the Moors by the 
regent Fernando, and thereafter became one of the most 
important outposts of the Christian power m Spam An- 
tequera possesses manufactures of flannels, papei, leather, 
silk, soap; it has also a laige trade m gram, fruit, and oil, 
while marble is quarried to a considerable extent m the 
neighbourhood. Population, 27,201 

ANTHEM is derived from the Greek dm^cova, through 
the Saxon Antefn, and originally had the same meaning 
as antiphony (See Antciphony) It is now, howevei, 
generally restucted to a form of musical composition 
peculiar to the service of the Church of England, and 
appointed by the rubrics to follow the third collect at 
both morning and evening prayer, “ in choirs and places 
where they sing ” Several anthems are included m the 
English coronation service The words are selected from 
Holy Scripture, or in some cases from the Liturgy, and the 
music is generally more elaborate and varied than that of 
psalm or hymn tunes Anthems may be written for soli 
voices only, for the full choir, or for both, and according 
to this distinction are called respectively Verse , Full , and AW/ 
ivith Verse. Though the anthem of the Church of England 
is analogous to the motett of the Roman Catholic and Lu- 
theran Churches, both being writtenforatrained choir, andnot 
for the congregation, it is as a musicalform essentially English 
in its origin and development. The English school of musi- 
cians has from the first devoted its chief attention to this form, 
and scarcely a composer of any note can be named who has 
not written several good anthems. Tallis, Tye, Bird, and 
Farrant, in the 16th century; Orlando Gibbons, Blow, and 
Purcell, m the 17th ; and Croft, Boyce, Kent, Nares, Cooke, 
and Samuel Arnold, in the 18th, have composed anthems 
which are still to be regularly heard in cathedral services. 
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ANTHEMIUS, a Greek mathematician and architect 
of great genius, who produced, under the patronage of 
Justinian (532 ad.), the original and daring plans for 
the church of St Sophia, in Constantinople, which strik- 
ingly displayed at once his knowledge and his ignorance 
He was one of five brothers — the sons of Stephanus, a 
physician of Tralles — who were all more or less eminent 
in their respective departments. Dioscoras followed his 
father’s profession m his native place, Alexander became 
at Home one of the most celebrated medical men of his 
time ; Olympius was deeply versed m Roman junspru- 
dence; and Metrodorus was one of the distinguished 
grammarians of the great Eastern capital. There appears 
to be good grounds for believing that Anthemius antici- 
pated Bnffon m the invention of burning glasses, he has 
also been credited, though on very dubious authority, with 
a knowledge of gunpowder, or some similar compound, and 
with a certain acquaintance with the force of steam 
Some portions of his Trepi n apaSo&v griyavr\ix.d.Tu>v were 
published by Dupuy m 1777, and also appealed, in 1786, 
mthe forty-second volume of the Hut de V Acad des Inset 
(See Gibbon’s Dec and Fall , vol vn cap xl ; Procopius, 
de AEdiju ) 

ANTHESTERIA, an Athenian festival held annually 
m the month of Anthestenon, conespondmg nearly to our 
Febiuary, at which time the wine stored at the previous 
vintage was consideied fit for use The object of the 
festival was to celebrate the arrival of that season, and the 
beginning of spring. It lasted three days, from the 11th 
to the 13th of the month On the first day, called 
Pvthoigia , or “jar opening,” libations were offered from 
the newly-opened jars to the god of wine, all the house- 
hold, including servants or slaves, joining in the festivity 
of the occasion The rooms and the drinking vessels m 
them were adorned with spring flowers, as were also the 
children over three years of age. The second day, which 
was named Ohoes, or “ the pouring,” was a time of merry- 
making. The people dressed themselves gaily, some in 
the disguise of the mythical personages m the suite of 
Bacchus, and paid a round of visits to their acquaintances. 
Drinking clubs met to drink off matches, the winner being 
he who drained his cup most rapidly. Others did not for- 
get deceased relations, but poured libations on their tombs 
On the part of the state this day was the occasion of a 
peculiarly solemn and secret ceremony m one of the 
temples of Bacchus, which for the rest of the year was 
closed. The Basihssa, or Basilmna, wife of the Archon 
Basileus for the time, went through a ceremony of marriage 
to the wine god, m which she was assisted by fourteen 
Athenian matrons, called Gcraroe, chosen by the Basileus, 
and sworn to secrecy. The third day was named yyrpoi, 
or “jugs.” Cooked fruit of all kinds was offered to 
Mercury, m his capacity of a god of the lower world , re- 
joicings and games were held ; and though no tragedy was 
allowed to be performed m the theatre, there was yet a 
sort of rehearsal, at which the players for the ensuing 
dramatic festival were selected. 

ANTHOLOGY. The term anthology, literally denot- 
ing a collection of flowers, is figuratively applied to any 
selection of literary beauties, and. especially to that great 
body of fugitive poetry, comprehending about 4500 pieces, 
by upwards of 300 writers, which is commonly known as 
the Greek Anthology 

Literary History of the Greek Anthology — The art of 
occasional poetry had been cultivated m Greece from an 
early period, — less, however, as the vehicle of personal feel- 
ing, than as the recognised commemoration of remarkable 
individ uals or events, or thte accompaniment of votive 
offerings Such compositions were termed epigrams, t>., 
inscriptions. The modern use of the word is a departure 


from the original sense, which simply indicated that the 
composition was intended to be engraved or inscribed. 
Such a composition must necessarily be brief, and the 
restraints attendant upon its publication concurred with 
the simplicity of Greek taste in prescribing conciseness of 
expression, pregnancy of meaning, purity of diction, and 
singleness of thought, as the indispensable conditions of 
excellence m the epigrammatic style The term was soon 
extended to any piece by winch these conditions were ful* 
filled. The transition from the monumental to the purely 
literary character of the epigiam was favoured by the ex- 
haustion of more lofty forms of poetiy, the general increase, 
from the general diffusion of culture, of accomplished 
writers and tasteful readers, but, above all things, by the 
changed pohtical circumstances of the times, which induced 
numbers who would otherwise have engaged m public 
affairs to addict themselves to literary pursuits These 
causes came into full operation duiing the Alexandrian 
era, m which we find every description of epigrammatic 
composition peifectly developed About 90 B c., the 
sophist and poet, Meleager of Gadara, undertook to com- 
bine the choicest effusions of his piedecessors into a single 
body of fugitive poetiy. Collections of monumental in- 
scriptions, or of poems on particulai subjects, bad previ- 
ously been formed by Polemon the grammarian, Alcetas, 
and others , but Meleager first gave the principle a com- 
prehensive application His selection, compiled from forty- 
six of his predecessors, fiom Sappho downward, and in- 
cluding numerous contributions of his own, was entitled 
The Garland (Sre^avo?) , and m an introductory poem 
each poet is compared to some flowei, fancifully deemed 
appropriate to his genius The arrangement of the collec- 
tion was alphabetical, accoidmg to the initial letter of each 
epigram 

In the age of Tibeiius (ratliei than of Trajan, as com- 
monly stated) the woik of Meleager was continued by 
another epigiammati&t, Philip of Thessalomca, who first 
employed the term anthology. His collection included the 
compositions of thirteen wiiters subsequent to Meleager, 
Somewhat latei, another supplement was formed by the 
sophist Diogenianus, and, under Hadrian, Stiato of Sardis 
compiled his elegant but tainted MoDcra miSiKy from his 
own productions and those of earlier writeis. No further 
collection from various sources is recorded until the time of 
Justinian, when epigrammatic writing, especially m its 
•amatory department, experienced a great levival at the 
hands of Agathias, the histonan, Paulus Silentianus, and 
their circle Their ingenious but mannered productions 
were collected by Agathias into a new anthology, entitled 
The Circle (KmXoi ) , the first to be divided into books, 
and airanged with reference to the subjects of the pieces. 

Five Greek anthologies, accordingly, existed at the com- 
mencement of the Middle Ages. The partial incorpora- 
tion of these into a single body was the woik of a certain 
Constantinus Cephalas, whose name alone is preserved in 
the single MS. of his compilation extant, but who probably 
lived during the temporary revival of letters under Con- 
stantine Porphyrogenitus, at the beginning of the 10th 
century He appears to have merely made excerpts from 
the exis ting anthologies, with the addition of selections 
from Lucillius, Palladas, and other epigrammatists, whose 
compositions had been published separately His arrange- 
ment, to which we shall have to recur, is founded on a 
principle of classification, and nearly corresponds to that 
adopted by Agathias. His principle of selection is un- 
known , it is only certain that while he omitted much that 
he should have retained, he has preserved much that would 
otherwise have perished. The extent of our obligations 
may be ascertained by a comparison between bis anthology 
and that of the next editor, the monk Maximus Planudes 
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(1320 a D ), who has not merely grievously mutilated the 
anthology of Cephaks by omissions, but has disfigured it 
by interpolating veises of Ins own We are, howevei, in- 
debted to him foi the preservation of the epigrams on 
iv oiks of art, which seem to have been accidentally omitted 
from our onlv tiansciipt of Cephalas 

The Planudean was the only lecension of the anthology 
known at the revival of classical literature, and was fust 
published at Florence, by Janus Lascans, in 1594 It 
lon<r continued to be the only accessible collection, tor 
although the Palatine MS , the sole extant copy or the 
anthology of Cephalas, was discoveied at Heidelberg by 
Salmnsiub m 1606, it was not published until 1772, when 
it was included in Brunch's Analecta Veter um Poetanm 
Gi oecorum This edition was supeiseded by the standard 
one of Fneducb. Jacobs (Leipsic, 1794-1803, 13 vols), 
the text of which was reprinted m a more convenient form 
m 1813-17, and occupies thiee pocket volumes m the 
Tauchmtz series of the classics The best edition for 
general purposes is perhaps that of M Dubner in Didots 
Btbhotheca (Pans, 1864-72), which contains the Palatine 
Anthology, the epigrams of the Planudean Anthology not 
compiled m the formei, an appendix of pieces derived 
from other sources, copious notes selected from all quarters, 
a literal Latm prose translation by Boissonade, Bothe, 
and Lapaume, and the metrical Latin versions of Hugo 
Grotius The best edition of the Planudean Anthology is 
the splendid one by Van Bosch and Van Lennep (Utrecht, 
1795-1822) Welcker, Memeke, and other German 
scholars have written valuable monographs on the An- 
thology. 

Arrangement of the Anthology — The Palatine MS , the 
archetype of the present text, was transcribed by diffeient 
persons at different tunes, and the actual arrangement of 
the collection does not correspond with that signalised m 
the index It is as follows —Book 1 Chnstian epigrams , 
2 Christodorus’s descnption of certain statues , 3. In- 
scriptions m the temple at Cyzicus , 4. The prefaces of 
Meleager, Philip, and Agathias to then respective collec- 
tions, 5 Amatory epigrams, 6. Votive inscriptions, 7 
Epitaphs , 8. The epigrams of Gregory of Nazianzus , 
9 Rhetorical and illustrative epigrams, 10 Ethical 
pieces, 11 Humorous and convivial , 12 Strato's Mowra 
iratStK?f, 13. Metrical curiosities; 14 Puzzles, enigmas, 
oracles , 15 Miscellanies. The epigrams on works of art, 
as already stated, are missing from the Codex Balatvnus, 
and must be sought m an appendix of epigiams only occur- 
mg m the Planudean Anthology The epigrams hitherto 
recoveied from ancient monuments and similar sources 
form another appendix in the second volume of Dubner’s 
edition 

, Style and Value of the Anthology —One of the principal 
claims of the Anthology to attention is derived from its 
continuity, its existence as a living and growing body of 
poetry thioughout all the vicissitudes of Greek civili- 
sation. Moie ambitious descriptions of composition speedily 
ran their course, and having attained their complete de- 
velopment became extinct, or at best lingered only m 
feeble or conventional mutations The humbler strains of 
the epigiammatic muse, on the othei hand, remained ever 
fiesh and animated, ever in intimate union with the spirit 
of the generation that gave them birth. To peruse the 
entue collection, accordingly, is as it were to assist at the 
disinterment of an ancient city, where generation has suc- 
ceeded generation on the same site, and each stratum of 
soil enshrines the vestiges of a distinct epoch, but where 
all epochs, nevertheless, combine to constitute an organic 
whole, and the transition from one to the other is hardly 
perceptible. Four stages may be indicated . — 1. The 
Hellenic proper, of which Simonides is the characteristic 
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repiesentative This is characterised by a simple dignity 


of phrase, which to a modern taste almost verges upon 
baldness, by a crystalline tianspaiency of diction, and by 
an absolute fidelity to the original conception of the epi- 
gram Nearly all the pieces o± this era are actual bona 
fide inscriptions, oi addresses to real peisonages, whether 
living or deceased, nairatives, hteiary exercises, and sports 
of fancy are exceedingly lare 2 The epigiam received 
a great development m its second or Alexandnan era, wmen 
its range was so extended as to include anecdote, satne, 
and amorous longing, when epitaphs and votive inscrip- 
tions were composed on imaginary persons and things, and 
men of taste successively attempted the same subjects m 
mutual emulation, or sat down to compose verses as dis- 
plays of their ingenuity. The result was a great gam m 
richness of style and general interest, counterbalanced by 
a falling off in purity of diction and smceuty of treatment 
The modification,— a perfectly legitimate one, the resources 
of the old style being exhausted,— had its real source m the 
transformation of political life, but may be said to com- 
mence with and to find its best representative m the play- 
ful and elegant Leonidas of Tarentum, a contemporary of 
Pyrrhus, and to close with Antipater of Sidon, about 140 
b c It should be noticed, however, that Callimachus, one 
of the most distinguished of the Alexandnan poets, affects 
the sternest simplicity in his epigrams, and copies the 
austerity of Simonides with as much success as an imitator 
can expect 3 By a slight additional modification m the 
same direction, the Alexandrian passes into what, foi the 
sake of preserving the paiallelism with the eras of Greek 
prose literature, we may call the Roman style, although 
the peculiarities of its principal representative are decidedly 
Oriental Meleager of Gadara was a Syrian , his taste was 
less seveie, and his temperament more fervent than those 
of his Greek predecessors ; his pieces aie usually eiotic, 
and their glowing imagery sometimes reminds us of the 
Song of Solomon. The luxuriance of his fancy occasion- 
ally betiays him into far-fetched conceits, and the lavish- 
ness of his epithets is only redeemed by their exquisite 
felicity. Yet his effusions are manifestly the offspring of 
genuine feeling, and his epitaph on himself indicates a 
great advance on the exclusiveness of antique Greek patriot- 
ism, and is perhaps the first clear enunciation of the spmfc 
of universal humanity characteristic of the later Stoical 
philosophy With respect to his more strictly poetical 
qualities, Mr Symonds does not overpraise him when he 
says “ his poetiy has the sweetness and the splendour of 
the rose, the rapture and full throated melody of the 
nightingale ” His gaiety and licentiousness are imitated 
and exaggerated by his somewhat later contemporary, the 
Epicurean Philodemus, perhaps the liveliest of any of the 
epigrammatists, has fancy reappears with diminished bril- 
liancy m Philodemus’s contemporary, Zonas, m Crinagoius, 
who wrote under Augustus, and m Marcus Argentanus, of 
uncertain date, his peculiar gorgeousness of colouring 
remains entirely his own. At a later period of the empire 
another genre, hitherto comparatively m abeyance, was 
developed, the satirical. Lucillius, who flourished under 
Nero, and Lucian, more renowned m other fields of litera- 
ture, display a remarkable talent for shrewd, caustic epi- 
gram, frequently embodying moral reflections of great 
cogency, often lashing vice and folly with signal effect, but 
not seldom indulging m meie trivialities, or deformed by 
scoffs at personal blemishes This style of composition is 
not properly Greek, but Roman , it answers to the modem 
definition of epigram, and has hence attained a celebrity 
in excess of its deserts It is remarkable, however, as an 
almost solitary example of direct Latin influence on Greek 
literature. The same style obtains with Palladas, an 
Alexandnan grammarian of the 4th century, the last of 
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the strictly classical epigrammatists, and tlie fust to be 
guilty of downiight bad taste His bettei pieces, however, 
are characterised by an austere ethical impressiveness, and 
his literary position is very interesting, as that of an indig- 
nant but despairing opponent of Christianity 4. The fourth 
or Byzantine style of epigrammatic composition was culti- 
vated by the beaux-espnts of the court of Justinian To a 
great extent this is merely imitative, but the circumstances 
of the period operated so as to produce a species of origi- 
nality. The peculiarly ornate and ? echei die diction of 
Agatlnas and his compeers is not a meut m itself, but 
applied for the first time, it has the effect of revivifying an 
old form, and many of their new locutions are actual enrich- 
ments of the language The wiiteis, moreover, were men of 
genuine poetical feeling, ingenious m invention, and capable 
of expressing emotion with energy and liveliness, the 
colouring of their pieces is sometimes highly dramatic 
The charge of impurity, alleged by Mr Symonds against 
them as a body, applies to Rufinus alone in any consider- 
able degree, and he is pnnty itself compared with Maitial 
There is something very touching in the attitude of these 
last belated straggle: s towards the antique culture from 
which they aie hopelessly severed, — their half-conscious 
yearning for the glorious past, whose monuments still sui- 
lounded them on eveiy side, but whose spirit had depaited 
for ever With them the volume of the Greek anthology 
is closed, for the “ Christian epigrams ” are totally value- 
less m a literary point of view 

It would be hard to exaggerate the substantial value of 
the Anthology, whether as a storehouse of facts hearing on 
antique manners, customs, and ideas, or as one among the 
influences which have contributed to mould the liteiature 
of the modern world. The multitudinous votive inscrip- 
tions, serious and sportive, connote the phases of Greek 
religious sentiment, from pious awe to irreverent familiarity 
and sarcastic scepticism , the moral tone of the nation at 
various penods is m irrored with corresponding fidelity, 
the sepulchral inscriptions admit us into the inmost sanc- 
tuary of family affection, and reveal a depth and tenderness 
of feeling beyond the province of the historian to depict, 
and which we should not have surmised even fiorn the 
dramatists, the general tendency of the collection is to 
display antiquity on its most human side, and to mitigate 
those contrasts with the modem world which more am- 
bitious modes of composition force into relief. The con- 
stant reference to the details of private life renders the 
Anthology an inexhaustible treasury for the student of 
ai clneology , art, industry, and costume receive their 
fullest illustration from its pages Its influence on Euro- 
pean literatures will be appreciated m proportion to the 
inquirer’s knowledge of each The further his researches 
extend, the greater will be his astonishment at the extent 
to which the Anthology has been laid under contribution 
for thoughts which have become household words m all 
cultivated languages, and at the beneficial effect of the 
imitation of its brevity, simplicity, and absolute verbal 
accuracy upon the undisciplined luxuriance of modern 
genius 

Translations , Imitations, dec., of the Anthology — The 
best versions of the Anthology evei made are the Latin 
renderings of select epigrams by Hugo Grotius They 
have not been printed separately, but will be found m 
Bosch and Lennep’s edition of the Planudean Anthology , in 
the Didot edition, and in Dr Wellesley’s Anthologia Toly- 
glotta The number of more or less professed imitations 
in modern languages is infinite, that of actual translations 
less considerable. French and Italian, indeed, are ill 
adapted to this purpose, from their incapacity of approxi- 
mating to the form of the original, and their poets have 
usually contented themselves with paraphrases or imita- 


tion^, often exceedingly felicitous Dehesme’s French 
pi use tianslation, however (1S63), is most excellent and 
valuable. The Geiman language alone admits of the pre- 
servation of the original metre, — a circumstance advan- 
tageous to the Geiman translators, Herder and Jacobs, 
who have not, however, compensated the loss inevitably 
consequent upon a change of idiom by any added beauties 
of their own Though unfitted to reproduce the precise 
form, the English language, from its superior terseness, is 
better adapted to preserve the spirit of the original than 
the German , and the comparative ill success of many 
'Rnghsh translates must be chiefly attributed to the ex- 
tremely low standaid of fidelity and brevity obseived by 
them Bland, Menvale, and their associates (1806-13), 
aie often intolerably diffuse and feeble, fiom want, not of 
ability, but of painstaking Archdeacon Wrangham’s too 
rare versions are much more spirited , and J ohu Sterling’s 
translations of the inscnptions of Simonides deserve high 
praise Professor Wilson (Blackwoods Magazine, 1833-35) 
collected and commented upon the labours of these and 
other translators, with his accustomed critical insight and 
exuberant geniality, but damaged his essay by buidenmg 
it with the indifferent attempts of William Hay. In 1849 
Dr Wellesley, puncipal of New Inn Hall, Oxford, pub- 
lished bis Anthologia Polyglotta, a most valuable collec- 
tion of the best tianslations and imitations m all languages, 
with the original text In this appeared some admirable 
versions by Mr Goldwm Smith and Dean Menvale, which, 
with the other English renderings extant at the time, 
will be found accompanying the literal prose translation of 
the Public School Selections , executed by the Rev George 
Burges for Bohn’s Classical Library (1854) This is a 
useful volume, but the editor’s notes are worthless In 
1864 Major R G Macgregor published an almost complete 
translation of the Anthology, a work of stupendous industry 
and fidelity, which almost redeem the general medioenty 
of the execution. Idylls and Epigrams, by R. Garnett 
(1869), include about 140 translations or imitations, with 
some original compositions m the same style An agree- 
able little volume on the Anthology, by Lord Neaves, is one 
of Collins’s series of Ancient Classics for Model n Readei s 
Two recent critical contributions to the subject should be 
noticed, the Rev. James Davies’s essay on Epigrams, m 
the Quarterly Review (vol. cxvu ), especially valuable for its 
lucid illustration of the distinction between Greek and 
Latin epigiam , and the brilliant disquisition in Mr J, A. 
Symonds’s Studies of the Greek Poets (1873). 

The Latin Anthology is the appellation bestowed 
upon a collection of fugitive Latin verse, from the age of 
Ennius to about 1000 a.d , foimed by Peter Burmanu the 
Younger Nothing corresponding to the Greek anthology 
is known to have existed among the Romans, thongh pi o- 
fessional epigrammatists like Martial published theirvolumes 
on their own account, and detached sayings were excerpted 
from such sententious authors as Publius Syrus, while 
the Priapeia were probably but one among many collec- 
tions on special subjects. The first general collection of 
scattered pieces made by a modem scholar was Scaliger’s, 
w 1573, succeeded by the more ample one of Pithceus, in 
1594 Numerous additions, pimcipally from inscnptions, 
continued to be made, and m 1759 Buimann digested the 
whole into his Anthologia veterum Zatinorum Epigramma- 
tum et Poematim. This, occasionally reprinted, has been 
the standard edition until recently ; but m 1869 Alexander 
Riese commenced a new and more critical recension, from 
which many pieces improperly inserted by Burmann are 
rejected, and his classified arrangement is discarded for one 
according to the sources whence the poems have been 
derived. The fixst volume contains those found m MSS., 
in the order of the importance of these documents , those 
II. — U 
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furnished by inscriptions are to follow Being formed by 
scholars actuated by no esthetic principles of selection, but 
solely intent on preserving everything they could find, the 
Latin anthology is much more heterogeneous than the 
Greek, and unspeakably inferior. The really beautiful 
poems of Petromus and Apuleius are more properly in- 
serted m the collected editions of their writings, and more 
than half the remainder consists of the frigid conceits or 
pedantic professional exercises of grammanans of a very 
late period of the empire, relieved by an occasional gem, 
such as the apostrophe of the dying Hadrian to his spirit, or 
the epithalamium of Gallienus The collection is also, for 
the most part, too recent in date, and too exclusively liteiary 
m character, to add much to our knowledge of classical 
antiquity The epitaphs are mteiestmg, but the genuine- 
ness of many of them is very questionable (k a ) 

ANTHON, Charles, an American philologist and pro- 
fessor of classics, was born m New York city m 1797, and 
died there 29th July 1867. After graduating with honours 
at Columbia College in 1815, he commenced the study of 
law, and m 1 8 1 9 was admitted to the bar. But m 1 820 he 
was appointed assistant professor of languages in his alma- 
mater, and he thenceforth devoted himself solely to classical 
literature Soon after he commenced his well-known 
editions of the classics, the best known being that of the 
Poms of Horace, with extensive notes and comments, pub- 
lished in 1830 In the latter year he was made rector of the 
grammar school attached to his college, and m 1835 he 
succeeded to the chair of Professor Morse. 

ANTHONY, Saint, the founder of monasticism, was 
born at the village of Coma in Egypt 251 a d Inherit- 
ing a large fortune, he thought it his duty to distribute it 
among his neighbours and the poor, and to hve a rigidly 
ascetic life He spent several years in solitude, where 
according to tradition he was sorely tempted by the devil. 
Many disciples flocked to his retreat at Fayoom, and built 
their cells around his, thus fomnng the earliest monastic 
community (See Abbey ) Anthony visited Alexandria 
when upwards of a hundred years old, and took an im- 
portant part m the controversy with the Arians, — a fact 
to which we are probably indebted for the record of the 
life of the saint written by Athanasius Soon after return- 
ing to his cell he died (356 a d ), his last injunction being 
that the place of his burial should be kept secret. Seven 
Latin translations of his letters are extant m the Bibliotheca 
Patrum. Many miracles were believed to have been 
wrought by his intervention, among others, the cure of 
what was called the {< sacred fire," and afterwards “ St 
Anthony's fire" (Erysipelas). For this reason he is usually 
represented with a fire by his side, as typical of the inflam- 
matory disease which he was supposed to relieve. The 
festival of Saint Anthony is observed on the 17th of 
January, under which date the Acta Sanctorum of the Bol- 
landists contains a Latin translation of Athanasius's life of 
the saint, and other documents giving an account of his 
miracles. The events of his life — in particular his tempta- 
tion by the devil and his meeting with St Paul — form the 
subjects of celebrated pictures by Caracci, Guido, Velas- 
quez, and others. For further details of Anthony's con- 
nection with the monastic system, see Monasticism. 

ANTHRACITE, Stone Coal, Kilkenny Coal, or 
Culm, is a variety of coal differing from the common or 
bituminous kind in containing a larger proportion of 
carbon in its composition ; that element being present in 
anthracite to the extent of from 90 to 95 per cent, of its 
entire mass, while the carbon in bituminous coal usually ! 
varies from 75 to 90 per cent. Anthracite is further dis- 
tinguished by its compactness, high specific gravity, bright 
lustre, which is frequently iridescent on the natural surfaces, 
and its conchoidal fracture. It does not soil the fingers 
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when handled, like ordinary coal ; it ignites with difficulty, 
and burns with a feeble, smokeless flame giving out an 
intense heat No sharply defined line of demarcation can 
be drawn between anthracite and the bituminous varieties 
of coal, as the one series merges by imperceptible degrees 
into the other. This gradation is observable m the coal 
deposits themselves, anthracite and bituminous coal being 
frequently found not far removed m different paits of the 
same seam, and the giadual tiansformation from a flaming 
coal to a compact, lustious, non-flaming kind, being easily 
traceable Anthracite has been defined as ‘ the ultimate 
product of the conversion of vegetable matter into coal , 
and the following table, drawn up by Dr Percy {Manual of 
Metallurgy ), may be taken as indicating the successive 
eta,** in the process In this table the carbon is stated 
at a constant standard of 100, m order better to exhibit 
the comparative quantities of the other elements which 
enter mto the composition of the bodies named 

Carton Hj drogen 

1. Wood (mean of 26 analyses) . 100 1218 

2 Peat 1 . . 100 

3 Lignite (average of 15 varieties) 100 

4 Ten Yard Coal, South Staffordshire 100 

6 Steam Coal, from the Tyne 100 

6 Pentrefelm Coal of South Wales 100 


9 85 
8 37 
6 12 
5 91 
4 75 


Osj gen. 
83 07 
55 67 
42-42 
21 23 
18-32 
5 28 


The chief deposits of anthracite m Great Britain exist in. 
the great coal-field of South Wales They extend princi- 
pally along the north side of the coal basin , and on its 
western linut, m Pembrokeshire, the coal is entirely an- 
thracitic Professor Warrington Smyth remaiks, on the 
disposition of the deposits m South Wales “ Even within 
the distance of a few hundred yards the Llanelly beds are 
seen to be bituminous where they rise to the south, and 
anthracitic m the opposite side of the trough " In the 
neighbourhood of Bideford, in North Devonshire, a series 
of thin seams of an impure, clayey anthracite are worked, 
to which properly the name culm ought to be restricted, 
although the whole of the anthracite exported from this 
country appears under that designation m the Board of Trade 
returns The very meagi e coal-bearing strata of Ireland 
yield anthracite almost exclusively. The name Kilkenny 
coal is given to anthracite, because that county is the 
centre of the South Irish coal-field, which yields no 
bituminous coal whatever In the limited patches of coal 
found m the north of Ireland, however, some bituminous 
seams occur associated with anthracite. On the European 
continent anthracite is generally found accompanying the 
deposits of bituminous coal. In Belgium and Westphalia 
the lowest or oldest deposits of the senes are anthracitic, 
while in Rhenish Bavaria it is the upper beds which are 
u diy," or least bituminous In North America, where 
enormous stores of coal exist, anthracite is found in. due 
proportion, the deposits m Pennsylvania being the nchest 
known. The late Professor H. D. Rogers pointed out an 
interesting relation between the contoition or disturbance 
of strata m the Appalachian coal-field and the amount of 
bit umin ous matter the coal contains In the western exten- 
sion of the coal-field, where the beds are horizontal and un- 
disturbed, the seams are highly bituminous ; and m propor 
tion as disturbance increases, the volatile compounds 
decrease, till on its eastern limit, in the Appalachian chain, 
enormous seams of a compact, pure anthracite are de- 
veloped Anthracite is used for iron-smelting and in 
other metallurgical operations, for lime-burning, for heat 
ing kilns, and other purposes requiring a steady, smokeless 
heat. As it bums with an intense concentrated heat, it is 
not so suitable for steam boilers as ordinary flaming coal ; 
and the difficulty with which it ignites, as well as its dis- 
agreeable decrepitation, renders it less eligible for house- 
hold purposes. 
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Definition A NTHROPOLOGY (the science of man, avQpw ms, 
and objects Ao'yo?) denotes the natural history of mankind In 
science g enera ^ classification of knowledge it stands as the 

1 cfl ' highest section of zoology or the science of animals, itself 
the highest section of biology or the science of living bemgs 
To anthropology contnhnte various sciences, which hold 
their own independent places m the field of knowledge 
Thus anatomy and physiology display the structure and 
functions of the human body, while psychology investi- 
gates the operations of the human mmd Philology deals 
with the general principles of language, as well as with the 
relations between the languages of particular races and 
nations Ethics or moral science treats of man’s duty or 
rules of conduct toward his fellow-men Lastly, under the 
names of sociology and the science of culture, are con- 
sidered the origin and development of arts and sciences, 
opinions, beliefs, customs laws, and institutions generally 
among mankind, their course in time being partly marked 
out by the direct record of history, while beyond the 
historical limit our information is continued by inferences 
from relics of early ages and remote districts, to interpret 
which is the task of prse-histonc archaeology and geology 
Not only are these various sciences concerned largely with 
man, hut several among them have m fact suffered by 
the almost entire exclusion of other animals from their 
scheme. It is undoubted that comparative anatomy and 
physiology, by treating the human species as one member 
of a long series of related organisms, have gained a higher 
and more perfect understanding of man himself and his 
place in the universe than could have been gamed by the 
narrower investigation of his species by and for itself It 
is to be regretted that hitherto certain other sciences — 
psychology, ethics, and even philology and sociology — have 
so little followed so profitable an example. No doubt 
the phenomena of intellect appear in vastly higher and 
more complete organisation m man than in beings below 
him m the scale of nature, that beasts and birds only 
attain to language in its lower rudiments, and that only 
the germs of moral tendency and social law are discernible 
among the lower animals Yet though the mental and 
moral interval between man and the nearest animals may 
be vast, the break is not absolute, and the investigation of 
the laws of reason and instinct throughout the zoological 
system, which is already casting some scattered rays of 
light on the study of man’s highest organisation, may be 
destined henceforth to throw brighter illumination into its 
very recesses Now this condition of things, as well as the 
accepted order in which the sciences have arranged them- 
selves by their mode of growth, make it desirable that 
anthropology should not too ambitiously stave to include 
within itself the sciences which provide so much, of its 
wealth, but that each science should pursue its own sub- 
ject through the whole range of living beings, rendering to 
anthropology an account of so much of its results as con- 
cerns man. Such results it is the office of anthropology to 
collect and co-ordinate, so as to elaborate as completely as 
may be the synopsis of man’s bodily and mental nature, 
and the theory of his whole course of life and action from 
his first appearance on earth. As will be seen from the 
following brief summary, the information to be thus brought 
togetherfrom contributing sciences is widelydifferentbotb in 
accuracy and in soundness. While much of the descriptive 
detail is already clear and well filled in, the general principles 
of its order are still but vaguely to be discerned, and as our 
view quits thecomparativelydistmctregionnearours elves, the 
prospect fades more and more into the dimness of conjecture 


L Sian’s Place in Nature . — It is now more than thirty Relation of 
years since Dr Prichard, who peihaps of all others merits Maa to the 
the title of founder of modem anthropology, stated m the lm ' er an ** 
following forcible passage, which opens his Natural History ma 3 
of Man, the closeness of man’s physical relation to the 
lower animals • — 

"The organised world presents no contrasts and resemblances 
more remarkable than those which we discover on comparing man- 
kind with the inferior tubes That creatures should exist so nearly 
approaching to each other in all the paiticulars of their physical 
structure, and yet differing so immeasurably in their endowments 
and capabilities, would be a faet hard to believe, if it were not 
manifest to our observation The differences are everywhere strik- 
ing the resemblances are less obvious in the fulness of their 
extent, and they are never contemplated without wonder by those 
who, m the study of anatomy and physiology, are first made aware 
how near is man m his physical constitution to the brutes la all 
the principles of his internal structure, m the composition and 
functions of his parts, man is but an animaL The lord of the 
earth, who contemplates the eternal order of the universe, and 
aspires to communion with its invisible Maker, is a being composed 
of the same materials, and framed on the same principles, as the 
creatures which he has tamed to be the servile instruments of his 
will, oi slays for his daily food The points of resemblance are 
innumerable , they extend to the most recondite arrangements of 
that mechanism which maintains mstrumentally the physical life 
of the body, which brings forwaid its early development and admits, 
after a given penod, its decay, and by means of which is prepared 
a succession of similar hangs destined to perpetuate the race " 

Referring the reader to the articles Histology and 
Physiology for evidence of the similarity of minute or- 
ganisation both in structure and function, through the range 
of animal life upward to man, and to the article Animal 
Kingdom for the general classification of the series of 
invertebrate and vertebrate animals, we have here to 
show m outlme the relations between man and the species 
most closely approaching him. It is admitted that the Apes and 
higher apes come nearest to man m bodily formation, and Man.' 
that it is essential to determine their zoological resem- 
blances and differences as a step toward ascertaining their 
absolute relation m nature. “ At this point,” writes Pro- 
fessor Owen m a paper on the “ Osteology of the Apes,” 

“every deviation from the human structure indicates with 
precision its real peculiarities, and we then possess the true 
means of appreciating those modifications by which a 
material oiganism is especially adapted to become the seat 
and instrument of a rational and responsible soul ” (On the 
“Osteology of the Chimpanzee and Oiang Titan,” m Pvoc,< 

Zool Soc , vol i ) Professor Huxley, m his Sian’s Place 
vn Nature (London 1863), comparing man with order after 
order of the mammalia, decides “ There would remain then 
but one order for comparison, that of the Apes (using that 
word in its broadest sense), and the question for discussion 
would narrow itself to this — is Man so different from any 
of these Apes that he must form an order by himself 1 Or 
does he differ less from them than they differ from one 
another, and hence must take his place m the same order 
with them 1” This anatomist states the anatomical rela- 
tions between man and ape in untechnical terms suited to 
the present purpose, and which would be in great measure 
accepted by zoologists and anthropologists, whether agree- 
ing or not with his ulterior views. The relations are most 
readily stated m comparison with the gorilla, as on the 
whole the most anthropomorphous ape. In the general pro- 
portions of the body and limbs there is a marked difference 
between the gorilla and man, which at once strikes the eye. 

The gorilla’s brain-case is smaller, its trunk larger, its lower 
limbs shorter, its upper limbs longer in proportion than 
those of man. The differences between a gorilla’s skull 
and a man’s are truly immense. Li the gorilla, the face, 



Zoological 

Glassifica- 

tion, 


ANTHROPOLOGY 


108 

formed largely l>y the massive jaw bones, predominates 
over the brain-case or cranium , in the man these pro- 
portions are reversed In man the occipital foramen, 
through which passes the spinal cord, is placed just behind 
the centie of the base of the skull, which is thus evenly 
balanced in the erect postuie, wheieas the goiilla, which 
goes habitually on all fours, and whose skull is inclined 
forward, m accordance with this posture has the foramen 
further back In man the surface of the skull is com- 
paratively smooth, and the brow-ndges project but little, 
while in the gorilla these ndges overhang the cavernous 
orbits like penthouse roofs The absolute capacity of the 
cranium of the gorilla is far less than that of man , the 
smallest adult human cranium hardly measuring less than 
63 cubic inches, while the largest goiilla cranium measured 
had a content of only 34^ cubic inches The large pio- 
portional size of the facial bone 1 ?, and the great projection 
of the jaws, confer on the gorilla’s skull its small facial 
angle and brutal character, while its teeth differ from man’s 
in relative size and number of fangs Comparing the 
lengths of the extremities, it is seen that the gorilla’s arm 
is of enormous length, m fact about one-sixth longer than 
the spine, whereas a man’s aim is one-fifth shorter than the 
spine , both hand and foot are proportionally much longer 
m the gorilla than in man , the leg does not so much differ 
The vertebral column of the gorilla differs from that of 
man in its curvature and other characters, as also does the 
conformation of its narrow pelvis The hand of the gorilla 
corresponds essentially as to bones and muscles with that 
of man, but is clumsier and heavier , its thumb is “ oppos- 
able” like a human thumb, that is, it can easily meet with 
its extremity the extremities of the other fingers, thus 
possessing a chaiacter which does much to make the 
human hand so admirable an instrument , hut the gorilla’s 
thumb is proportionately shorter than man’s The foot of 
the higher apes, though often spoken of as a hand, is ana- 
tomically not such, but a prehensile foot It is argued by 
Professor Owen and others that the position of the great 
toe converts the foot of the higher apes into a hand, an 
extremely important distinction from man, but against 
this Piofessor Huxley maintains that it has the characteristic 
structure of a foot, with a very movable great toe The 
external unhkeness of the apes to man depends much 
on their hairiness, hut this and some other characteristics 
have no great zoological value No doubt the difference 
between man and the apes depends, of all things, on the 
relative size and organisation of the bram While similar 
as to their general arrangement to the human bram, those 
of the higher apes, such as the chimpanzee, are much less 
complex in their convolutions, as well as much less both m 
absolute and relative weight — the weight of a gorilla’s bram 
hardly exceeding 20 ounces, and a man's bram hardly 
weighing less than 32 ounces, although the gorilla is con- 
siderably the larger animal of the two 
These anatomical distinctions are undoubtedly of great 
moment, and it is an interesting question whether they 
suffice to place man in a zoological order by himself It 
is plain that some eminent zoologists, regarding maw as 
absolutely differing as to mind and spirit from any other 
animal, have had their discrimination of mere bodily di±- 
feiences unconsciously sharpened, and have been led to 
give differences, such as in the bram or even the foot of 
the apes and man, somewhat more importance than if they 
had merely distinguished two species of apes. Among 
the present generation of naturalists, however, there is an 
evident tendency to fall m with the opinion, that the 
anatomical differences which separate the gorilla or chim- 
panzee from man are in some respects less than those which 
separate these man-hke apes from apes lower m the scale. 
Tet naturalists agree to class both the higher and lower apes 


| m the same order This is Professor Huxley’s argu 
ment, some prominent points of which are the following — 

As regards the proportion of limbs, the hylobates or 
gibbon is as much longer in the aims than the gorilla 
as the gorilla is than the man, while on the other hand, 
it is as much longer in the legs than the man as the man 
is than the gorilla As to the vertebral column and pelvis, 
the lower apes differ from the goiilla as much as, or 
more than, it differs from man As to the capacity of 
the cranium, men differ from one another so extiemely 
that the largest known human skull holds nearly twice the 
measure of the smallest, a larger proportion than that m 
which man surpasses the gorilla , while, with piopei allow- 
ance for difference of size of the various species, it appears 
that some of the lower apes fall nearly as much below the 
higher apes The projection of the muzzle, which gives 
the character of brutality to the gorilla as distinguished 
from the man, is yet further exaggerated m the lemurs, as 
is also the backward position of the occipital foramen In 
chaiacttrs of such importance as the stiucture of the hand 
and foot, the lower apes diverge extremely from the 
gorilla, thus the thumb ceases to be opposable in the 
American monkeys, and m the marmosets is directed fox- 
wards, and armed with a curved claw like the other digits, 
the great toe m these latter being insignificant in propor- 
tion The same aigument can be extended to other points 
of anatomical structure, and, what is of more consequence, 
it appears true of the brain A senes of the apes, arranged 
from lower to higher orders, shows giadations from a bram 
little higher than that of a rat, to a brain like a small and 
imperfect imitation of a man’s , and the greatest stiuctuial 
break m the senes lies not between man and the man-hke 
apes, but between the apes and monkeys on one side, and 
the lemurs on the other On these grounds Piofessor 
I Huxley, restoring m principle the Lmnean classification, 
desires to include man in the order of Primates This 
order he divides into seven families first, the Anth opim, 
consisting of man only, second, the Catarhmi, or Old 
World apes , third, the Platyrhim, all New Woild apes, 
except the marmosets, fourth, the Aictojntkeam , or 
marmosets, fifth, the Lemunni, or lemuis, sixth and 
seventh, the Cheiromyini and Galeopitheam It seems 
likely that, so far as naturalists are disposed to class man 
with other animals on puiely zoological giounds, some such 
classification as this may, m the piesent state of compara- 
tive anatomy, be generally adopted 
It is m assigning to man his place m nature on psycho- P&jrliologi 
logical grounds that the greater difficulty comes into view. cal 
The same naturalist, whose argument has just been sum- catluI1, 
marised against an absolute structural line of deinai cation 
between man and the creatures next m the scale, leadily 
acknowledges an immeasurable and practically infinite 
divergence, ending m the present enormous gulf between 
the family of apes and the family of man. To account 
for this intellectual chasm as possibly due to some minor 
structural difference, is, however, a view strongly opposed 
to the prevailing judgment The opinion is deeply rooted 
m modern as m ancient thought, that only a distinctively 
human element of the highest import can account for the 
severance between man and the highest animal below him 
Diffeiences in the mechanical organs, such as the perfee- Bodily 
feton of the human hand as an instrument, or the adapta- structure, 
bihty of the human voice to the expression of human 
thought, are indeed of great value. But they have not of 
themselves such value, that to endow an ape with the hand 
and vocal organs of a man would be likely to raise it through 
any large part of the interval that now separates it from 
humanity Much more is to be said for the view that man’s 
larger and more highly organised bram accounts for those 
mental powers m which he so absolutely surpasses the brutes. 
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The distinction does not seem to lie pnncipally m the multiform processes and constnictiom, often at fust lude 
range and delicacy of direct sensation, as may be judged and clumsy in comparison to these of the lower instinct, 
from such well-known facts as man’s inferiority to the but earned on by the faculty of improvement and new 
eagle m sight, or to the dog m scent At the same time, invention into ever highei stages “ From the moment,” 

it seems that the human sensory organs may have m writes Mi Wallace (Xatuial Selection, p 325), “when 

various respects acuteness beyond those of othei creatuies the first skin was used as a covering, when the first rude 
But, beyond a doubt, man possesses, and m some uay spear was foimed to assist m the chase, when fire was first 
possesses by vutue of his supenoi biam, a powei of co- used to cook his food, when the fiist seed was sown or 
oidinating the impressions of his senses, which enables him shoot planted, a grand revolution was effected m nature, a 
to undeistand the world he lives m, and by understanding revolution which m all the previous ages of the earth’s 

to use, resist, and even m a measure rule it. No human art history had had no parallel, for a being had arisen who was 

shows the nature of this human attnbute moie clearly than no longer necessarily subject to change with the changing 
does language Man shares with the mammalia and buds universe, — a bemg who was m some degree superior to 
the direct expression of the feelings by emotional tones and nature, inasmuch as he knew how to control and legulate 
interjectional cries , the parrot’s power of articulate uttei- her action, and could keep himself m harmony -with her, 
ance almost equals his own, and, by association of ideas in not by a change in body, but by an advance of min d ” 
some measure, some of the lower animals have even learnt As to the lower instincts tending directly to self-preserva- 
to recognise words he utters But, to use words in them- tion, it is acknowledged on all hands that man has them in 
selves unmeaning, as symbols by which to conduct and a less developed state than other animals, m fact, the 
convey the complex intellectual processes m which mental natural defencelessness of the human being, and the long- 
conceptions are suggested, compaied, combined, and even continued care and teaching of the young by the elders, 
analysed, and new ones created — this is a faculty which aie among the commonest themes of moial discouise 
is scarcely to be traced in any lower animal The view Parental tenderness and care for the young are strongly 
that this, with other mental processes, is a function of the marked among the lower animals, though so inferior in scope 
biain, is remaikably corroborated by modern investigation and duration to the human qualities j and the same may be 
of the disease of aphasia, wheie the powei of thinking said of the mutual forbearance and defence which bind 
remains, but the power is lost of recalling the woid together m a rudimentary social bond the families and 
corresponding to the thought, and this mental defect is herds of animals Philosophy seeking knowledge for its 
found to accompany a diseased state of a particular locality own sake , morality, manifested m the sense of truth, 
of the brain (see Aphasia). This may stand among the light, and virtue, and religion, the belief m and communion 
most perfect of the many evidences that, in Professor with supeihuman powers ruling and pervading the univeise, 

Barn’s words, “ the brain is the principal, though not the are human chaiacteis, of which it is instinctive to trace, 
sole organ of mind.” As the brains of vertebrate animals if possible, the earliest symptoms m the lower animals, but 
form an ascending scale, more and more approaching man’s which can theie show at most only faint and rudimentary 
m their arrangement, the fact here finds its explanation, signs of their wondrous development m mankind That 
that lower animals perforin mental processes eoirespondmg the tracing of physical and even intellectual continuity 
m their nature to our own, though of generally less power between the lower animals and our own race, does not 
and complexity. The full evidence of this conespondence necessarily lead the anthiopologist to lower the rank of 
will be found in such works as Biehm’s Thierleben , and man m the scale of nature, cannot be better shown than 
some of the salient points are set forth by Mr Darwm, in by citing one of the authors of the development theory, Mr 
the chapter on “ Mental Powers,” in his Descent of Man A R. Wallace {op at , p 324). Man, he considers, is to 
Such are the similar effects of terror on man and the lower be placed u apart, as not only the head and culminating 
animals, causing the muscles to tremble, the heart to pomt of the grand series of organic nature, but as m some 
palpitate, the sphincters to be relaxed, and the hair to degree a new and distinct order of being ” 

stand on end The phenomena of memory, both as to To regard the intellectual functions of the brain and Material!* 
persons and places, is strong m animals, as is manifest nervous system as alone to he considered m the psycho- tie and spi- 
by their recognition of their masters, and their returning logical comparison of man with the lower animals, is a 
at once to habits disused for many years, but of which view satisfactory to those thinkers who hold materialistic 
their brain has not lost the stored-up impressions Such news. According to this school, man is a machine, no 
facts as that dogs “ hunt in dreams,” make it likely that doubt the most complex and wonderfully adapted of all 
their minds are not only sensible to actual events, present known machines, but still neither more nor less than an 
and past, but can, like our minds, combine revived sensa- instrument whose energy is provided by force from with- 
tions into ideal scenes in which they are actors, — that is out, and which, when set m action, performs the various 
to say, they have the faculty of imagination. As for the operations fox which its structure fits it, namely, to live, 
reasoning powers in animals, the accounts of monkeys move, feel, and think This doctrine, which may be fol- 
learmng by experience to break eggs carefully, and pick off lowed up from Descartes’s theoiy of animal life into the 
bits of shell, so as not to lose the contents, or of the way systems of modern writers of the school of Moleschott and 
m which rats or martens after a while can no longer be Buchner, underlies the Lectures on Man of Professor 
caught by the same kind of trap, with innumerable similar Carl Yogt, one of the ablest of modern anthropologists 
facts, show m the plainest way that the reason of animals (English translation published by Anthropological Society, 
goes so far as to form by new experience a new hypothesis of London, 1864) Such views, however, always have been 
cause and effect which will henceforth guide their actions, and axe strongly opposed by those who accept on theologi- 
The employment of mechanical instruments, of which cal grounds a spiritualistic doctrine, or what is, perhaps, 
instances of monkeys using sticks and stones, and some more usual, a theory which combines spiritualism and 
other similar cases, furnish the only rudimentary traces materialism in the doctrine of a composite nature m man, 
among the lower animals, is one of the often quoted animal as to the body and in some measure as to the mind, 
distinctive powers of man. With this comes the whole spiritual as to the soul It may be useful, as an illus- 
vast and ever-widening range of inventive and adaptive tration of one opinion on this subject, to continue here 
art, where the uniform hereditary instinct of the cell- from an earlier page the citation of Dr Prichard’s com.' 
for ming bee and the nest-building bird are supplanted by parison between man and the lower animals: — 
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“ If it be inqUiicil m what tlie still moie lernaikable diffeience 
consists, it is by no means easy to lejily . By some it will be said 
that man, while similar m the organisation of his body to the lower 
tribes, is distinguished fiom them by the possession of an imma- 
terial soul, a principle capable of conscious feeling, of intellect and 
thought To many persons it will appear paiadoxical to ascribe 
the endowment of a soul to the inferior tribes in the creation, yet it 
is difficult to discover a valid argument that limits the possession 
of an immaterial principle to man The phenomena of feeling, of 
desire and aveision, of love and hatred, of fear and revenge, and the 
perception of external relations manifested m the life of biutes, 
imply, not only through the analogy which they display to the 
human faculties, hut likev ise from all that we can learn or con- 
jecture of their paiticular nature, the superadded existence of a 
prmci le distinct from the mere mechanism of material bodies 
That such a principle must exist in all beings capable ot sensation, 
or of anything analogous to human passions and feelings, will 
hardly he denied by those who perceive the foice of arguments 
which metaphysically demonstrate the immaterial nature of the 
mind There maybe no lational grounds foi the ancient dogma 
that the souls of the lower animals were imperishable, like the soul 
of man : this is, however, a pioblem which we aie not called upon 
to discuss , and we may venture to conjecture that there may he 
immatenal essences of diveis kinds, and endowed with various 
attubutes and capabilities But the real nature of these unseen 
pi maples eludes our research they are only known to us by their 
external manifestations These manifestations aie the various 
powers and capabilities, 01 rather the habitudes of action, which 
characterise the different oiders of being, diversified according to 
then several destinations ” 

Dr Puckaid here puts forwaid distinctly the time-hon- 
oured doctune which refers the mental faculties to the 
operation of the soul The view maintained by a dis- 
tinguished comparative anatomist, Piofessor Mivart, m Ins 
Genesis of Species, ch xn , may fairly follow “ Man, 
according to the old scholastic definition, is ‘a rational 
animal' { animal tatvonedt), and his animality is distinct m 
nature from his lationahty, though inseparably joined, 
during life, m one common personality Man’s arnmnl 
body must have had a different source from that of the 
spiritual soul which informs it, owing to the distinctness of 
the two orders to which those two existences severally 
belong " Not to pursue into its details a doctrine which 
has its place rather m a theological than an anthropological 
article, it remains to be remarked that the two extiacts 
just given, however significant m themselves, fail to render 
an account of the view of the human constitution which 
would probably, among the theological and scholastic leaders 
of public opinion, count the largest weight of adheience 
Accordingto this view, not only life but thought are functions 
of the animal system, in which man excels all other fl.mma.1g 
as to height of organisation , but beyond this, man em- 
bodies an immaterial and unmoital spiritual principle 
which no lower creature possesses, and which makes the 
resemblance of the apes to him but a mocking simulance 
To pronounce any absolute decision on these conflicting 
doetnnes is foreign to our piesent purpose, which is to 
show that all of them count among their adheientsmen of 
high rank m science 

Doctrines II. Origin of Man —Available information on this great 
of creation problem has been multiplied tenfold during the present 
tion generation, and the positive dicta of the older authorities 
are now more and moie supplanted hy hypotheses based 
on biological evidence Opinion as to the genesis of man 
is divided between the theories of the two great schools of 
biology, that of creation and that of evolution In both 
schools the ancient doctrine of the contemporaneous appear- 
ance on earth of all species of animals having been abandoned 
under the positive evidence of geology, it is admitted that 
the animal kingdom, past and present, includes a vast 
series of successive forms, whose appearances and dis- 
ap earanees have taken place at intervals during an im- 
mense lapse of ages. The line of inquiry has thus been 
directed to ascertaining what formative relation subsists 
among these species and genera, the last link of the argu- 


ment reaching to the relation between man and the lower 
creatures piecedmg him in time. On both the theories 
here concerned it would be admitted, in the words of 
Agassiz (Principles of Zoology, pp. 205-6), that “ there is a 
manifest progiess mtke succession of bemgs on the suiface 
of the eaith. This piogiess consists m an increasing simi- 
larity of the living fauna, and, among the veitebrates espe- 
cially, m their mci easing resemblance to man.” Agassiz 
continues, however, m teims characteristic of the creationist 
school “ But this connection ls not the consequence of a 
direct lineage between the faunas of different ages. There 
is nothing like parental descent connecting them The 
fi&hes of the Palaeozoic age are in no respect the ancestois 
ol the reptiles of the Secondary age, nor does man descend 
from the mammals which preceded hum in the Tertiary age. 
The link by winch they are connected is of a higher and 
immaterial nature, and then connection is to be sought in 
the wew of the Cieator lnmself, whose aim m forming the 
eaith, m allowing it to undergo the successive changes 
■which geology has pointed out, and m creatmg successively 
all the different types of animals which have passed away, 
was to mtioduce man upon the suiface of our globe Man 
is the end towards which all the anunal creation has tended 
fiom the first appearance of the first Palaeozoic fishes ” 
The evolutionist school, on the contraiy, maintains that 
different successive species of animals aie m fact connected 
by parental descent, having become modified m the course 
of successive generations Mr Darwin, with whose name 
and that of Mr Wallace the modem development theory is 
especially associated, in the preface to his Descent of Man 
(1871), gives precedence among naturalists to Lamarck, 
as having long ago come to the conclusion “ that man is 
the co-descendant with other species of some ancient, lower, 
and extinct form ” Professor Huxley, remarking (Man’s 
Place m Nature , 1863, p 106) on the crudeness and even 
absurdity of some of Lamaick's views, dates fiom Darwin the 
scientific existence of the development theory The result 
of Darwin’s application of this theory to man may be given 
in his own words (Descent of Man, pait i ch 6) . — 

“The Catarhine and Platyrhmo monkeys agiee in a multitude n f 
characters, as is shown hy their unquestionably belonging to one 
and the same Order. The many characters which they possess in 
common can haidly have been independently acquned by so many 
distinct species , so that these chaiacters must have been mh ented 
But an ancient form which possessed many characters common to 
the Catarhine and Flatyrhme monkeys, and others m an inter- 
mediate condition, and some few perhaps distinct from those now 
present in either group, would undoubtedly have been lanked, if 
seen by a naturalist, as an ape or a monkey. And as man undei a 
genealogical point of view belongs to the Catarhine or Old Voild 
stock, we must conclude, however much the conclusion may revolt 
our pule, that our early progenitors would have been propeily thus 
designated But we must not fall mto the eiroi of supposing that 
the early piogemtor of the whole Simian stock, including man 
was identical with, oi even closely resembled, any existing ape or 
monkey ” * 

The problem of the origin of man cannot be propeily 
discussed apart from the full problem of the origin of 
species The homologies between man and other animals 
which both schools try to account for; the explanation of 
the intervals, with apparent want of intermediate forms, 
which seem to the cieatiomsts so absolute a separation 
between species, the evidence of useless “rudimentary 
I organs,” such as m man the external shell of the ear, and 
the muscle which enables some individuals to twitch their 
ears, which ludimentary parts the evolutionists claim to be 
only explicable as relics of an eailier specific condition,— 
these, which are the main points of the argument on the 
oiigm of man, belong to general biology. The philo- 
sophical principles which underlie the two theories stand 
for the most pait in strong contrast, the theory of evolution 
tending toward the supposition of ordinary causes, such as 
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“natural selection,” pioducmg modifications in species, 
whether by gradual accumulation or more sudden leaps, 
while the theory of creation is prone to have recourse to acts 
of supeinatuial intervention (see the Duke of Argyll, Reign 
of Law, ch y ) A theory has been propounded by Mr 
Mivart (Genesis of Species, 1871) of a natural evolution of 
man as to his body, combined with a supernatural creation 
as to Ins soul, but this attempt to meet the difficulties on 
both sides seems at present not to have satisfied eithei 
Anthropology waits to see whethei the discovery of inter- 
mediate forms, which has of late yeais reduced so many 
asserted species to mere varieties, will go on till it pro- 
duces a disbelief in any real separation between neighboui- 
ing species, and especially whether geology can furnish 
traces of the hypothetical animal, man’s neai ancestor, but 
not as yet man. In the piesent state of the argument it 
may here suffice to have briefly indicated the positions 
held on either side (Among other works relating to the 
development theory as applied to man, see Vogt, Lectuus 
on Man , Haeckel, Natw hche Schopfungsgeschckte, 2d ed , 
1871) 

III Races of Mankind — The classification of mankind 
into a number of permanent varieties or races, tests on 
grounds which are within Lmits not only obvious but 
definite. Whether from a populai or a scientific point of 
view, it would he admitted that a Negio, a Chinese, and 
an Australian, belong to three such permanent varieties 
of men, all plainly distinguishable from one another and 
fiom any European Moieover, such a division takes for 
granted the idea which is involved in the word race, that 
each of these varieties is due to special ancestry, each race 
thus representing an ancient breed or stock, however these 
heeds or stocks may have had their ongm The anthro- 
pological classification of mankind is thus zoological m its 
natuie, like that of the varieties or species of any other 
animal group, and the characters on which it is based are 
m great measure physical, though intellectual and tradi- 
tional peculiarities, such as moral habit and language, 
furnish important aid. Among the best-marked race- 
characters are the following. — 

The colour of the skin has always been held as specially 
distinctive The coloured race-portraits of ancient Egypt 
remain to prove the permanence of complexion during a 
lapse of a hundred generations, distmguishing coarsely 
but clearly the types of the red-brown Egyptian, the 
yellow-brown Canaamte, the comparatively fair Libyan, 
and the Negro (see Wilkinson, Ancient Eg ; Brugsch, 
Geogr Inschr. Altagypt, Lenhm , vol. n.) These broad dis- 
tinctions have the same kind of value as the popular terms 
describing white, yellow, brown, and black races, which 
often occur in ancient writings, and are still used. But for 
scientific purposes greater accuracy is required, and this is 
now satisfactorily attained by the use of Dr Broca’s 
graduated series of colours as a standard ( Memoires de la 
Societe $ Anthropologie de Pans, n ) By this table the 
vaneties of the human skin may be followed from the 
fairest hue of the Swede and the darker tint of the Pro- 
venjal, to the withered-leaf brown of the Hottentot, the 
chocolate brown of the Mexican, and the brown-black of 
the West African. The colour of the eyes and hair is 
also to be defined accurately by Broca’s table. This affords, 
however, less means of distinction, from the extent m 
which dark tints oi hair and iris are common to races whose 
skins are more perceptibly different, yet some varieties 
are characteristic, such as the blue eyes and flaxen hair of 
the fair race of Northern Europe 

As to the hair, its structure and arrangement is a better 
indication of race than its tint. The hair differs in quan- 
tity between scantiness on the body of the Mongol and 
piofusion on the body of the Amo ; while as to the arrange- 


ment on the scalp, the tufts of the Bushman contrast with 
the more equal distubution on the European head Tho 
straight hair of the Noith American or Malay is recognis- 
able at once as different fiom the waving or curling hair of 
the Euiopean, and both from the naturally frizzed hair of 
the Negro These marked differences are due to the stiuc- 
ture of the hair, which, examined m sections under the 
microscope, vanes from the circular section proper to the 
straight-haired races, to the moi e or less symmetrically oval 
or lemform sections belonging to races with curled and 
twisted hair (see Pruner-Bey in Mem de la Soc. Antb op., 
vol ii) 

Stature is by no means a general criterion of race, and Statues aw 
it would not, for instance, be difficult to choose groups of P ro P Qr ‘ 
Englishmen, Kafirs, and North Ameucan Indians, whose tlons * 
mean height should baldly differ Yet m many cases it is 
a valuable means of distinction, as between the tall Pata- 
gonians and the stunted Fuegians, and even as a help in 
minuter pioblems, such as separating the Teutonic and 
Keltic ancestiy m the population of England (see Beddoe, 

“ Stature and Bulk of Man m the British Isles,” m Mem . 

Anthrop Soc London, vol ui ) Proportions of the limbs, 
compaied m length with the trunk, have been claimed as 
constituting peculiarities of African and American races; 
and other anatomical points, such as the confoimation of 
the pelvis, have speciality But inferences of this class 
have haidly attained to sufficient certainty and generality 
to be set down in the foim of rules. 

The conformation of the skull is second only to thef&apeof 
colour of the skin as a cnterion for the distinction of race. 

The principal modes of estimating the differences of skulls 
are the following — The skull being seen from above, the 
proportions of the two diameteis are estimated on the 
principle employed by Retzius : taking the longer diameter 
from front to back as 100, if the shorter or cross diameter 
falls below 80, the skull may be classed as long (dolicho- 
cephalic); while if it exceeds 80, the skull may be classed 
as broad (brachycephalic) , or a third division may be 
introduced between these as intermediate (mesocephalic), 
comprehending skulls with a proportionate bieadth of 
75 to 80, or thereabout. The percentage of breadth to 
length measured in this manner is known as the cephalic 
index, thus, the cephalic index of a Negro or Australian 
may he as low as 72, and that of a Tatar as high as 88, 
while the majority of Europeans have an index not depart- 
ing in either direction very far from 78. The cephalic 
height is measured in the same way as a percentage of the 
length. The back view (norma occipitalis) of the skull ia 
distinguished as rounded, pentagomc, &c, and the base 
view of the skull shows the position of the occipital fora- 
men and the zygomatic arches The position of the jaws 
is recognised as important, races being described as pro- 
gnathous when the jaws project far, as in the Australian 
or Negro, in contradistinction to the orthognathous type, 
which is that of the ordinary well-shaped European skull. 

On this distinction in great measure depends the celebrated 
“facial angle,” measured by Camper as a test of low and 
high races, but this angle is objectionable as resulting 
partly from the development of the forehead and partly from 
the position of the jaws The capacity of the cranium is 
estimated in cubic measure by filling it with sand, Ac., 
with the general result that the civilised white man is 
found to have a larger brain than the barbarian or savage. 

Classification of races on emial measurements has long 
been attempted by eminent anatomists, such as Blu- 
menbach and Betzius, while the later labours of Yon 
Baer, Welcker, Davis, Broca, Busk, Lucae, and many 
others, have brought the distinctions to extreme minute- 
ness. In certain cases great reliance may be placed on 
such measurements. Thus the skulls of an Australian 
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and a Negro would be geneially distinguished by then 
nanowness and the projection of the jaw fiom that of 
any Englishman, while, although both the Australian 
and Negio aie thus dolichocephalic and piognathous, the 
first would usually differ peiceptibly fiom the second m its 
upright sides and strong oibital ridges The 1 elation of 
height to breadth may furnish a valuable test, thus both 
the Kafir and the Bushman are dolichocephalic, with an 
index of about 7 2, but they differ m the index of height, 
which may be 73 and 71 respectively, in the one case moie 
than the width and m the other less It is, however, 
acknowledged by all experienced craniologists, that the 
shape of the skull may vaiy so much within the same 
tribe, and even the same family, that it must be used with 
extieine caution, and if possible only m conjunction with 
other ciuona of race. 

Features The geneial contour of the face, m pait dependent 
on the form of the skull, vanes much m different races, 
among whom it is loosely defined as oval, lozenge-shaped, 
pentagonal, <fcc Of particulai features, some of the most 
maiked contrasts to European types are seen m the oblique 
Chinese eyes, the broad-set Kamchadal cheeks, the pointed 
Arab chin, the snub Kirghis nose, the fleshy protuberant 
Negro lips, and the broad Italnrak ear Taken altogether, 
the features have a typical character which popular obser- 
vation seizes with some degiee of correctness, as m the 
recognition of the Jewish countenance in a European city 
Constitu- The state of adaptation m which each people stands to 
tion and its native climate forms a definite race-chaiacter In its 
character ex t re me foim this is instanced m the harmful effect of the 
climate of India on children of European parents, and the 
corresponding danger in transporting natives of tropical 
climates to England Typical instances of the relation of 
race-constitutions to particular diseases are seen in the 
liability of Europeans m the West Indies to yellow fever, 
from which Negroes are exempt, and m the habitation by 
tribes m India of so called “unhealthy districts,” whose 
climate is deadly to Europeans, and even to natives of 
neighbouring regions. Even the vermin infesting different 
races of men are classified by Mr A. Muriay [Trans. 2?. 
Soc Edm, vol xxii) as distinct. 

The physical capabilities of different races are known to 
differ widely, but it is not easy to discnnunate here between 
hereditary race-differences and those due to particular food 
and habit of life. A similar difficulty has hitherto stood 
in the way of any definite classification of the emotional, 
moral, and intellectual characters of races Some of the 
most confident judgments which have been deliveied on 
this subject have been dictated by piejudice or wilful 
slander, as m the many lamentable cases m which slave- 
holders and conquerors have excused their ill-treatment of 
subject and invaded races on the ground of their being 
creatures of bestial nature m mmd and morals Two of 
th«. best-marked contrasts of mental type recorded among 
races are Mr A R Wallace’s distinction between the shy, 
reserved, and impassive Malay and the sociable and demon- 
strative Papuan [Tr Eth Soc, vol m. p 200), and the 
very similar difference pointed out by Spix and Martius 
between the dull and morose natives of the Brazilian 
forests, and the lively sensuous African Negroes brought 
into contact with them (Seise m Brasihen, vol l ) In 
general, however, descriptions of national or racial character 
are so vitiated by the confusion of peculiarity of natural 
character with stage of civilisation, that they can only be 
made use of with the greatest reserve 

The relation of language to race is discussed below 
(Section Y.) 

Were the race-characters indicated m the foregoing para- 
graphs constant m degree or even m kind, the classification 
of races would be an easy task, In fact it is not so, for 
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eveiy division of mankind presents m every character wide General 
deviations from a stanclaid Thus the Negro race, well classifies, 
maiked as it may seem at the fiist glance, pioves on closei tlon of 
examination to include seveial shades of complexion and 
featuies, m some distucts vaiymg far fiom the accepted 
Negro type, while the examination of a senes of native 
Ameiican tubes shows that, notwithstanding then asseited 
umfoimity of type, they differ m statuie, colour, featuies, 
and piopoitions of skull (See Pnchaid, Nat Hist of 
Man , Waltz, Anthropology, pait i sec 5 ) Detailed 
anthropological research, indeed, more and moie justifies 
Ulumeiibach’s woids, that “mnumeiable varieties of man- 
kind lun into one another by insensible degrees ” This 
state of things, due partly to imxtme and crossing of 
races, and partly to independent vanation of types, makes 
the attempt to airange the whole human species within 
exactly bounded divisions an apparently hopeless task It 
does not follow, however, that the attempt to distinguish 
special races should be given up, foi there at least exist 
several definable types, each of which so far prevails m a 
ceitain population as to be taken as its standard M Quetelet’s 
Quetelet’s plan of defining such types will probably meet method 
with geneial acceptance as the scientific method piopei to 
this branch of anthropology It consists m the deter- 
mination of the standard, or typical “mean man” ( homme 
moyen) of a population, with leference to any particular 
quality, such as stature, weight, complexion, &c In the 
case of stature, this would be done by measuring a suffi- 
cient number of men, and counting how many of them 
belong to each height on the scale If it Be thus ascer 
tamed, as it might be m an English djstuct, that the 5 ft 
7 in men form the most numerous group, while the 5 ft 
6 in and 5 ft 8 in. mon are less in number, and the 5 ft 
5 in and 5 ft 9 m still fewei, ancl so on until the 
extremely small numbei of extremely short or tall indi- 
viduals of 5 ft or 7 ft is reached, it will thus be ascer- 
tained that the stature of the mean or typical man is to be 
taken as 5 ft 7 m. The method is thus that of selecting 
as the standard the most numerous group, on both sides of 
which the groups decrease m number as they vary in type. 

Such classification may show the existence of two or more 
types m a community, as, for instance, the population of a 
Californian settlement made up of Whites and Chinese 
might show two predominant groups (one of 5 ft 8m, 
the other of 6 ft. 4 m ) corresponding to these two lacial 
types It need hardly be said that this method of deter- 
mining the mean type of a race, as being that of its really 
existing and most numerous class, is altogether superior to 
the meie calculation of an aveiage, which may actually be 
represented by comparatively few individuals, and those the 
exceptional ones. For instance, the aveiage stature of the 
mixed European and Chinese population just referred to 
might be 5 ft 6 m — a worthless and, indeed, misleading 
result (For particulars of Quetelet’s method, see his 
Physique Soaale, 1869, and Anthropometne , 1870 ) The 
measurement and description of the various races of men 
are now carried to great minuteness (the tables m Scherzer 
and Schwarz, Reise der Novara, and those of Fritsch, 

Die Emgelorenen Sud-Afnka's, 1872, may be cited as 
examples of modern method), so that race-classification is 
rapidly improving as to both scope and accuracy Even 
where comparatively loose observations have been made, it 
is possible, by inspection of considerable numbers of indi- 
viduals, to define the prevalent type of a race with tolerable 
approximation to the real mean or standard man. It is m 
this way that the subdivision of mankind into races, so far 
as it has been done to any purpose, has been carried out 
by anthropologists. 

These classifications have been numerous, and though, 
regarded as systems, most of them are now seen at the 
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first glance to be unsatisfactory, yet they have been of 
great value m systematising knowledge, and are all moie 
or less based on indisputable distinctions Blumenhach's 
division, though pubhshed nearly a century ago (1781), 
has had the gieatest influence He reckons five laces, 
viz, Caucasian, Mongolian, Ethiopian, American, Malay 
(see the collected edition of his Treatises , p 264, pubhshed 
by the Anthropological Society) The ill-chosen name of 
Caucasian, used by Blumenbach to denote what may be 
called white men, is still current , it brings into one race 
peoples such as the Arabs and Swedes, although these aie 
scarcely less different than the Americans and Malays, 
who are set down as two distinct races Again, two of 
the best-marked varieties of mankind aie the Australians 
and the Bushmen, neither of whom, however, seem to have 
a natural place m Blumenbach’s senes The yet simpler 
classification by Cuvier into Caucasian, Mongol, and Negio, 
corresponds in some measure with a division by mere com- 
plexion into white, yellow, and black races , but neithei 
this thieefold division, nor the ancient classification into 
Semitic, Hanntic, and Japhetic nations can be regarded as 
sepaiatmg the human types either justly or sufficiently 
(see Prichard, Natural Hutoiy of Man, sec 15, Waitz, 
Anthropology, vol l pait i. sec 5) Schemes which set 
up a larger number of distinct races, such as the eleven of 
Pickering, the fifteen of Bory de St Vincent, and the 
sixteen of Desmoulins, have the advantage of finding 
niches for most well-defined human varieties, but no 
modern naturalist would be likely to adopt any one of 
these as it stands In cuticism of Pickering's system, it is 
sufficient to point out that he divides the white nations 
into two races, entitled the Arab and the Abyssinian 
(Pickering, Races of Man, chap i) Agassiz, Nott, Craw- 
furd, and others who have assumed a much laiger number 
of races or species of man, are not considered to have 
satisfactorily defined a conesponding number of distin- 
guishable types On the whole, Professor Huxley’s recent 
scheme {Journal of the Ethnological Society , vol. li p 
404, 1870) probably approaches more nearly than any 
other to such a tentative classification as may be accepted 
in definition of the principal varieties of mankind, regarded 
from a zoological point of view, though anthropologists 
may be disposed to erect into separate races several of his 
widely-differing sub-races He distinguishes four principal 
types of mankind, the Australioid, Negioid, Mongoloid, 
and Xanthochroic, adding a fifth variety, the Melano- | 
chroic 

The special points of the Australioid are a chocolate- 
brown skin, dark brown or black eyes, black hair (usually 
wavy), narrow (dolichocephalic) skull, brow-ridges strongly 
developed, projecting jaw, coarse lips, and broad nose 
This type is best represented by the natives of Australia, 
and next to them, by the indigenous tribes of Southern 
India, the so-called coolies. The Egyptians to some degree 
approach this type, they are, however, held by good 
authorities to be a modified African race 

The Negroid type is primarily represented by the Negro 
of Africa, between the Sahara and the Cape district, in- 
cluding Madagascar. The skin vanes from dark brown 
to brown-black, with eyes of similar dark hue, and hair 
usually black, and always crisp or woolly. The skull is 
narrow (dolichocephalic), with orbital ridges not prominent, 
prognathous, with depressed nasal bones, causing the nose 
to be flat as well as broad; and the lips are coarse and 
projecting. Two important families are classed in this 
system as special modifications of the Negroid type 
First, the Bushman of South Africa is dmunutive m 
stature, and of yellowish-brown complexion; the Hottentot 
is supposed to be the result of crossing between the Bush- 
man and ordinary Negroid. Second, the Negritos of the 


1 Andaman Islands, the peninsula of Malacca, the Philippines 
and othm islands, to New Caledonia and Tasmania, aie 
mostly dolichocephalic, with daik skills and woolly hail. 

In various districts they tend towaids other types, and show 
tiaces of mixtuie. 

The Mongoloid type pievails over the vast area lying 
east of a line drawn from Lapland to Siam Its definition 
includes a shoit, squat huild, a yellowish brown complexion, 
with black eyes and black straight han, a broad (biaehy- 
cephahc) skull, usually without prominent biow-iidges, 
flat small nose, and oblique eyes The dolichocephalic 
Chinese and Japanese in other respects conespond 
Various other importart branches of the human species 
are brought into connection with the Mongoloid type, 
though on this view the differences they present raise diffi. 
cult problems of gradual variation, as well as of nnxtun 
of race, these are the Dyak-Malays, the Polynesians, and 
the Americans. 

The Xanthochroi, or fan whites— tall, with almost 
colourless skirt, blue or grey eyes, hail from straw colour 
to chestnut, and skulls varying as to proportionate width — 
are the prevalent inhabitants of Northein Europe, and the 
type may be traced into Noiih Afiica, and eastward as far 
as Hmdostan On the sonth and west it mixes with that 
of the Melanochroi, or daik whites, and on the noith and 
east with that of the Mongoloids 

The Melanochioi, or dark whites, differ fiom the fair 
whites m the darkening of the complexion to biownish 
and olive, and of the eyes and hair to black, while the 
statuie is somewhat lower and the frame lighter. To this 
class belong a large part of those classed as Kelts, and of 
the populations of Southern Europe, such as Spaniards, 

Greeks, and Arabs, extending as far as India , while end- 
less intermediate giades between the two white types 
testify to ages of intermingling Professoi Huxley is 
disposed to account for the Melanochroi as themselves the 
result of crossing between the Xanthochioi and the Aus- 
tralioids. Whatever ground there may be for his view, it 
is obviously desnable to place them in a class by them- 
selves, distinguishing them by an appiopriate name 

In determining whether tie races of mankind aie to be Mixture of 
classed as varieties of one species, it is important to decide races - 
whether every two races can unite to pioduce feitile off- 
spring It is settled by experience that the most numer- 
ous and well-known crossed races, such as the Mulattos, 
descended from Europeans and Negroes — the Mestizos, from 
Europeans and American indigenes — the Zambos, from these 
American indigenes and Negroes, &c , are permanently 
feitule. They practically constitute sub races, with a 
general blending of the characters of the two paients, and 
only differing from fully established races m more or less 
tendency to revert to one or other of the original types. 

It has been argued, on the other hand, that not all such 
mixed breeds are permanent, and especially that the cross 
between Europeans and Australian indigenes is almost 
sterile , but this assertion, when examined with the care 
demanded by its bearing on the general question of 
hybridity, has distinctly broken down. On the whole, the 
general evidence favours the opinion that any tw r o races 
may combine to pioduce a new sub-race, which again may 
combine with any other variety. (See W aitz, Anthropology, 
vol i part l sec. 3; Darwin, Descent of Man, part i. ch. 7; 

Prichard, Nat, Hist of Man, sect. 5 ; on the other hand, 

Broca, Phenomena of Hybridity in the Genus Homo, 1864.) 

Thus, if the existence of a small number of distinct races 
of mankind be taken as a starting-point, it is obvious that 
their crossing would produce an indefinite number of 
secondary varieties, such as the population of the world 
actually presents. The working out in detail of the 
problem, how far the differences among complex nations, 

II. ~ is 
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suclli as those of Europe, may have been bi ought about by 
hybndity, is still, however, a task of almost hopeless 
intricacy Among the boldest attempts to account for 
distinctly-marked populations as resulting from the inter- 
mixture of two races, are Professor Huxley’s view that the 
Hottentots aie hybnd between the Bushmen and the 
Negroes, and lus more important suggestion, that the 
Melanockroic peoples of Southern Europe aie of mixed 
Xanthocbroic and Australioid stock 
Ougin of The problem of ascertaining bow the small number of 
mes. races? distinct enough to be called primary, can have 
assumed their different types, has been for yeais the most 
disputed field of anthropology, the battle-ground of the 
rival schools of monogemsts and polygemsts. The one 
has claimed all mankind to be descended from, one ongmal 
stock, and generally from a single pair , the other has con- 
tended for the several primary races being separate species 
of independent origin It is not merely as a question of 
natural history that the matter has been argued Biblical 
authority has been appealed to, mostly on the side of the 
monogemsts, as recoiduig the descent of mankind fiom a 
single pair (See, for example, Horne’s Introdudwn to the 
Senptum ; the Speaker’s Commentary, Gen 1) On the 
other hand, however, the polygemsts not less confidently 
claim passages from which they infer the existence of 
non-Adamite, as well as Adamite races of man (See, 
for example, R S. Poole, Genesis of the Earth and Man ) 
Nor have political considerations been without influence, 
as wheie, for instance, one American school of ethno- 
logists have been thought to have formed, under the bias 
of a social system recognising slavery, their opinion that 
the Negro and the white man are of different species (See 
Morton, Cicma Americana , Nott and Ghddon, Types 
of Mankind) Of the older school of scientific rnono- 
genists, Rlumenbach and Prichard are eminent repre- 
sentatives, as is Quatrefages of the more modem The 
Variation? great problem of the monogemst theory is to explain 
of human py w p a £ course of variation the so different laces of man 
' have aiisen from a single stock In ancient times little 
difficulty was felt in this, authorities such as Aristotle 
and Vitruvius seeing m climate and circumstance the 
natural cause of racial differences, the Ethiopian having 
been blackened by the tropical sun, <tc Later and closer 
observations, howeveT, have shown such influences to be, 
at any late, far slighter m amount and slower in operation 
than was once supposed M de Quatrefages bnngs for- 
ward (Unite de VEspece Surname , Pans, 1861, ch 13) his 
strongest arguments for the variability of races under 
change of climate, &c ( action du milieu), instancing the 
asserted alteration m complexion, constitution, and char- 
acter of Negroes in America, and Englishmen in America and 
Australia But although the reality of some such modifi- 
cation is not disputed, especially as to stature and consti- 
tution, its amount is not enough to upset the counter- 
proposition of the lemarkable permanence of type displayed 
by races ages after they have been tianspoited to climates 
extremely different from that of their former home Moie- 
over, physically diffeient races, such as the Bushmen and 
Negroids m Africa, show no signs of approximation under 
the influence of the same climate , while, on the other 
hand, the coast tnbes of Tierra del Fuego and forest tribes 
of tropical Biazil continue to resemble one another, in spite 
of extreme differences of climate and food. Mr Darwin, 
than whom no naturalist could he more competent to 
appraise the variation of a species, is moderate m his esti- 
mation of the changes produced on races of man by climate 
and mode of life withm the range of history (. Descent of 
Man, part i.eh. 4 and 7) The slightness and slowness 
of variation in human laces having become known, a great 
difficulty of the monogenist theory was seen to he in the 


shortness of the chronology with which it was formerly 
associated. Inasmuch as several well-maiked races of 
mankind, such as the Egyptian, Phoenician, Ethiopian, 

&c , weie much the same three or four thousand years ago 
as now, their variation from a single stock m the couise of 
any like period could hardly be accounted for without a 
miracle. Thi3 difficulty was escaped by the polygemst 
theory, which, till a few years since, was gaming ground. 

(See Pouchet, Plurality of the Human Race, 2nd ed , 1864, 
Introd) Two modern views have, however, intervened 
which have tended to restore, though under a new aspect, 
the doctrine of a single human stock One has been the 
lecogmtion of man having existed during a vast period of 
time (see sec IV , Antiquity of Man), which made it more 
easy to assume the continuance of very slow natural varia- 
tion as having differenced even the white man and the 
Negro among the descendants of a common piogemtor 
The other view is that of the evolution or development 
of species, at the present day so strongly upheld among 
naturalists It does not follow necessarily from a theory 
of evolution of species that mankind must have descended 
from a single stock, foT the hypothesis of development 
admits of the argument, that several simious species may 
have culminated in several laces of man (Vogt, Leduies on 
Man, London, 1864, p 468). The general tendency of 
the development theoiy, however, is against constituting 
separate species where the differences are moderate enough 
to be accounted for as due to variation from a single type 
Mr Darwin’s summing up of the evidence as to unity of 
type throughout the races of mankind is as distinctly a 
monogemst argument as those of Blumenbach, Prichard, 
or Quatrefages — 

“Although the existing races of man differ in many respects, as 
m coloui, hair, shape of skull, piopoitions of the body, &c , yet, if 
their whole oigamsation he taken into considoiation, they are found 
to resemble each other closely in a multitude of points Many of 
these points aie of so unimportant, or of so singular a nature, that 
it is extremely improbable that they should have been independ- 
ently acquired by abongmally distinct species or races. The same 
remark holds good with equal or gi eater force with respect to the 
numeious points of mental similarity between the most distinct 
races of man . . . Now, when naturalists observe a close 

agieement in numerous small details of habits, tastes, and disposi- 
tions between two or moie domestic races, or between nearly allied 
natural forms, they use tins fact as an aigumont that all aro de- 
scended from a common piogemtor, who was thus endowed , and, 
consequently, that all should be classed under the same species 
The same argument may be applied with much foice to the laces of 
man.”— (Darwin, Descent of Man, part i ch. 7 ) 

A suggestion by Mr A. R Wallace has great importance Time of 
in the application of the development theory to the origin fixture 
of the various races of man , it is aimed to meet the mam race " t yi Jes ' 
difficulty of the monogemst school, how races which have 
remained comparatively fixed m type during the long 
peuod of history, such as the white man and the Negro, 
should have, m even a far longer peuod, passed by varia- 
tion from a common original Mr Wallace’s view is sub- 
stantially that the remotely ancient representatives of the 
human species, being as yet animals too low m mind to have 
developed those arts of maintenance and social ordinances 
by which man holds his own against influences from climate 
and circumstance, were in their then wild state much more 
plastic khan now to external nature; so that “natural 
selection” and other causes met with but feeble resistance 
m forming the permanent varieties or races of man, whose 
complexion and structure still remain fixed in their de- 
scendants. (See Wallace, Contributions to the Theory of 
Natural Selection, p 319 ) On the whole, it may be 
asserted that the doctrine of the unity of mankind now 
stands on a firmer basis than in previous ages. It would 
be premature to judge how far the problem, of the origin 
of races may be capable of exact solution; but the ex- 
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perience of tlie last few years countenances Mi Darwin’s why man and tlie scleral annuals whose remains occur ia 
prophecy, that before long the dispute between the mono* caves and in gravel should not have lived here at soma 
genists and the polygenists will die a silent and unobserved lemote time” (seePengelly, “ Literature of Kent’s Cavern,’’ in 
death. . Turns Devonshire Association , 1868) Especially certain 

Chronology IV Antiquity of Man — It was until of late years caves and rock-shelteis in the province of Dordogne, in 
deficient commonly held among the educated classes, that man's first central France, were examined by a French and an English 
appearance on earth might be tieated on a historical basis archaeologist, Mons Edouard Lartet and Mr Henry Christy, 
as matter of lecord It is true that the schemes drawn up the remains discovered showing the former prevalence of the 
by chronologists diffeied widely, as was natmally the case, rein-deer in this region, at that time inhabited by savages, 
considering the variety and inconsistency of their docu- whose bone and stone implements indicate a habit of life 
mentary data On the whole, the schems of Aichbishop similar to that of the Esquimaux. Moreover, the co- 
Ushei, who computed that the eaith and man were created existence of man with a fauna now extmet or confined to 
m 4001 b c , was the most popular. (See early editions other districts was brought to yet clearer demonstration, by 
of the Encyclopaedia Bntannica, art “ Creation”) It is the discovery in these caves of certain drawings and carv- 
no longer necessary, however, to discuss these chronologies, mgs of the animals done by the ancient inhabitants them* 
inasmuch as new evidence has so changed the aspect of the selves, such as a group of rem-deer on a piece of lein-deei 
subject, that the quosi-histoncal schemes of the last century horn, and a sketch of a mammoth, showing this elephant’s 
would now hardly be maintained by any competent author- long hail, on a piece of a mammoth’s tusk from La Madeleine 
lty of any school Geology, notwithstanding the nnper- (Lartet and Christy, Reliquiae Aqintamcce , ed by T. R 
fection of its lesnlts, has made it manifest that our earth Jones, London, 1865, &c ) These are among the eaihest 
must have been the seat of vegetable and animal life foi and principal of a senes of discoveries of human relics be- 
au immense period of tune , while the fust appeal ance of longing to what may be termed geological antiquity, with 
man, though comparatively recent, is positively so lemote, which should be mentioned MrBoyd Dawkins’s examination 
that an estimate between twenty and a hundred thousand of the hyaena den of Wokey Hole, Dr Lund’s researches in 
yeais may fauly be taken as a minimum. This geological the caves of Biazil, those in the south of France by the 
claim for a vast antiquity of the human lace is suppoited by Maiqrns de Vibraye and MM Garrigou and Filhol, those 
the similar claims of prehistoric archaeology and the science m Sicily by Dr Falconei, and Mr Bruce Foote’s discovery 
of culture, the evidence of all three departments of mquiiy of lude quaitzde implements in the latente of India 
being intimately connected, and m perfect harmony. Fullei details of the general subject will be found m Sir 

Evidence of During the last half century, the fact has been estab- C Lyell’s Antiquity of Man, 4th ed, London, 1873, Sir 
Prehistoric lished that human hones and objects of human manufac- John Lubbock’s Prehstonc Times , 3d ed , London, 1873 , 

Aichao- ture occur in such geological relation to the lemams of Dr H Falconer’s Ralceontological Memoirs , London, 1868, 

ogy fossil species of elephant, rhinoceros, hyaena, bear, <fcc , as the volumes of Proceedings of the International Congress of 

to lead to the distinct inference that man alieady existed Prehistoric Archeology , and the periodical Math mix pour 
during the ancient penod of these now extinct mammalia VHistoire Piimitive et Naturelle de l’ Homme, edited at first 
The not quite conclusive reseaiches of MM Tournal and by De Mortillet, and since by Trutat and Cartailhac 
Chnstol m limestone caverns of the south of France date This evidence is now generally accepted by geologists as Antiquity 
Cave back to 1828 About the same time Dr Scbmerlmg of carrying back the existence of man into the period of the of Qw^er- 

penod. Lidge was exploring the ossiferous caverns of the valley of post-glacial drift, in what is now called the Quaternary nary an * 

the Meuse, and satisfied himself that the men whose bones period That this indicate an antiquity at least of tens 
he found beneath the stalagmite floors, together with bones of thousands of years may be judged in several W"" , 
cut and flints shaped by human workmanship, had in- very position m which these rude instrurr^ vrae ° una 
habited this Belgian district at the same time with the showed that they belonged to a tim" separate nom 
cave-bear and several other extmet animals whose hones that of histoiy Thus, at St ^^eul flint hatchets occur m 
were imbedded with them (Eeeherches sur les Ossements a gravel-bed immediately '■'denying the chalk, which bed 
fossiles dicouverts dans les Cavernes de la Province de Liege, is covered by some °, sanG aGC * ™ ar ’ fifPpp, a 

Li4ge, 1833-4) This evidence, however, met with little layei of soil, w^ ^shown V of the Gallo-Roman 
acceptance among scientific men. Nor, at first, was moie period to uave ^ eerL ^- ar ^7 a ^ ereG during the last loUU 
credit given to the discovery by M Boucher de Perthes, years ^is distinction between the diift deposits and 
about 1841, of rude flint hatchets in a sand-bed containing th^° e containing relics of historic ages is, as a general iu e 
Drift remains of mammoth and rhinoceros at Menchecourt near evident at a glance Next, the succession of ages to which 
penod Abbeville, which first find was followed by others in th*-** different classes of remains belong is well maikea , he 
same district (see Boucher de Perthes, De l’ Industrie Pi «**■ drift implements belong to the paleolithic or old stone age, 
five, ou les Arts a leur Origvne , 1846, Antiaiates <jdtiques when as yet the implements were extremely rude, and not 
et Antedilmemm, Paris, 1847, &c.), between I860 and ground or polished, above these m deposit and therefore 
I860 competent French and English geo Ww> among them later m fame, come the artistically shaped and poiisned 
Rigollot, Falconer, Piestwich, and EvacA were induced to celts of the neolithic or new stone age, above these, agam, 
examine into the facts, and found evidence irresistible relics of the bronze and early iron ages, with winch historical 
that man existed and used rudre implements of chipped antiquity in Europe begins. Again, the animals of the 
hint during the Quaternary or Drift peuod. Further Quaternary penod, whose bones are found with the rude 
investigations were now^ade, and overlooked results of stone implements, comprise several species of mammalia 
older ones reviewedjfln describing Kent’s Hole, near which have since become extmet, such as the mammoth, 
Torquay. Mr Godmn-Austen had maintained, as early the hairy rhinoceros, and the Insh elk, while others, such 
as 1840 (Procjwo. Soc. London, vol. in. p. 286), that the as the lem-deer and musk-ox, now only inhabit remote 
human bones/and worked flints had been deposited indis- districts. It is generally considered that such a fauna 
criimnatebf together with the remains of fossil elephant, indicates, at any rate dunng part of the Quaternary period, 
rhinoceros, &c.; a minute exploration of this cavern has a severer climate than now prevails in France and England, 
since Keen carried on under the superintendence of Messrs This difference from- the present, conditions seems to 
Viviara, Pengelly, and others, fully justifying Mr Godwin- confirm the View, that the twenty centuries of I renen 
Aufeten’s early remark, that “there is no a priori reason and English history form but a fraction of the tune 
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which has elapsed since the stone implements of prehistoric I m New Guinea and West Afnca. The lematns of these 


tribes weie fiist bulled under beds of giavcl and sand by 
the nveis now represented by the Thames or the Somme 
Still vaster, however, is the idea of antiquity suggested by 
the geogiaplncal conformation of such valleys as those m 
which these rivers flow The drift-beds he on their sides 
often 100 to 200 feet, and even more, above the present flood- 
levels As such highest deposits seem to mark the time 
when the rivers flowed at heights so far above the piesent 
channels, it follows that the drift-beds, and the men whose 
woiks they enclose, must have existed during a great part 
of the time occupied by the rivers in excavating their valleys 
down to their piesent beds Gi anting it as possible that 
the livers by which this enormous operation was peiformed 
were of gi eater volume and proportionately still gi eater 
power in flood-time than the present streams, which seem so 
utterly inadequate to their valleys, and granting also, that 
under different conditions of climate the causing of deMcles 
by ground-ice may have been a poweiful excavating agent, 
nevertheless, with all such allowances the reckoning of 
ages seems vastly out of proportion to historical chronology 
It is not convenient to discuss here Mr Prestwich’s division 
of the drift gravels into high and low level beds, nor Mr 
A Tylor’s argument against this division, nor the latter’s 
theory of a Pluvial period succeeding the Glacial period 
(see Quart Jomn Geol. Soc , vol ssiv. part 2, vol. xxv. 
part 1) The geology of the Quaternary or Post-tertiary 
gravels, on which the geological argument for the high 
antiquity of man mainly rests, has been especially treated 
by Prestwich m the Philos. Trans, 1860, p. 277, and 
1864, p 247; see also J Evans, Ancient StoM Impts ,th 25, 
references to the writings of other geologists will be found 
in the aheady mentioned works of Lyell and Lubbock 
Depth of Beside these arguments, which suggest high antiquity 
deposits of rather than offer means of calculation, certain inferences 
human age (accounts of which aie also given m the last-named woiks) 
have been tentatively made from the depth of mud, earth, 
peat, ifec which has accumulated above relics of human art 
imbedded m ancient times Among these is Mr Homer’s 
argument from the numerous borings made in the alluvium 
of Nile valley to a depth of 60 feet, where down to 
the lowest lev'c-c^ragments of burnt brick and pottery weie 
always found, showing that people advanced enough in the 
arts to bake brick and pouftewy have inhabited the valley 
during the long period requnett \|o r the Nile inundations 
to deposit 60 feet of mud, at a rate not averaging 

more than a few inches in a century Another argument 

is that of Professoi von Morlot, based on a ian^ a y sectlon 
through a conical accumulation of gravel and 
which the torrent of the Timbre has gradually built' c. 
v here it enters the Lake of Geneva near Ydleneuve. Heres* 
three layers of vegetable soil appear, pioved by the objects 
imbedded in them to have been the successive surface-soils 
in two prehistoric periods and m the Itoman period, and 
which now lie 4, 10, and 19 feet underground, on this it 
is computed that if 4 feet of soil were formed in the 1500 
years since the Eoman period, we must go 5000 years 
farther back for the date of the eaihest human inhabi- 
tants Calculations of tins kind, loose as they are, deserve 
attention 

Lake habi- The interval between the Quaternary or Drift period 
fcatroi^ and the period of historical antiquity is to some extent 
budged over by relics of various intermediate civilisations, 
mostly of the lower grades, and in some cases reaching 
back to remote dates The lake dwellings of Switzerland 
are perhaps among the more recent of these. They were 
villages of huts built on piles m the water at some distance 
from the shore, for security from attack—- in fact, fortified 
water settlements of the same nature as those of Lake 
Prasias in the time of Herodotus, and as those still inhabited 


Swiss villages aie found with the stumps of the piles still 
standing, often imbedded in an accumulation of nmd or 
growth of peat which has preserved a kind of illustrative 
museum of the arts and habits of the lake men From 
examination of the sites, it appears that the settlements 
aie of various dates, fiom the neolithic or polished stone 
period, when instruments of metal were still unknown, to 
the time when bronze was mtioduced, and beyond this 
into the later age marked by the use of iron A few of 
the lake villages lasted on till the Eoman dominion, as is 
proved by the presence of Eoman coins and pottery, but 
they were soon afterwards abandoned, so that their veiy 
existence was forgotten, and their rediscovery only dates 
from 1853, when the workmen excavating a bed of mud on 
the shore of the Lake of Zurich found themselves standing 
among the piles of a lake settlement In Germany, Italy, 
and other countnes, similar remams of a long pie-Eoman 
civilisation have been found. (The special works on lake 
habitations are Dr Keller’s Lake Dwellings, translated by 
J E. Lee, London, 1866, and Troyon’s Eahtakons Lacus- 
tres) Indications of man’s antiquity, extending farther 
back into prehistoric times, are furnished by the Danish Shell- 
shell-heaps or “ kjokkenmodding,” which term, meaning heaps, 

“ kitchen refuse heap,” has been Anglicised m “ kitchen 
midden ” (the woid “ midden,” a dung-heap, being still 
current in the north of England) Along the shores of nearly 
all the Danish islands extensive beds or low mounds, like 
raised beaches, maybe seen, consisting chiefly of innumerable 
cast-away shells, intermingled with bones, &c. Such shell- 
heaps are found m all quarters of the globe by the sea-shore, 
and may be sometimes seen in piocess of formation , they 
are simply the accumulations of shells and refuse thrown 
away neai the huts of rude tribes subsisting pnncipally 
on shell-fish The Danish kitchen middens, however, are 
proved to belong to a very ancient time, by the remains of 
the quadrupeds, birds, and fish, which seived as the food 
of these rude hunters and fishers, among these are bones 
of the wild hull, beaver, seal, and great auk, all now 
extinct or lare in this region. Moreover, a striking proof 
of the antiquity of these shell-heaps is, that the shells of 
the common oyster are found of full size, whereas it cannot 
live at present m the biackish waters of the Baltic except 
near its entrance, so that it is inferred that the shores where 
the oyster at that time flourished were open to the salt sea. 

Thus, also, the eatable cockle, mussel, and periwinkle 
abounding m the kitchen middens are of full ocean size, 
wheieas those now living in the adjoining waters are 
dwarfed to a third of their natural size hy the want of 
ss It thus appears that the connection between the 
and the Baltic has notably changed since the tune of 
ham^f rude stone-age people (See the reports hy Forch- 
made^o er , ^ teenstru P> anc ^ Worsaae on the kjokkenmoddmgs, 
other evidefc “ Academy Scmces ) Venous 

such as that ft , 18 adduced “ ** P“ rt of the argument* 
the existence of 2? D ™h peat-mosses which show 
abundant; at a laterV* a ‘““ aw ^ n tle Scotch fir ™ 
oaks, which have again b®° d , tIle , firs wcre J hy 

a succession of changes which' ehnest superseded by beeches, 
of tone Por further reference?™ 1 * a considerable lapse 
reader may consult the already men?, special accounts, the 
on the antiquity of prehistoric man. 0Eed § enera l works 
Lastly, chronicles and documentary rect , 

connection with archaeological relics of the histl ros > ^ken in Historical 
carry hack into distant ages the startmg-p omt ncad P erioo J antl - ui 
history, behind which lies the evidently vast pen 0 / actual 
known by inferences from the relations of language 00 ' on ^ 
the stages of development of civilisation. Thus, ano 
affords some basis for estimating a minimum date for lYPt 
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ancient population The hieroglyphic inscriptions, the 
most ancient written lecoids of the woild, pieserve direct 
memonals of a time which can liaidly he less, and may be 
much more, than 3000 years before the Chnstian era 
With all the doubt which besets the attempt to extract a 
definite chionology from the Egyptian names of kings and 
lists of dynasties (sea Egypt), their salient points fit with 
the histoncal records of othei nations Thus, the great 
Ramesside dynasty, known among Egyptologists as the 
19th dynasty, corresponds with the mention of the build- 
ing of the city of Raamses in Exod l 11, Amenophis 
III , called by the Greeks kfemnon, belongs to the previous 
18th dynasty; while the three pyramid kings, whom 
Herodotus mentions as Cheops, Chephren, and Mykennos, 
and whose actual Egyptian names aie read m the hiero- 
glyphic lists as Chnfu, Chafia, and Menkaura, are set 
down m the 4th dynasty, Lepsius may not be ovei- 
estnnating when he dates this dynasty back as far as 3124 
b c , and canies the more dubious previous dynasties back 
to 3892 b c before reaching what aie known as the mythi- 
cal dynasties, which probably have then bases xathei m 
astiononucal calculations "than m histoiy (Lepsius, Konvjs - 
huh dci alten JSgypter , Berlin, 1858, compute the com- 
putations of Brugsch, Bunsen, Hmcks, Wilkinson, &c ) 

The Greeks of the classic period could discuss the 
Egyptian chronologies with pnests and scnbes who per- 
petuated the languages and records of then eailiest dynas- 
ties , and as the Septuagmt tianslation of the Bible was 
made at Alexandria, it is not impossible that its giving to 
man a considerably greater antiquity than that of the 
Hebiew text may have been due to the influence of the Egyp- 
tian chronology. Even if the lowest admissible calculations 
be taken, this will not invalidate the mam fact, that above 
4000 years ago the Egyptian nation already stood at a high 
level of industrial and social culture The records of seveial 
othei nations show that as early or not much later than this 
they had attained to a national civilisation The Bible, 
whose earliest books are among the eailiest existing 
chronicles, shows an Israelite nation existing in a state of 
patriarchal civilisation previous to the already mentioned 
time of contact with Egypt In ancient Chaldsea, the 
inscribed bricks of Urukh’s temples piobably belong to a 
date beyond 2000 years bo (G Rawlinson, Five Oieat 
Monarchies of the Ancient Eastern Woi Id, London, 1862, 
&c , vol i. ch 8) 

The Chinese dynasties, like those of Egypt, begin with 
an obviously mythical portion, and continue into actual 
history, the difficulty is to draw the line where genuine re- 
cord begins Those who reckon authentic history only from 
the dynasty of Chow, beginning about 1100 bc, during 
which Confucius lived, will at any late hardly deny the 
existence of the earlier dynasty of Shang, previous to which 
the yet earlier dynasty of Hea is recorded, so that, though 
much that is related of these periods may be fabulous, it 
seems certain that there was a Chinese nation and a Chinese 
civilisation reaching back beyond 2000 b o (see Sir John 
Davis, The Chinese, Fauthier, Livres SaciSs de FOnent, 
Shu-King, etc ) 

Time of Till of late it was a commonly received opinion that the 
develop- eaily state of society was one of comparatively high culture, 
culture and an( * ^ose who held this opinion felt no difficulty m assign- 
taaguige, mg the origin of man to a time but little beyond the range 
of historical records and monuments At present, how- 
ever, the view has become paramount that the civilisation 
of the world has been gradually developed from an original 
stone-age culture, such as characterises modern savage 
life To hold this opinion necessitates the adding to the 
4000 or 5000 years to which the ancient civilisations 
of Egypt, Babylon, and China date back, a probably 
much greater length of time, during which the knowledge, ' 
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arts, and institution', of these countries attained to the’r 
remarkably high level The evidence of compaiativo 
philology corrohoiates this judgment Thus, Hebrew and 
Arabic are closely related languages, neither of them the 
ongmal of the other, but both sprung from some parent 
language more ancient than either When, therefore, the 
Hebrew records have earned back to the most ancient 
admissible date the existence of the Hebrew language, this 
date must have been long preceded by that of the extinct 
paient language of the whole Semitic family , while this 
again was no doubt the descendant of languages slowly 
shaping themselves through ages into this peculiar type 
Yet more striking is the evidence of the Aiyan or Indo- 
European family of languages The Hindus, Medes, 

Persians, Greeks, Romans, Germans, Kelts, and Slaves 
make their appeaiance at more or less lemote dates as 
nations separate m language as in history Nevertheless, 
it is now acknowledged that at some far remoter tune, 
before these nations weie divided fiom the parent stock, 
and distributed over Asia and Europe by the Aryan dis- 
persion, a single barbaric people stood as physical and politi- 
cal representative of the nascent Aryan race, speaking a 
now extinct Aryan language, from which, by a senes of 
modifications not to be estimated as possible within many 
thousands of years, there arose languages which have been 
mutually unmtelligible since the dawn of history, and 
between which it was only possible for an age of ad- 
vanced philology to trace the fundamental relationship 

From the combination of these considerations, it will be 
seen that the farthest date to which documentary record 
extends, is now generally regarded by anthropologists as 
but the earliest distinctly visible point of the historic 
penod, beyond which stretches back a vast indefinite 
senes of prehistoric ages 

V. Language — In examining how the science of language Evidence of 
bears on the general problems of anthiopology, it is not P hll ology. 
necessaiy to discuss at length the critical questions which 
anse, the principal of which are considered elsewhere, 

(See Language) Philology is especially appealed to 
by anthropologists as contributing to the following lines 
of argument A primary mental similanty of all branches 
of the human race is evidenced by their common faculty 
of speech, while at the same time secondary diversities 
of race-character and history axe marked by difference 
of grammatical structure and of vocabularies The exist- > 
ence of groups or families of allied languages, each group 
being evidently descended from a single language, affords 
one of the puncipal aids m classifying nations and races. 

The adoption by one language of words originally belong- 
ing to another, proving as it does the fact of intercourse 
between two races, and even to some extent indicating the 
results of such intercourse, affords a valuable clue through 
obscure regions of the histoiy of civilisation. 

Communication by gesture-signs, between persons unable Faculty of 
to converse in vocal language, is an effective system of ex- 
pression common to all mankmd. Thus, the signs used to 
ask a deaf and dumb child about his meals and lessons, or to 
communicate with a savage met in the desert about game 
or enemies, belong to codes of gesture-signals identical m 
principle, and to a great extent independent both of nation- 
ality and education, there is even a natural syntax, or 
order of succession, in such gesture -signs To these 

gestures let there he added the use of the mterjectional 
cries, such as oh 1 ugh I hy! and imitative sounds to 
represent the cat's mew, the click of a tagger, the clap or 
thud of a blow, <fcc The total result of this combination 
of gesture and significant sound will be a general system 
of expression, imperfect but serviceable, and naturally 
intelligible to all mankind without distinction of race. 

Nor is such a system of communication only theoretically 
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conceivable ; it is, and always lias been, in piactical opera- Zulu employs prefixes to distinguish its numbers, as umu-ntu, 
tion between people ignorant of one another’s language, “aman,” aba-ntu, “men ” The Dinka may supply examples 
and as such is largely used mthe intercourse of savage of forming the plural by internal change, tan, “man,” ror, 
tnbes It is true that to some extent these means of utter- “men,” Nor aie the differences of syntax m different tongues 
ance are common to the lower animals, the power of ex- less absolute In non-mflectmg languages one of the most 
pressing emotion by cries and tones extending fai down in vital points is the relative position of two nouns, of which 
the scale of a nim al life, while rudimentary gesture-signs the one stands as substantive, and the other as defining it 
are made by vanous mammals and bncls Still, the lower by an attribute. This may be illustrated by English com 
animals make no approach to the human system of natuial pounds, such as wotk-house and house-woi k Here our lule is 
utteiance by gesture-signs and emotional-imitative sounds, to place the attribute noun first, while, of two neighboui- 
while the practical identity of this human system among mg languages of Asia, the Burmese and the Siamese, 
races physically so unlike as the Englishman and the the one settles this question m our way, the other in 
native of the Australian bush, indicates extreme closeness exactly the opposite The Siamese expression for sailois, 
of mental simil arity throughout the human species ink rm, means “sons of the ship,” just as the Burmese 

Variety of When, however, the Englis hman and the Austialian expression for villagers, rm tha, means “ children of the 
language, speak each in his native tongue, only such wouls as belong village,” but in the fust case the construction is “sons 
to the interactional and imitative classes will be natui ally ship,” wheieas m the second it is “village children” 
intelligible, and as it weie instinctive to both Thus the Again, for reasons not yet fully explained, some languages 
savage, uttering the sound waow 1 as an explanation of sur- place the adjective befoie the substantive, as Chinese pe 
prise and warning, might be answered by the white man ma, “white hoise,” while other languages reverse this 
with the not less evidently significant sh 1 of silence, and construction, as Maori, r aim roa, “tree long” (i e , tall 
the two speakers would be on common giound when the tree) These aie but examples of possible diveigences in 
native indicated by the name hwnn his cudgel, flung linguistic structure, and no prudent ethnologist would 
* ohrring through the air at a flock of birds, or when the asseit that iacial peculiarities have nothing to do with 
native descnbed as a jakkal-yallal the bird called by the such vanous tendencies At the same time, there is no 
foreigner a codatoo With these, and other veiy limited proof but that they may have lesulted fiom historical cir* 
classes of natural woids, however, resemblance m vocabulary cumstances woie oi less independently of race Our own 
practically ceases The Austialian and English languages Aiyan family of uations and languages affords what must 
each consist mainly of a seiies of words having no apparent always be piominent evidence m this argument It is 
connection with the idea3 they signify, and differing acknowledged that Sanskrit, Russian, Gieek, Latin, Welsh, 
utterly , of course, accidental coincidences and borrowed English, &c , are, philologically speaking, dialects of a single 
words must be excluded from such compansons It would Aiyan speech, which no doubt at some ancient period was 
be easy to enumerate other languages of the woild, such as spoken by a single tube or nation Yet the languages 
Basque, Turkish, Hebrew, Malay, Mexican, all devoid of spuuig fiom this original Aiyan tongue, by various courses 
traceable resemblance to Australian and English, and to one of development and accretion, are mutually unintelligible 
another Theie is, moieover, extreme difference m the If a Greek sentence be taken at random, such as this, “Ov 
grammatical structure both of words and sentences m van- xprj vawv)>LQv euSeiv fiovkq^apov avBpa” and it be tianslated 
ous languages The question then anses, how far the even too verbally into English, “ A counsel-bearing man 
employment of different vocabularies, and that to a great ought not to sleep all night,” the traces of linguistic con* 
extent on diffeient grammatical principles, is compatible with nection between the Greek and English woids ( phoros , 
similarity of the speakers’ minds, or how fai does diveisity beat , mx, night) aie haidly perceptible except to plulo- 
of speech indicate diversity of mental natui el The obvious logists Even the essential charactei of the two languages 
answer is, that the power of using words as signs to express is seen to be diffeient, for the construction of the Gieek 
thoughts with winch their sound does not directly connect sentence depends mainly on the inflexions of the w r oids, 
them, in fact as arbitraiy symbols, is the highest grade of while in English such inflexions are almost discaided, and 
the special human faculty m language, the presence of then effect is produced by the syntax and the auxiliary 
which binds together all races of mankind m substantial pai tides. Moieover, as to some most important points of 
mental unity The measure of this unity is, that any syntax, Aryan languages differ widely from one another , 
child of any race can be brought up to speak the language thus, to use a familiar instance, French and English take 
of any other race. _ contradictory lines as to the relative position of the adjec- 

Difleroncc ascelt ain the causes to which languages owe their tive and substantive, as also of the object-pronoun and 

of vocat'u- uuhkeness in material and structure, how far to essential veib, — “ c’qst uu cheval blanc, je le vois,” “it ,is a white 
fury and differences of mental type among the races of mankind, hoise, I see him.” So Hindustani and English, though 
gnmmati anc l how far to minor causes of variation, which may be both Aryan tongues, reverse the positions of the verb and 
toe! rUC " ca ^ ed secondal 7> 13 a Problem of extreme difficulty, towards object, as i( ghot a lao ” (“ horse bring ”), “ bring the 

the precise solution of which little has yet been done One horse Thus on the whole, the endless variety in vocabu- 
of the most remaikable of linguistic differences is the ten- lary and stiuctuie among the languages of the world 
dency of some languages to isolate their words, and of affords important evidence as to the mental diversities of 
others to form elaborate inflexions. The extiemes may be the nations speakmg those languages But the unity of 
seen, on the one hand, in an ordinary Chinese sentence of the faculty of speech m man stands as the pmnary fact, 
isolated monosyUables, such as “ yu tsze nien dim tsin , , while the character of the grammar and dictionary belong- 
tung chi,” &c , ie , “in this year autumn ended, winter mg to any one nation xepresents only a secondaiy fact, such 
begun, ’ ike, , and, on the other hand, in one of the mon- as might be fairly set down as resulting from their, paiti- 
strous _ polysyllables into which the Greenlanders will cular stage and circumstances of linguistic development. , 
agglutinate a whole pmase, im lertorniarpatdlasarq6t pa, The principles of the development of a family of lan-’ 

t.e , “ he will probably try too much to get it done soon.” guages from a single parent tongue are laid down elsewhere. 
Among languages which form grammatical combinations (See Language.) It has here to be noticed that the 
or inflexions, the modes of so doing are as various as evidence on which such linguistic groups may be treated 
possible Thus, m Africa the Hottentot noun forms its as allied by descent is of various degrees of fulness aud 
plural by a suffix, as 1dm, man, Bom. “men-” while the strength. The most perfect available case is that of the 
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Romance languages, compiismg Italian, Spanish, French, 
&c , inasmuch as not only does the classic Latin remain 
substantially the representative of their common original, 
but the veiv stages of their development fiorn it are pre- 
served in documents of successive ages Thus, m compar- 
ing the vocabularies of Italian and French, it is, in the 
fiist place, seen that they to a great extent correspond, — 
this conespondence extending to words which one lan- 
guage is least likely to borzow from another, viz , pronouns, 
the lower numerals, and names of the most universal and 
familiar objects It is only, however, by etymological 
analysis that their depth of correspondence conies fully 
into view, it being seen that the ultimate elements or roots 
are largely common to the two languages, as are also the 
grammatical affixes by which words are formed from these 
roots, while general similarity of linguistic structure per- 
vades both tongues. Such intimate coirespondence could 
only result fiom derivation from a common parent lan- 
guage, which m this case exists m Latin. In other groups 
of languages the existence of the common paient may be 
inferred fiom correspondence of this highest older Thus 
there must have existed, at some period, what may be called 
the parent Slavonic, whence descend the Russian, Polish, 
Bohemian, &c ; and the paient Keltic, whence descend 
Welsh, Gaelic, Breton, &c , while behind the vauous 
blanches of the whole Aryan family aie dimly to be dis- 
cerned the outlines of a piimitive Aryan speech In like 
manner, a comparison of the Arabic, Hebrew, Synac, &c , 
shows that these must be all derived from a piimitive 
Semitic speech, containing many of the simple root forms, 
which still exist m its modern descendants, and being 
already characterised by the principle of internal inflexion. 
Beyond the limits of these two, the most important lin- 
guistic families, various otheis have been satisfactoiily made 
out, though hardly with the same completeness of proof. 
In the Turanian or Tatar family are included the Turkish, 
Mongol, Hungarian, Finnish, Ostyak, &c , the Diavidian 
family takes m the Tamil, Telugu, and vauous other South 
Indian dialects ; the Polynesian family comprises the lan- 
guages of the higher race of the South Sea Islands , the 
Negro-Kafir family consists of the prefixing languages 
spoken by most African tribes from the equatorial regions 
southward; the Guarani family m South America, the 
Algonquin and Athapascan families m North America, 
and the Australian family, each includes a number of 
tribes ranging over a vast extent of territory, and so on 
As to smaller divisions, it is common for languages to 
occur m groups of seveial connected dialects, though not 
forming pait of one of the wider linguistic families , thus 
the Aztec and Nicaraguan are closely related dialects, as are 
the Quichua and Aymara, while what philologists describe 
as isolated languages, as the Basque appears to be, are 
rather isolated groups of dialects, with no known analogues 
beyond a limited district 

If tbe present state of the philological classification of 
mankind be compared with that of half a century ago, it 
will be seen that much progress has been made in referring 
groups of languages each to a common ancestral tongue. 
At the same time, greater cogency of proof is now de- 
manded m such classification. The method of comparing 
a short vocabulary of twenty words or so in two languages 
is now abandoned, for where an extensive connection really 
exists, this is much better proved by a systematic com- 
parison, while a few imperfect resemblances in the two 
lists might be due to accident, or the adoption of words. 
Nothing short of a similarity m the roots or elements of 
two languages, as well as in their grammatical structure, 
too strong to be explained by any independent causes, is 
now admitted as valid proof of common descent. This 
limitation, however, by no means amounts to a denial of 


the possibility of such descent. Thus it is often argued, 
on the strength of some similarities between Hebrew and 
Indo-European roots, that the two so distinct Semitic and 
Aryan families of language are themselves sprung from 
some yet more remotely ancient tongue Thus also it has 
been attempted to connect the Malay and Tatar groups ot 
languages Eithei or both of these opinions may be true , 
but the geneial veidict of philologists is, that they are not 
satisfactoiily made out, and therefore cannot be recognised. 

Under the present standard of evidence m computing Pr.nntive 
languages and tracing allied groups to a common origin, language 
the ciude speculations as to a single primeval language of 
mankind, which formerly occupied so much attention, are 
acknowledged to be worthless Inci eased knowledge and 
accuracy of method have as yet only left the way open 
to the most widely divergent suppositions Foi all that 
known dialects prove to the contrary, on the othei hand, 
there may have been, one primitive language, from w hich 
the descendant languages have varied so widely, that 
neither their words nor their formation now indicate their 
unity m long past ages, while, on the other hand, the 
piimitive tongues of mankind may have been numerous, 
and the extreme unlikeness of such languages as Basque, 

Chinese, Peruvian, Hottentot, and Sanskrit, may arise from 
absolute independence of origin. 

The language spoken by any tube or nation is not of Language 
itself absolute evidence as to its race-affinities This is an< l race 
dearly shown m extreme cases Thus the Jews m Europe 
have almost lost the use of Hebrew, but speak as their 
vernacular the language of their adopted nation, whatever 
it maybe, even the Jewish-German dialect, though con- 
sisting so largely of Hebrew words, is plulologically German, 
as any sentence shows • “ Ich hah noch hojom lo geachelt 
“ I have not yet eaten to-day M The mixture of the Israel- 
ites in Europe by marnage with other nations is probably 
much greater than is acknowledged by them , yet, on the 
whole, the race has been pieserved with extiaordmary 
strictness, as its physical characteristics sufficiently show 
Language thus here fails conspicuously as a test of race, 
and even of national history. Not much less conclusive is 
the case of the predominantly Negro populations of the 
West India Islands, who, nevertheless, speak as their native 
tongues dialects of English or French, m which the number 
of intermingled native African words is very scanty : “ Bern 
hitti netti na ini watra bikasi dem de fisiman,” “ They cast 
a net into the water, because they were fishermen ” 
(Surinam Negro-Eng ) “ Bef pas ca jamam lasse peter 
ednes li, ” “ Le bosuf n’est jamais las de porter ses comes ” 
(Haytian Negro-Fr ) If it be objected that the linguistic 
conditions of these two laces are more artificial than has 
been usual in the history of the world, less extieme cases 
may be seen in countnes where the ordinary results of 
conquest-colonisation have taken' place. The Mestizos, 
who form so large a fraction of the population of modern 
Mexico, numbering several millions, afford a convenient 
test m this respect, inasmuch as their intermediate com- 
i plexion separates them from both their ancestral races, the 
(Spaniard, and tbe chocolate- brown indigenous Aztec, or 
( other Mexican. The mother-tongue of this mixed race is 
Spanish, with an infusion of Mexican words ; and a large 
proportion cannot speak any native dialect. In most or 
all nations of mankind, crossing or intermarriage of races 
has thus taken place between the conquering invader and 
the conquered native, so that the .language spoken by the 
nation may represent the results of conquest as much or 
more than of ancestry. The supersession of the Keltic 
Cornish by English, and of the Slavonic Old-Prussian by 
German, are but examples of a process which has for un- 
told ages been supplanting native dialects.; whose very 
names have mostly disappeared. On the other hand, tha 
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language of the waihke invadei 01 peaceful immigrant 
may yield, m a few geneiations, to the tongue of the mass of 
the population, as the Noithman’s was replaced by Fiench, 
and modern German gives way to English m the United 
States Judging, then, by the extupation and adoption of 
languages within the range of histoiy, it is obvious that 
to classify mankind into laces, Aryan, Semitic, Tuiaman, 
Polynesian, K.afu, &c, on the mere evidence of language, 
is an intrinsically unsound method. From the earliest 
times m which nations have been classified by languages, 
its unrestricted use has vitiated sound ethnology 
Nevertheless, under propei restrictions, speech affords 
information as to the affinities of races only second in 
value to that deuved from physical characteristics As a 
rule, language at least proves some propoition of ancestry 
It could hardly happen that one people should come into 
so close a relation to another as to supplant its language, 
vrithout strong intermixture of lace m the next genera- 
tion. This is true in the extreme case of the West Indian 
coloured population, among whom the majority aie now 
crossed with European blood, so that in each succeeding 
generation the proportion of absolutely puie Negro f amili es 
becomes less Still more fully is it true of coloured races m 
Mexico or Brazil, whose Spanish or Portuguese language 
lepresents at least a large European element of ancestry. 
Thus in India many millions of people, whose blood is 
predominantly that of the darker indigenous lace, never- 
theless speak dialects of the languages of the fairer Aiyans, 
but then they are for the most part distinctly mixed races 
of partly Aiyan ancestry With these facts before ns, it 
is not difficult to determine the principles on which the 
ethnologist may use language as partial evidence of race 
In the fust place, it strengthens the evidence of bodily 
characters Thus m South Africa the Zulu seems by 
colour, fcatiucs, shape of skull, &c , to he, if not an abso- 
lute Negio, of a mixed and modified Negro type This 
view of his origin is strengthened by the fact that the 
Zulu language belongs to the peculiar piefixing family 
which extends so widely among the Negio nations farther 
north. So the Hottentot language, m its evident connec- 
tion with that of the Bushmen, adds its weight to the 
physical argument, that these two are descendants more or 
less mixed and varied from a single race, small, yellow, 
crisp-haired, and speaking an inflectional monosyllabic 
language, aiticulated with clicks In the second place, 
language may prove race-connection wheie bodily character- 
istics, though they do not contradict, do not suffice Thus, 
comparing the dark Andalusian with the fair Swede, we 
ask the question, whether theie is distinguishable common 
parentage between these two varieties of the white man t 
The anatomist might hesitate here Nor, indeed, is the 
physical pioblem neaily solved, but at least a partial 
solution is involved in the philologist’s proof that the two 
peoples speak languages mheuted at some remote period 
from a common Aiyan tongue, and must therefore have 
had a common element m their ancestry of at least suffi- 
cient strength to cany language with it Thus each 
linguistic family affords at least partial evidence of race, 
proving, foi instance, the existence of a common ancestry of 
the Inshman and the Russian, of the Jew and the Maltese, 
of the Tahitian and the Malagasy, though m such pairs of 
races the actual amount of common ancestry may be less 
than that of the different race-elements with which it has 
, combined 

Language As regards political nationality and the history of civili- 
eultore sation ’ the eviclence of speech is of still greater weight 
In many cases of the mixture of nations the language of 
the dominant civilisation prevails, as where T a fm dialects 
superseded the native tongues m Western Europe, and 
Germanic languages encroached on Turanian in Finland, 


on Slavonic m Russia, and on Keltic in the Scotch High- 
lands In other cases, where one nation has received 
elements of civilisation fiom another, language is apt to 
keep record of the process by adopting foreign words and 
ideas together. Thus the language of the barbarian Turks 
has absoibed masses of Arabic, which itself had m like 
manner absorbed Persian, when Persia was the fountain- 
head of early Moslem culture In the same manner 
Dravidian languages of South India have been satuiated 
with words and phrases from Sanskrit and its related 
dialects, so that a page of Tamil hterature is of itself the 
proof of a non-Aryan race having received from an Aryan 
race a whole system of religion, philosophy, and social 
order The most extreme cases of such verbal indication 
of foreign influence are to be found m languages of low 
races of America and the Pacific, which have adopted 
from Euiopean languages not only terms for imported arts 
and ideas, hut names of such numerals as 6 and 7, pre- 
viously expressed by more clumsy native combinations 
Thus the language of any people, though less effective 
than was once believed as a means of determining its place 
m the classified order of mankind, does, to some extent, 
indicate its physical, and, to a still gi eater extent, its in- 
tellectual ancestiy 

"VI Development of Civilisation — The conditions of man Stages o 
at the lowest and highest known levels of culture are civihsati 
separated by a vast interval, but this interval is so nearly 
filled by known intermediate stages, that the line of con- 
tinuity between the lowest savagery and the highest 
civilisation is unbroken at any critical point The Austra- 
lians and foiest Indians of Brazil maybe taken as the 
lowest modem savages whose thought and life have been 
investigated with any thoroughness, while other less 
accurately-studied tribes are in some respects inferior even 
to these An examination of the details of savage life 
shows not only that there is an immeasurable difference 
between the rudest man and the highest lower animal, 
but also that the least cultured savages have themselves 
advanced far beyond the lowest intellectual and moral 
state at which human tribes can be conceived as capable of 
existing, when placed under favourable cucumstances of 
warm climate, abundant food, and security from too severe 
destiuctive mfluences. In fact, the Australian oi Biazilian 
savage has aheady attained to rudimentary stages in many 
of the chaiactenstic functions of civilised life His lan- 
guage, expressing thoughts by conventional aiticulate 
sounds, is the same m essential principle as the most 
cultivated philosophic dialect, only less exact and copious 
His weapons, tools, and other appliances, such as the 
hammer, hatchet, spear, knife, awl, thread, net, canoe, &c , 
are the evident rudunentary analogues of what still lemams 
m use among Europeans. His structures, such as the hut, 
fence, stockade, earthwoik, &c , may be poor and clumsy, 
but they are of the same natuie as our own. In the simple 
arts of broiling and roasting meat, the use of hides and 
furs for covering, the plaiting of mats and baskets, the 
devices of hunting, trapping, and fishing, the pleasure 
taken m personal ornament, the touches of artistic decora- 
tion on objects of daily use, the savage differs m degree 
but not in kind from the civilised man The domestic 
and social affections, the kindly care of the young and the 
old, some acknowledgment of marital and paiental obliga- 
tion, the duty of mutual defence in the tribe, the authonty 
of the elders, and general respect to traditional custom as 
the regulator of life and duty, are more or less well marked 
m every savage tribe winch is not disorganised and falling 
to pieces Lastly, there is usually to be discerned amongst 
such lower zaces a belief m unseen powers pervading the 
universe, this belief shaping itself into an animistic or 
spiritualistic theology, mostly resulting m some kind of 



Pe\ek>D- 

nieut 

theory. 


ANTHROPOLOGY 


worship If, again, high savage or low barbanc types be 
selected, as among the North American Indians, Polyne- 
sians, and Kafus of South Africa, the same elements of cul- 
ture appear, but at a more advanced stage, namely, a more 
full and accurate language, more knowledge of the laws of 
nature, more seiviceable implements, more perfect industrial 
processes, more definite and fixed social order and frame of 
government, more systematic and philosophic schemes of 
1 ehgion, and a more elaboi ate and ceremonial worship At 
intervals new arts and ideas appear, such as agriculture 
and pasturage, the manufacture of pottery, the use of 
metal implements, and the device of record and communi- 
cation by picture- writing. Along such stages of lmpiove- 
ment and invention the bridge is fairly made between 
savage and barbanc culture , and this once attained to, 
the remainder of the series of stages of civilisation hes 
within the lange of common knowledge. 

The teaching of history, during the three to four thousand 
years of which contemporary chronicles have been pre- 
served, is that civilisation is gradually developed in the 
course of ages by enlargement and increased precision of 
knowledge, invention and improvement of arts, and the 
progiession of social and political habits and institutions 
towards general well-being The conditions of such races 
as the older Jews, Gieeks, and Germans, are known to us 
by ancient chronicles, and by poetry and myth even more 
valuable than chronicle in the details they unconsciously 
pieserve of the state of society at the time whence they 
have been handed down Starting from the recorded con- 
dition of such barbaric nations, and following the general 
course of culture into the modern world, all the great 
processes of mental and social development may be seen at 
work Falling back or decay also takes place, but only to 
a limited extent destroys the results of growth in culture 
It is thus matter of actual recoid, that the ancestors of 
civilised nations were barbanc tribes, and the inference 
seems reasonable that the same process of development 
had gone on during previous ages outside the domain of 
duect history, so that barbanc culture itself arose out of 
an earlier and ruder condition of pnmitive culture, more 
or less corresponding with the state of modem savage 
tribes The failure of direct record of this passage from 
savagely upward to barbarism was to be expected from the 
circumstances of the case. No people civilised enough to 
pieseive history could have watched the age-long process 
of a savage tribe developing its culture, indeed, expenence 
shows that independent progress could hardly have taken 
place among an uncivilised m contact with a civilised race 
Nor could a baibanc nation, though it had really and 
independently nsen from savageiy within some few thou- 
sand years, give any vahd account of this gradual advance- 
ment, for the veiy reason of its having taken place while 
the nation was yet in, or but little removed from, the 
savage state, one part of the very definition of which is 
that it has no trustworthy means of preserving the history 
of events even for a single century, much less for the long 
period required for so vast a development. This view of 
the low origin and progressive development of civilisation 
was already held m ancient times, as m the well-known 
speculations of the Epicurean school on the condition of 
the earliest men, who roved like wild animals, seeking 
their food from the uncultured earth, till arts and social 
laws arose among them (Lucret , De Rerum Nat , v. 923 , 
Horat, Sat., i 3), or where the like idea has taken in 
China the form of ancient legend, recording the time when 
fclieir nation was taught to use skins for clothing, to make 
fire, and to dwell m houses (Pauthier, Livres Sacrk de 
V Orient, p 26) In opposition to such views of primeval 
rudeness, traditions of a pristine state of human excellence 
have long been cherished, such as the “golden age” 
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(Hesiod , Op et Dies, 108). Till of late unde acceptance 
has been given to arguments, partly based on theological 
and partly on anthiopological giounds, as to man’s incapa- 
bility of rising from a savage state, and the consequent 
necessity of a supernatural bestowal of cultuie on the first 
men, fiom whose high level savages are supposed by advo- 
cates of this theory to have degenerated. The anthropo- 
logical evidence adduced in support of this doctrine is, 
however, too weak for citation, and even obviously erro- 
neous arguments have been relied on (see, for example, 
Archbishop Whately, Essay on the Origin of Civilisation, 
and remarks on its evidence in Tylor, Early Hist of Man , 
p. 163) It has been especially the evidence of pre- 
historic archaeology which, within the last few years, has 
given to the natural development-theory of civilisation a 
predominance hardly disputed on anthropological grounds. 

The stone implements, which form the staple proof of man’s 
existence at the penod of the nver-dnft, are of extreme 
rudeness as compared even with ordinary savage types, so 
that it is obvious that the most ancient known tribes were, 
as to the industrial arts, at a low savage level The 
remains in the caverns justify this opinion, especially 
where in central France more precision is given to the 
idea of prehistoric life by the discovery of bone weapons 
for hunting and fishing, which suggest a rude condition 
resembling that of the Esquimaux (see the preceding 
section IY , Antiquity of Man). The finding of ancient 
stone implements buried in the ground in almost every 
habitable district of the world, including the seats of the 
gieat ancient civilisations, such as Egypt, Assyna, India, 

China, Greece, &c, may be adduced to show that the 
inhabitants of these regions had at some time belonged to 
the stone age. This argument goes far to prove that the 
ancestors of all nations, high and low, were once m that 
uncultured condition as to knowledge, arts, and manners 
generally, which within our expenence accompanies the 
use of stone implements and the want of metals No 
vahd lefutation of this reasoning has been offered, and it 
is coiroborated by arguments to be drawn from study 
of the facts of civilisation, of which some will be here 
mentioned for them hearing on the theoiy of development, 

History shows how development of the arts takes place Historic 
by efforts of skill and insight, as where Phidias rose above develop- 
the clumsier sculptors of the time before him, or where the 
earliest gnomon— a mere staff set up m older to have its LU m 
shadow measured — passed into the graduated sun-dial, 
or adaptations of old contrivances produce new results, as 
when the ancient Pan’s pipes, blown by a bellows, became 
the organ, when the earlier block-printing led up to the 
use of movable types, and when the magnetic-needle was 
taken out of the mariner’s compass to find a new office on 
the telegraph-dial; or lastly, more absolutely original 
inventions arise, the triumphs of the scientific imagina- 
tion, such as the pendulum and the steam-engine In the 
evolution of science the new knowledge ever starts from 
the old, whether its results be to improve, to shift, or to 
supersede it. The history of astronomy extends far enough 
back to show its barbaric stages, when the earth was 
regarded as a flat surface, over-aiched by a solid dome or 
fiimament, and when not only was the sun considered to 
move round the earth, but its motions, as well as the 
moon’s, were referred to the guidance and even the 
impulse of personal deities Beginning with this first 
stage of the science, there hes before ns the whole record 
of the exacter observation and closer reasoning which have 
giadually replaced these childlike savage conceptions by 
the most perfect of physical theories Thus, again, the 
history of medicine shows improvement after improvement 
on the rude surgical appliances and the meagre list of 
efficient drugs which the barbanc leech had at lus disposal. 

II. — tfi 
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while its theory has changed even more absolutely than 
its practice , for medical history begins with the ancient 
world holding fast to the savage doctrine that madness, 
epilepsy, fevei, and other diseases, are caused by demons 
possessing the patient — a belief which is still that of half 
the human race, but which it has been the slow but success- 
ful task of scientific pathology to supeisede m the civilised 
world In like manner, the history of judicial and admini- 
strative institutions may be appealed to for illustrations of 
the modes in which old social formations aie reshaped to 
meet new requirements, new regulations are made, and 
new officers aie constituted to perform the more complex 
duties of modern society, while fiom time to tune institu- 
tions of past ages, which have lost then original purpose, 
and become obsolete or hui tful, are swept away 
That processes of development similar to these had 
already been effective to raise culture from the savage to 
tho barbaric level, two consideiations especially tend to 
prove Fust, there aie numerous points m the culture 
even of mde races which aie not explicable otherwise than 
on the theory of development Thus, though difficult or 
supeifluous arts may easily he lost, it is haid to imagine 
the abandonment of contrivances of piactical daily utility, 
wlieie little skill is requued, and materials are easily 
accessible. Had the Austiakans or New Zealanders, for 
instance, ever possessed the potter’s art, they could hardly 
have forgotten it The inference that these tubes repre- 
sent the stage of culture before the invention of pottery is 
confhmed by the absence of biuied fiagments of pottery 
m the districts they inhabit (Lubbock, m Report of Bntish 
Association, Dundee, 1867, p 121). The same races who 
were found making thread by the laborious piocess of 
twisting with the hand, would hardly have disused, if they 
bad ever possessed it, so simple a laboui- saving device as 
the spindle, winch consists merely of a small stick weighted 
at one end , the spindle may, accordingly, be legarded as an 
instiument mvented somewheie between the lowest and 
highest savage levels (Tylor, Rally Hist of Mankind, p 
193), Again, many devices of civilisation bear unmis- 
takable marks of derivation from a lower sornce, thus 
the ancient Egyptian and Assyrian harps, which differ 
from ours m having no fiont pillar, appear certainly to 
owe this remarkable defect to having giown up through 
intermediate forms fiom the simple strung how, the still 
used type of the most primitive stunged instrument 
(Engel, Music of the most Ancient Nations, pp 17, 30). In 
this way the history oE numeral woids furnishes actual 
proof of that independent intellectual progress among 
savage tribes winch some writers have rashly denied 
Such woids as hand, hands, foot, man, (fee., aie used as 
numerals signifying 5, 10, 15, 20, (fee, among many 
savage and barbaric peoples, thus Polynesian lima, ie., 
“ hand,” means 5 , Zulu, tatisitupa, i e , “ taking the 
thumb,” means 6j Greenlandish, a? fmanel-pingasut, ie, 
“ on the other foot three," means 18, Tamanac, tevm xtoto, 
ie, “one man,” means 20, <fcc, <fcc The existence of 
such expressions demonstrates that the people who use 
them had originally no spoken names for these num- 
bers, but once merely counted them by gestuie on their 
fingers and toes in low savage fashion, till they obtained 
higher numerals by the inventive process of describing m 
woids these counting-gestures (Tylor, m Journal Royal 
Inst , March 15, 1867 ; Primitive Culture, chap vii.) 
Second, the process of “survival m cultuie" has caused 
the preservation in each stage of society of phenomena 
belonging to an earlier period, but kept up by foice of 
custom into the later, thus supplying evidence of the 
modern condition being derived from the ancient. Thus 
the mitre over an English bishop’s coat- of- arms is a 
survival which indicates him as the successor of bishops 


who actually wore mitres, while armorial bearings them- 
selves, and the whole craft of heraldry, are survivals bearing 
record of a state of warfare and social order whence our 
present state was by vast modification evolved. Evidence 
of this class, proving the derivation of modern civilisation, 
not only fiom ancient barbarism, but beyond this, from 
primeval savagery, is immensely plentiful, especially m 
rites and ceremonies, where the suivival of ancient habits 
is peculiarly favoured. Thus the modem Hindu, though 
using civilised means for lighting bis household fire, 
retains the savage “fire-drill” for obtaining fire by friction 
of wood when what he considers pure or saciecl fue bus to 
be produced for sacrificial purposes , while in Eui ope into 
modern times the same pimutive process has been kept up 
m producing the sacied and magical “necd-fhe,” winch 
was lighted to deliver cattle from a mini am Again, the 
funeral offerings of food, clothing, weapons, etc, to the 
dead are absolutely intelligible and purposeful among 
savage races, who believe that the souls of the departed 
are ethereal beings, capable of consuming food, and of 
lecemng and using the souls or phantoms of any objects 
sacuficed for their use. The primitive philosophy to 
which these conceptions belong has to a gieat degree been 
discredited by modern science, yet the clear survivals of 
such ancient and savage rites may still be seen in Europe, 
where the Bretons leave the remains of the All Souls' 
supper on the table for the ghosts of the dead kinsfolk to 
paitake of, and Russian peasants set out cakes foi the 
ancestral manes on the ledge which suppoits the holy 
pictures, and make dough ladders to assist tho ghosts of 
the dead to ascend out of their graves and stait on their 
journey for the futuie world , while othci provision for the 
same spiritual journey is made when the com is still put 
m the hand of the corpse at an lush wake In like 
manner magic still exists in the civilised world as a 
survival from the savage and baibaric times to which it 
onginally belongs, and m which is found tho natural 
source and pioper home of utteily savage piactices still 
earned on by ignorant peasants m oui own coimtiy, such 
as taking omens from the cues of animals, or bewitching 
an enemy by sticking full of pins and hanging up to 
shnvel m the smoke an image oi other object, that similar 
destruction may fall on the hated poison icpiesented by 
the symbol (Tylor, Pumitiue Culture , chap l , in , iv , xi , 
xn ; Parly Hist of Man, chap vi ) 

To conclude, the comparative science of civilisation thus Goner d 
not only geneialises the data of history, but supplements bmsof tie 
its information by laying down tho lines of development v< 
along which the low r est prehistonc cultuie has gradually 
risen to the highest modem level Among the most clearly 
marked of these lines is that which follows the succession 
of the stone, bronze, and iron ages The stone age 
repiesents the early condition of mankind in general, and 
has remained m savage distnets up to modem tunes, while 
the introduction of metals need not at once supersede tho 
use of the old stone hatchets and airows, which have often 
long continued m dwindling suivival by the side of the new 
bronze and even iron ones. The hi on/e age had its most 
important place among ancient nations of Asia and Em ope, 
and among them was only succeeded after many centuries 
by the iron age, while m other districts, such as Poly ncsia 
and Central and South Africa, and America (except Mexico 
and Peru), the native tribes vveie moved diiectly fiom tho 
stone to the iron age without passing through the bronze 
age at all. Although the three div isit ms of sav age, 1 >ai baric, 
and civilised man do not correspond at all perfectly with tho 
stone, bionze, and iron ages, the classification of civilisation 
thus introduced by Nilsson and Thomsen has proved a guide 
of extraordinary value m arranging in their proper order 
of cultuie the nations of the Old World. Another great 
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line of pi ogress lias been followed by tribes passing fiom 
the primitive state of the wild hunter, fisher, and fruit- 
gatherer to that of the settled tiller of the soil, for to this 
change of habit may be plainly m great part traced the 
expansion of industrial arts and the creation of higher 
social and political institutions These, again, have fol- 
lowed their proper lines along the course of time Among 
such are the immense legal development by which the 
primitive law of personal vengeance passed gradually away, 
leaving but a few surviving relics m the modern civilised 
world, and being replaced by the higher doctrine that 
crime is an offence against society, to be repressed for the 
public good Another vast social change has been that 
from the patriarchal condition, m which the unit is the 
family under the despotic rule of its head, to the systems 
in which individuals make up a society whose government 
is centralised m a chief or king., In the growth of 
systematic civilisation, the art of writing has had an influ- 
ence so intense, that of all tests to distinguish the barbaric 
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from the civilised state, none is so generally effective as this, 
whether they have but the failing link with the past which 
mere memory furnishes, or can have recourse to written 
records of past history and written constitutions of present 
order. Lastly, still following the mam lines of human 
culture, the primitive germs of religious institutions have 
to be traced m the childish faith and rude rites of savage 
life, and thence followed m their expansion into the vast 
systems administered by patriarchs and priests, henceforth 
taking under their charge the precepts of nv rality, and 
enforcing them under divine sanction, while also exercising 
m political life an authority beside or above the civil law. 
These illustrations may suffice to make it clear that 
although the science of culture is still but rudimentary 
and imperfect, it indicates the one sound and indispensable 
method for the study of human arts and institutions, that 
of placing each at its proper stage m a line of evolution, 
and explaining it by the action of new conditions upon the 
previous stage whence it was derived. (e. b. t.) 


ANTHROPOMORPHISM is a term used in theological 
writings to denote the figure by which words expressing 
human organs and activities are applied to the divine 
Being] m short, it is the conception and representation 
of God as possessed of corporeal and human propeities 
Originally and literally the word implied only the asci do- 
ing to God a physical form resembling the human body, 
and consequently included under it all forms of expression 
which attribute to Hun the exercise of physical organs 
and senses But its meaning was soon extended so as to 
comprehend all representations of God which require Him 
either to be m himself corporeally extended, or to possess 
a corporeal body as the necessary condition of His activity 
In this wider sense all theories were designated anthro- 
pomorphic, which identified God with light or the physical 
universe, or which placed alongside of Hun a primeval, 
uncreated matter 

Primitive ideas of God are necessarily framed by man 
from the analogy of his own nature. He is, however, 
able to represent God to himself under the analogy of his 
mental or spiritual, as well as under that of his material 
nature This more refined form was called anthropo- 
pathism, and is that mode of contemplating the divine 
attributes founded on the analogy of God to the human 
spirit All forms of expression which ascribe to God 
passions, intelligence, or volition, rest ultimately upon this 
supposed analogy. In modem theology and philosophy, it 
is this mode of thought that usually receives the name of 
anthropomoi phism. 

Anthropomorphism is inseparable from early religion 
The first dim intuition of God as the ruler of the universe, 
on whom we depend, cannot at an early time be seized 
in all its purity by reason Sense and imagination are 
developed before leason, and in semi-barbarous intelli- 
gences completely overbalance it The object of their 
faith is not God himself, but God as manifested m nature 
and history. It is only thiough ideas derived from sensible 
objects and elevated by the imagination that man can 
clothe his primitive thqught of God with attributes that 
enable him to realise it, to bring it home to himself. He 
must represent God as m all respects like himself, superior 
only in power. The very words by which alone he can 
give expression to the first workings of his consciousness 
of God carry with them a sensible meaning, and hence 
react powerfully on the development of his belief. They 
impel ceptibly fix attention upon the physical facts involved 
in them, and their merely symbolic use is forgotten. 
Hence arise myths, Even among peoples in whom the 


growth of the religious consciousness was extraordinarily 
favoured, strong traces of anthropomorphism are to be 
found. In the Hebrew literature there is a prevailing 
anthropomorphic idea of God He is represented as 
seeing, healing, smelling, as having a visible, corporeal 
presence, as hatmg, loving, and repenting. Although the 
pure idea of God as a spirit, as the very essence of being, 
is distinctly recognised and insisted upon by the prophets 
and lawgivers, the people demanded a visible symbol, a 
sensible emblem of their faith. Great part of the cere- 
monial law is taken up with the attempt to reconcile this 
desire for visible symbol with the purer requirements of 
then faith Christian thought freed itself completely 
from the yoke of this crude anthropomorphism by its 
fundamental axiom that God is a spirit. Theology since 
then has had to steer its course with care between two 
opposite tendencies : one striving to attain to a living per- 
sonal community with God through Christ, and thereby 
running the risk of introducing foreign elements into the 
idea of God; the other, from undue fear of anthropo- 
morphism, tending to reduce the idea of God to a blank 
negation, a substance without qualities. In the history of 
the church these tendencies appeared at a very eaily 
period. In the Clementine homilies, but particularly in 
Tertullian (see Adv. Praxean , c vu.; Be Game Ohridi, 
c xi ) theie is distinct anthropomorphism. Tertullian 
declaies that nothing can have real being that is not 
extended, corporeal, God, theiefoie, he seems to identify 
with an ethereal being of light An example of the finer 
foim in 'which human affections are ascribed to God may 
be found in Lactantius (De Ira Dei , c. ii.) The Alex- 
andrian theologians, from their philosophical training, were 
specially opposed to anthropomorphism, but m their hands 
the danger of the opposite tendency is seen. According 
to some of them, we know God only by negation, — we 
know what He is not, not what He is. Others (e g., Irenseus, 
Novatian) declare that all the predicates of God are only 
in imagej that, from the' finitude of our minds, we 
must use terms expressing not God's nature, but our own 
ignorance. Phrases ’ in Scripture which seemed to be 
anthropomorphic were explained by the Fathers as revela- 
tions of God in such a way as to be intelligible to us. This 
revelation was called (see Chrysostom, Horn. iii. c 3) con- 
descension or divine economy 

The church itself was not free from anthropomorphism 
of the crudest type. In the 2d century Melito, bishop Of 
Sardis, wrote a book concerning the corporeity of God; 
and in the 4th century Audaeus, in Mesopotamia, held 
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EiimUr Mews, and had many followers In the Middle 
Ages the question gradually merged into the more philo- 
sophical one of the relation between leason and faith In 
modern theology the problem again appears, but its aspect 
is completely philosophical Philosophy, indeed, has nevei 
ceased to concern itself with this very question. Xeno- 
phanes mocked the anthropomorphism of his countrymen, 
Aristotle denied to the gods ethical virtue and the posses- 
sion of emotions or passions , he allowed to them only a hfe 
of intellectual speculation The Epicureans thought the 
gods lived m complete quiescence, and. concerned themselves 
not at all with the affairs of men (see Lucretius, n 646) 
Philo exhibits very strongly the tendency to reduce the 
Deity to a lifeless abstraction, whose attiibutes are only 
negatively known. In modern philosophy, Descartes 
attempted to settle the problem, by affirming that any 
attributes in us which involve limitation or imperfection 
cannot be ascribed to God, but that attributes which do 
not imply imperfection can be predicated of Him Spinoza 
is one of the strongest opponents of any form of anthro- 
pomorphism, and from him the modern aspect of the 
question may be said to proceed He bi ought clearly to 
light the fundamental difficulty, the reconciliation of the 
infinite and absolute nature of God with any attribute 
whatsoever, for attribute, as such, implies negation, i e , 
limitation Spinoza dismisses as anthropomorphic the idea 
of God as an intelligence, as free to act, and as ruling the 
world, and thus destroys the ideas of design in nature and 
of providence. The consequences of this theory on 
questions relating to the personality of God, miracles, 
piayer, &c , have been worked out very fully m the most 
recent times 

Thus the real problem at the root of the question as to 
the legitimacy of anthropomorphic modes of thought, is the 
philosophical one of the limits of human intelligence, of 
the relation between the divine thought m itself and in 
nature and human intelligence A long line of philosophic 
thinkers affirm the impossibility of human intelligence 
penetrating the nature of the divine, and point out oui 
inability to solve the many contradictions which an&e 
in the attempt to do so According to them, we can only 
think of God by analogy; our ideas of Him must be antlno- 
pomorphic, but they are at the same time known to be 
entirely symbolical The best known representatives of this 
mode of thought are Bishop Browne and the late Dean 
Mansel 

ANTIBES, a seaport town of France, on the Mediter- 
ranean, m the anondissement of Grasse, which formeily 
belonged to the department of Yar, but which was trans- 
ferred to the new department of Alpes Mantimes m 1860 
The town is situated on the east side of a neck of land 
called La Garoupe, 10 miles S E of Giasse, it is fortified, 
and possesses a tolerable harbour, which accommodates a 
consideiable fishing industry The principal exports aie 
dried fruits, salt fish, and oil. The sui rounding country 
is very feitile, producing abundance of fruit and flowers 
Antibes, the ancient Antipohs , was founded by colonists 
from Marseilles about 340 b o Population, 6004 

ANTICHRIST. Wxpurrw, or 6 avTixpiaros Theword 
occurs only in the first and second epistles of John It 
signifies an opponent or adversary of Christ The idea 
expressed by it had its origin m Judaism. According to 
prophetic anticipations, the Messianic time was to be im- 
mediately preceded by a great conflict, m which Jehovah 
would fight out of Zion for His own people, and defeat the 
concentrated opposition of the world An Almighty leader 
on the one side seemed to require an antagonist on the 
other, a head of the aimy of daikness against the Prince 
of light. Thus Ezekiel depicts Gog pioeeedmg out of 
Magog, to hazard a decisive battle against the Lord and His 
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saints on the e^e of the Me&sianic age (chapters xxxvm. and 
xxxix) The idea was subsequently embodied m Antiochus 
Epiphanes, who tiled to eradicate Judaism with savage 
hatied When we consider the insane violence he exhibited 
against the Jews and their temple, his prohibition of 
Jehovah’s worship, the solemnisation of the Sabbath, and 
cneumci&ion, it was natural to regard him as the repiesen- 
tative of heathenism m its opposition to the tiue ieligion 
Accoichngly, the worshippers of Jehovah tenned the small 
altar elected by him to Olympian J ove m the holy temple 
at Jerusalem (168 bc), the abomination of duolation 
(Daniel ix 27, xi 31, xn 11 , Mat xxiv 15) The 
apocalyptic visions of Daniel exeited an important influence 
upon the Jews after the time of Antiochus, animating them 
with hopes of the near approach of a better day, picceded, 
it is true, by a feaiful struggle, in winch a powerful piince, 
the impersonation of heathenism m its fieicest hate, should 
persecute the chosen people The futuie of Israel was 
brightened by the visions of one whose predictions had 
been at least partially fulfilled Aftei this the idea 
seems to have been m abeyance till the leign of Caligula 
(40 ad), when Greeks m Alexandna and Syna 
attempted to introduce images of the emperor into the 
Jewish synagogues The expiess command of Caligula 
addiessed to the Jews, to erect his imago in the temple at 
Jerusalem, m the form of Olympian Zeus, excited an 
intense commotion throughout Palestine, and must have 
recalled to the Jews familiar with their Scnptuies the 
similar conduct of Antiochus, as though the prophet Daniel 
had foietold the blasphemy of the Homan empeioi In the 
discourse of Chn&t lecorded by Matthew (chaptui xxiv ), a 
personal opponent oi antichust does not appear, but the 
second advent is pieceded by gieat affliction, the desocia- 
tion of the temple, false Messiahs, and false apostles This 
evangelic eschatology, however, appears in its present form 
to belong to a late redactor, so that it is difficult to separate 
Christ’s own utterances from other elements probably in- 
corporated with them. Various sayings of Jesus relative 
to his second appearing were evidently misapprehended or 
1 confused in the reminiscences of the early disciples 

St Paul resumes the idea of antichust Whatever 
Jewish conceptions he laid aside, and he emancipated linn- 
self from the giossest of them, he did not abandon the 
idea of an antichrist oi temble adversely of the tiue re- 
ligion The prophecies of Daniel, whethei m their sup- 
posed relation to Antiochus or Caligula, and the impious 
command of the latter m particular to desecrate the Jewish 
temple, furnished him with traits for the poitiuit of Oluist’a 
gieat enemy, whose manifestation in the Human empiio 
the state of the world led hun to suspect, especially as 
the empire was then identified by the Jews, as well as by 
Paul himself, with the fourth and last kingdom of Daniel’s 
visions Blending together the notions of an antichust 
and false Christ, the picture which St Paul draws is that of 
the man of sin, “ the son of perdition ; who opposeth and 
exalteth himself above all that is called God, or that is 
worshipped , so that he as god sitteth in the temple of God, 
showing himself that he is God, the wicked one whose 
coming is after the working of Satan with all power and 
signs and lying wondeis,” die (2 Thess. ii 3-9) Here the 
epithet 6 avopos appeals to be bon owed from Isaiah xi. 4, the 
apostle coinciding with the Chaldee interpreter m under- 
standing the passage of antichrist The hindianee to the 
manifestation of the temble enemy, to which Paul obscurely 
alludes, seems to be the Roman empire m one or other of 
its aspects , foi we cannot adopt the ingenious conjecture 
that Claudius is meant, though the name fits the apostolic 
expression 6 Kari-pwv, qui claudit, Claudim. Apart from 
the fact that the neuter to Kareyov is used as well as the 
masculine it is scarcely piobable that one whose reign was 
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marked by cruel actions and bloodshed should be called 
the obstacle m the way of antichnst’s manifestation The 
apostle, not ignorant of Caligula’s blasphemous edict, seems 
to have thought of some Csesar in whom the persecuting 
power of heathenism should culminate, without pointing 
at either Claudius as the withholder, or Claudius’s suc- 
cessor as the man of sm. The idea of antichrist was not 
historically fixed m his mind. Here we differ from Hitzig 
and Hausiath, though the date of the Thessaloman epistles | 
(about 52 A d ) presents no obstacle to the hypothesis, as 
De Wette thinks it does 

The author of the Revelation piesents the antichrist 
idea m a moie definite form than St Paul Borrowing 
characteristic traits from Antiochus Epiphanes, perhaps too 
from Caligula, whose blasphemous order to set up his own 
image m the attitude of Olympian Zeus within the holy 
temple at Jerusalem created intense excitement through- 
out Palestine, aware of the fearful persecution which the 
Christians had suffered from Claudius’s successor on the 
throne of the Caesais, the apostle John makes the man of 
sm or antichrist to be -Nero returning fiom the East, avoid- 
ing to a repoit then current 1 In his view the vicious 
cruelty of paganism had its incarnation in the monster who 
set file to Pome, torturing the Chustians there, and hesi- 
tating to commit no crime If the capital of the heathen 
world had such a head, the character of the gieat antichrist 
stood forth m him Accordingly, the writer describes Neio 
as the fifth head of the beast that rose out of the sea, i e , 
Borne, who received a deadly wound which was healed, 
who made war upon the saints and overcame them, who 
disappeared amid the wondering of the world, to return with 
renewed power for three years and a half The number 
of the beast or head, 666, points unmistakably to Hero, for 
it is the equivalent of yi-ishbp Kaesar Heron, a = 50, -t = 
200, i = 6, a = 50, p = 100, o = 60, i = 200 He is the 
beast that was and is not, the fifth fallen head, one of the 
seven, the eighth, because he should reappear after his deadly 
wound was healed. The succession of emperors is Augustus, 
Tiberius, Caligula Claudius, Hero, Galba Renan has again 
sanctioned the reckoning of J ulius Caesar as the first of the 
list, on the authority of Josephus, Suetonius, Aurelius 
Victor, 2 * &c , but Suetonius’s commencement of his lives of 
the Caesars with Julius, is scarcely a valid proof of his 
reckoning him to be the first of the line. Tacitus, Aurelius 
Victor, and Sextus Rufus, not to speak of Hippolytus, 
favour the opinion that Augustus was the first emperor , 
and as the birth of Christ was under him, Christianity has 
nothing to do with Julius Csesar. In the view of the 
apocalyptist the latter is of no importance. The apostle 
writing under Galba (68 ad), held the opinion then 
prevalent among Christians as well as others, that the 
emperor was not really dead, but was in the East, whence 
he would return with an army of Parthians to conquer 
and destroy Rome (Tacitus, Hist, ii 8, Suetonius, Hero, 
cap. 57, Dio Chrysostom, Or. xxi ) Such belief had then 
taken possession of the minds not only of the Jewish 
Christians in Palestine, but of the Jews themselves, who 
were in a state of feverish excitement because Jerusalem 
was besieged Terror had seized all worshippers of the 
true God, because of the aspect which the empire assumed 
(Revelation xm. 3-8, 18, xvn. 11). The apocalyptist also 
states that false or antichristian prophetism was to unite 
with the healed beast, and cause men to worship Mm or 


1 Dusterdieck in yam disputes tins fact, believing that the report 
m the form m •which critics put it into the booh, had its source in 
misunderstood passages of the Apocalypse combined with 2 Thess. 
ii. 3, &c. 

2 Am elius Victor is erroneously cited by Renan for his view of the 

Cscsars Both in the De Gcesanbus and the Epitome the narrative 

begins with Octavius. Julius Csesar does not appear as emperor. 
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be put to death (xm 14, 15) We assume that the second 
beast, which rises out of the earth as the first does out of 
the sea, is identical with the false prophet m xvi 13, xn 
20, xx 10, and that it is a personification of false or 
heathen piophesymg with its soothsaying and auguries 
But though Irenaeus sanctions this view, it is not without 
difficulties, since the second beast ought m consistency to 
be lustoncally definite like the first It cannot be that 
the writer means the apostle Paul, for John, with all 
his Jewish tendencies, and hints unfavourable to Paul, 
would not speak so strongly against the latter. If John 
were not the author, as some incline to think, an unknown 
writer, with lively Judaic prepossessions, might peihaps 
describe the apostle Paul in such dark colours, but even 
then it is highly improbable Renan supposes that some 
Ejihesian impostor is meant, a partisan of Hero’s, perhaps 
an agent of the pseudo-Heio, or the pseudo-Hero himself. 
One thing is pretty clear, that a polity is not represented 
by either of the two beasts m the Apocalypse, or by Paul’s 
man of sm It is remarkable how long the legend about 
Hero’s revival continued, and how widely diffused it be- 
came, though his body was buried publicly at Rome. Hot 
till the 5th century did it become extinct 

The author of John’s first epistle has a more general 
and spiritual conception of antichrist, partly in consequence 
of the Alexandrian philosophy wMch had leavened thought 
m Asia Minor, as is perceptible m the fourth gospel He 
finds antichrist within the church in any false teacher who 
corrupts the true doctrine respecting the Father and the 
Son through a tendency idealising away the practical 
basis of Chnstology. Such development of the idea agrees 
better with the general representation in the discourses of 
Jesus than the restricted individualising it received from 
Paul and John outside Christianity, though the latter hears 
the older and Judaic stamp The author of I John writes * 
u As ye have heard that antichrist shall come, even now are 
there many antichrists He is antichrist, that denieth the 
Father and the Son. This is that spirit of antichrist, 
whereof ye have heard that it should come ; and even now 
already is it in the world” (ii. 18, 22, iv. 3) He that 
denied the Father and the Son, that did not confess J esus, 
was an antichrist m this author’s opinion. Probably Gnosti- 
cism was in his view more than any other form of error. 
There was a tendency among the later Hew Testament 
writers, as far as we can judge from 2 Peter n 15, to find 
antichrist in erroneous doctrine rather than an individual. 
False teachers are called followers of Balaam In the 
Apocalypse itself certain heretics are termed Hicolaitanes 
or Balaamites, i e., destroyers of the people. 

The sibylline oracles agree with the Apocalypse in 
identifying antichrist and Hero. In those of Christian 
origin belonging to the earliest centuries, we find the 
current belief that Hero, having fled beyond the Euphrates, 
should return with an army to perpetrate farther cruelties 
in Rome The descriptions in question are based, in part, 
on those of the apocalyptist, and the tyrant is directly 
identified with antichrist or Beliar 8 When the legend 
about the tyrant’s return from the East ceased, the true 
interpretation both of the fifth head and his mystic 
number 666 was lost Irenaeus himself did not know 
the interpretation of 666, and has given several conjectural 
words more or less suitable to the number. 4 The idea 
of a personal antichrist was retained by the Christian 
writers of the 2d and 3d centuries who held the sensuous 
view of Christ’s speedy reappearing to set up Ms reign on 

8 See book iv 116, &c , 134, &c j m 140, &c., 70, &c., 162, &c.; 
and comp Alexandre’s -Excursus in vol. n. of Ins Oracula Sibyllina t 
1856. The first vol , containing the poems themselves, with a trans* 
lation, appeared m 1841 

4 Opp. t ed, Stieren, vol i. p 801 



126 A N T I C 

earth for a thousand years The figure of this great adver- 
aary in connection with the millennial reign was important 
for such interpreters The Alexandrian school, however, 
whose method of interpretation was less literal and gross, 
generalised the idea m the manner of him who wrote St 
John’s fiist epistle, making the principle of error 01 depar- 
ture from the faith to he personified in antichrist The 
great opponent of Christ is an abstraction, a sceptical 
tendency or principle, not an historical peison 

The later Jews had also their antichrist or anti-Messiah, 
whom they furnished with peculiar attributes, and termed 
Armillus, The name appears already m the 

Targum of Jonathan on Isaiah xi 4, where the godless 
Armillus is said to he slam with the breath of Messiah’s 
mouth. In their description he becomes a terrible giant, 
golden haired, twelve ells m height, as many in breadth, 
having the width of a span between his deep led eyes 
Born m Borne, he will assume to he the Messiah, and 
obt ain many adherents The first Messiah, Joseph’s son, 
will make war upon him, but be oveicome and slam at 
Jerusalem After this the second Messiah, David’s son, 
will defeat Ar mill us with the breath of his month, and 
then God will reassemble the dispersed of Israel, forming 
them into a united people, Christians and unbelievers 
being destroyed 1 

In the apocryphal Ascension of Isaiah, published by 
Laurence, a Jewish-Christian production written m Gieek 
not earlier than the 3d century, the angel Benal, prince of 
this world, identical with Sammael or Satan, and represent- 
ing antichrist, is said to descend m the last days, m the 
form of an impious monarch (Hero), the murdeiei of his 
mother The world will believe m him, and sacrifice to 
him ; his prodigies will be displayed in every city and 
country, and his image set up After exercising dominion 
for three years seven months and twenty-seven days, the 
Lord will come with His angels and drag him down into 
Gehenna The writer’s description is evidently moulded 
on that of the apocalyptist 2 

Nor is antichnst unknown to Mohammedan theology, 
in which he is called al Masih al Dajjal, the false or 
lying Christ, or simply al Dajj&l He is to be one-eyed, 
and marked on the forehead with the letters 0. F. B, 
i e., Cafir, or infidel Appearing fiist between Irak and 
Syria, or, according to others, in Khorasan, he will ride 
on an ass, followed by 70,000 Jews of Ispahan, and 
continue on earth forty days, of which one will be equal 
in length to a year, another to a month, another to a week, 
and the rest will be common days , he is to lay waste all 
places except Mecca, or Medina, which aie guarded by 
angels, but at length he will be slam by Jesus at the gate of 
Lud, near Joppa, assisted by the Imam Mahedi, after which 
the Moslem religion will coalesce with the Christian into 
one 3 Theie is a saying that Mohammed foretold several 
antichrists, as many as thirty, but one of greater note than 
the rest 

During the Middle Ages, and those which, immediately 
followed, current opinion discovered antichrist' m heretics 
and sects The Apocalypse and second epistle to the Thessa- 
lonians were supposed to point at false doctrine and its 
leading representatives. In their zeal against such as did 
not belong to the same church as their own, ecclesiastics 
mistook the sense of the passages i elating to the dreaded 
adversaiy of Christ, Thus Innocent III (1215) declared 


1 Sea Eisenmenger’s Entdecktes Judenihum, n p 704, &c , and 
Buxtorf’s Lexicon Chaldaicum, s.v, bi^Knx* 

s See Lauience’s A scensio Isaice Tatis, &e, pp 108, 109, and 
general remarks, p 157. 

8 See D’Herbelot's Biblio tUque Orientate, vol. i p 558, ed. La 
Haye, 1777 , Sale’s Preliminary Discourse to Jus Translation of the 
Korm, sec 4, 
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the Saracens to be antichrist, and Mohammed the false 
piophfet, and Gregoiy IX ( 1234 ) pronounced the emperor 
Frederick II to be the beast that rose up out of the sea 
with names of blasphemy on his head (Rev. xm 1-6) 

As the coiruption of the Bomish Church increased, and the 
necessity of xeform became more apparent, anti-ecclesiastical 
thought found antichnst in the Papacy, and that again 
natuially provoked the church to charactense all heietics 
as the collective antichrist. The strong language of the 
apostles became a polemic weapon, easily wielded against 
any adversary possessing worldly power mimical to the 
church’s interests, or holding opinions incompatible with 
traditional orthodoxy The Church of Borne led the way 
m misapplying the Apocalypse during hei contest with 
civil powers and heretics, her opponents followed the 
example in turning the instrument against heiself Anti- 
chiistianism could be embodied m the Papacy as well as 
in Protestantism It might be m a coirupt church as well 
as in heretical doctrine outside it Accordingly, the Wul- 
denses, Wicliffe, Huss, and many otheis, found antichrist 
m the Pope Luther hulled a powerful philippic admens 
execrabilem bullarn anticluisti, and the ai tides of Schmal- 
kald embody the same view, affiimmg . “ Dei Pabst abei, 
der alien die Seligkeit abspuckt welche ihm niclit gekor- 
chen wollen, ist dei ieclite antichnst.” 

The histoiy of opinion respecting antichnst, or rather 
the mterpietation of such Scnptuies as present the idea, 
is by no means instructive Conjectures too often supply 
the place of sound exegesis Much eiroi has ansen from 
mixing up portions of Daniel’s vision with those of the 
Apocalypse, because they lefei to difleient subjects The 
apostle bonows chaiactenstic features fiom Daniel’s Anti- 
ockus Epiphanes to fill out his pictuie of Nero The com- 
bination of St Paul’s man of sm with St John’s antiobnstian 
Neio has also led to misapprehension. The idea is van- 
ously developed according to the mental peculiarities and 
knowledge of those who entertained it. Vague and general 
at first, it was afteiwaids narrowed, somewhat m the 
manner of the Messianic one Its difleient foims show 
that it was no aiticlo of faith, no dogma connected with 
salvation Less definite m the second epistle to the 
Tkessalomans, it is tolerably specific m the Bevelation 
The author of John’s first epistle gave it a spmtual 
width, consistently with the pantheistic direction which 
he follows with feeble footsteps. In each case, how- 
ever, the writers moved within their own times, thus 
knowledge bounded by the necessary limits of the human 
intellect, so that their subjective views can haidly be 
accepted as the emanations of minds piojeetmg them- 
selves into the world’s outer history with full intelligence 
of its details Limited to the horizon of their age, they 
did not penetiate into the futuie with infallible certainty. 
What they express about antichrist is then development 
of an idea which sprang out of Jewish soil and does not 
harmonise well with the giadual progress of Chnst’s 
spintual kingdom It is not unusual, however, for men 
living m times of peculiar commotion, when the good are 
oppressed and vice triumphs, to embody rampant opposi- 
tion to truth and righteousness m a peison who concen- 
trates m himself the essence of antioknstian hate. If 
Christ is to conquer gloriously, a mighty advomary is given 
Him who must be finally and for ever overthrown. Then 
commences the universal reign of peace and purity under 
the benign sceptre of tlie Victor, Over against (Jlmst as 
King is set a formidable foe, not an abstract principle, 
the latter being an incongruous or less wmrthy adversary in 
the view of many Vet it is the very individualising of 
the antichnst idea which removes it from the sphere of 
actual realisation The extension, indeed, of the divine 
kingdom wall encounter opposition; and the reaction of the 
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world may appear, if not become, stronger as that extension 
is more decided , but the personality and intenseness which 
the apostles impart to the reaction transfer it to the region 
of the improbable Humanity is not so vicious as to break 
away from God with the extreme insanity which the feel- 
ings of the sacred writers conjure up m times of fear for 
the church (Comp Gesenius’s article “Antichrist” m 
Ersch and Gruber, De Wette’s Kurze Erhlarung of the 
Second Epistle to the Thessalonians and the Revelation , 
Lucke’s Versuch einer vollstandigen Emleitung in die 
Offenbarung des Johannes , zweite Auflage , Bleek’s Vorles- 
ungen ueber die Apohalypse ; Ewald’s Commentarius in 
Apocalypsm Johannis , and his Die Johanneischen Schnften 
uebersetzt und erhlart, Lunemann, Ueber die Brief e an 
die Thessalomcher m Meyer’s Kommemtar ueber das Neue 
Testament , Davidson’s Introduction to the Study of the 
New Testament , vol i ; Renan’s L’ Antechmst , Jowett’s 
Epistles of St Paul to the Thessalonians , &c , vol i ) (s D ) 

ANTICLIMAX (dim and nXipof), m rhetoric, is an 
abrupt declension on the part of a speaker or writer from 
the dignity of idea which he has attained, as m the follow- 
ing well-known distich : — 

“ The gieat Dalhousie, he, the god of war, 
Lieutenant-colonel to the cai l of Mai ” 

From its charactei it is plain that it can be intention- 
ally employed only for a jocular or satiric purpose It 
frequently partakes of the nature of antithesis, as — 

“ Die and endow a college or a cat ” 

From bathos it is distinguished by being much more de- 
cidedly a relative term A whole speech may never rise 
above the level of bathos ; but a climax of greater or less 
elevation is the necessary antecedent of an anticlimax. 

ANTICOSTI, a barren island of Bntish North America, 
situated m the Gulf of St Lawrence, between lat 49° and 
50° N , and between long 61° 40' and 64° 30' W, with a 
length of 135 miles, and a maximum breadth of 40 Most 
of the coast is dangerous, but lighthouses have been built 
at different points, and there are also provision posts for 
shipwrecked sailors The lighthouse keepers and other 
officials are the only inhabitants of the island 

ANTI CYRA, m Ancient Geography , the name of three 
cities of Greece (1.) In Phocis, on the Bay of Anticyra, 
m the Corinthian Gulf. Its modern name is Aspra Spitia, 
where some remains are still visible It was a town of 
considerable importance m ancient times; was destroyed 
by Philip of Macedon , recovered its prosperity ; and 
was captured by Flamimus m 198 b o (2 ) In Thessaly, 
on the light bank of the River Soerchius, near its mouth 
(3 ) In Locns, on the left side of the entrance to the 
Corinthian Gulf, and not far from Naupactus All three 
places are said to have been known for their hellebore; 
but the fiist was the source of the chief supply The city 
was resorted to by those suffering from mental derangement, 
that they might the more easily obtain the curative herb , 
and this circumstance gave rise to a number of proverbial 
expressions, like Avruappas ere Set, or naviget Anticyram , and 
to frequent allusions m the Greek and Latin writers 
(Suetonius, Gal , 29; Persius, Sat iv, 16, Juv Sat. xrn. 97) 
Hellebore was likewise considered beneficial m cases of gout 
and epilepsy 

AN1TETAM, a small river of the United States, which 
rises m Pennsylvania, and flowing into Maryland, joins the 
Potomac about 50 miles from Washington. An indecisive 
battle between the Federals under M'Olellan and the 
Confederates under Lee was fought on its banks on 16th 
and 17th September 1862. The victory, however, practi- 
cally lay with the Federals, as the Confederates retreated out 
of Maryland on the night of the 18th September 


ANTIGONE, the daughter of CEdipus, known in Greek 
legend, first, for the faithfulness with which she attended 
her father when he, on discovenng that Jocaste, the mother 
of his childien, was also his own mother, put his eyes out 
and resigned the throne of Thebes , secondly, for having, 
m defiance of a decree, buried with due rites the body of hei 
brother Polynices, for which act she was sentenced to be 
buried ahve m a vault Her chaiacter and these incidents 
of her hfe presented an attractive subject to the Greek tragic 
poets, especially Sophocles, whose plays of Antigone and 
CEdipus atColonus still exist, andEuripides, whose Antigone, 
though now lost, is paitly known from extracts incidentally 
preserved m later wi iters, and from passages m lus play of 
the Phoenissce In the order of the events, at least, 
.Sophocles departed from the original legend, accordmg to 
which the cremation of Polynices took place while CEdipus 
was yet m Thebes, not after he had died at Colonus Pos- 
sibly his having left Thebes at all is an invention of the poet 
Again, m assigning Antigone the tragic end of being buried 
ahve, Sophocles differs from Euripides, m whose play that 
calamity was averted by the intercession of Bacchus, and 
was followed by the marriage of Antigone and Haemon, the 
son of her persecutor Creon, who had succeeded to the 
thione In another version of the legend (Hygmus, Fab. 
72), founded apparently (Heydemann, Ueber erne nach 
Eunpideische Antigone, Berlin, 1868) on a tragedy by some 
follower of Euripides, Antigone, on being handed over by 
Creon to her lover Hsemon to be slam, was instead secretly 
earned off by him, and concealed among herdsmen, where she 
bore him a son Mason The boy having grown up, went to 
the games at Thebes, and being there lecognised by the 
mark of a diagon on his body, the secret was discovered 
Hercules pleaded with Creon in vam for Hsemon, who now 
slew both Antigone and himself On a painted vase 
(engraved by Heydemann, supr a) appears the scene of the 
intercession of Hercules Antigone placing the body of 
Polynices on the funeial pile occurs on a sarcophagus m the 
villa Pamfih m Rome, and m the description of an ancient 
painting by Philostratus (Imag li 29), m which it is stated 
that the flames consuming the two brothers burnt apart, as 
indicative of their hostility m hfe. 

ANTIGONE (2), m Greek legend, the daughter of Eury- 
tion, king of Phthia, who gave her in marriage to Peleus, 
the issue being a daughter, Polydora Peleus having acci- 
dentally killed Eurytion m a hunt, some say the hunt of 
the Calydonian boar, fled and obtained expiation from 
Acastus, whose wife m malice, because her affection for 
Peleus was not returned, informed Antigone that it was, 
upon which Antigone took her own life. 

ANTIGONUS I , called Gy clops, from his having lost 
an eye, one of the generals of Alexander the Great, was 
the son of Philip of Elymiotis In the division of the 
provinces after Alexander’s death, 323 b a, Pamphyha, 
Lycia, and Phrygia Major fell to his share But Perdiccas, 
having an eye to universal dominion, determined to divest 
him of his government, and laid plans for his life, by 
bringing various accusations against Mm Antigomis 
escaped with his son Demetrius mto Greece, where he 
obtained the favour and protection of Antipater, 321 b c ; 
and when soon after, on the death of Perdiccas, a new 
division took place, he had the province of Susiana added 
to his former share. He was likewise intrusted with the 
command of the war against Eumenes, who had joined 
Perdiccas against the coalition of Antipater, Antigonus, 
and the other generals Eumenes was thoroughly defeated, 
and was obliged to retire with only 600 men to the inac- 
cessible castle of Nora, and a new army that was marching 
to his rehef was also routed by Antigonus In the interval 
Antipater had died (318 bo), and the opportunity ex- 
cited the ambition of Antigonus to possess the whole of 
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Alexanders empire Polysperchon succeeding Antipater 
m the regency, to the exclusion of Cassander his son, 
Antigonus resolved to set hunself up as lord of all Asia 
On account of the great power of Eumenes, he greatly 
desired to gam him over to his interest ; "but that faithful 
commander, effecting his escape from Nora, raised an 
army, and was appointed the royal general m Asia He 
defeated Antigonus m several engagements, but was at 
last delivered up to him through, treachery, and put to 
death Upon this the governor of Upper Asia yielded to 
Antigonus, The latter now seized upon all the tieasures 
at Susa, and directed his march towards Babylon, of which 
Seleucus was governor Seleucus fled to Ptolemy, and 
entered into a league with him, together with Ly&nnachus 
and CJassander, m order to check the exorbitant power of 
Antigonus (315 bo) Notwithstanding this Antigonus 
made a successful attempt upon Syria and Phoenicia, 
though these piovmces weie soon after recovered by 
Ptolemy, who defeated his son Demetrius, while he himself 
was employed against Cassander m Asia Minor They 
were again taken by Antigonus, who, flushed with success, 
sent an expedition against the Nabathsean Arabs dwell' 
mg m the deserts adjacent to Judaea In the first enter- 
puse his troops were cut to pieces by the Aiabs, but his 
son commanded the second, and was moie successful 
Demetrius then expelled Seleucus from Babylon, and, 
success attending his arms wherever he went, the con- 
federates had to make a treaty with Antigonus, stipulating 
that he should remain in possession of all Asia, hut that 
the Greek cities should retain their liberty This agree- 
ment was soon violated, under the pretence that garrisons 
had been placed m some of these cities by Antigonus At 
first Ptolemy made a successful descent into Asia Mmoi, 
and on seveial of the islands of the Aichxpelago; but he was 
at length totally defeated by Demetrius, m a naval engage- 
ment off Salamis, m the island of Cyprus On gaining this 
victory Antigonus assumed the title of king, and bestowed 
the same upon his son , and from that time (306 b c ) his 
reign m Asia, and that of Ptolemy m Egypt, and of the 
other generals of Alexander in their respective provinces, 
properly commence Antigonus now prepared a large aimy, 
and a formidable fleet, the command of which he gave to 
Demetrius, and hastened to attack Ptolemy m his own 
dominions His invasion of Egypt, however, proved a 
failure, a battle with Ptolemy at Mount Casius gained 
Antigonus no advantage, and, after a few other fruitless 
efforts, he was obliged to retire (306 B.o) Demetnus 
attempted the reduction of Rhodes, hut, meeting with 
obstinate resistance, he was obliged to make a treaty upon 
the best terms that he could, in order to join his father m 
crushing a confederacy that had been formed between 
Cassander, Seleucus, and Lysimachus Father and son ad- 
vanced with their united forces into Phrygia, and met the 
enemy at Ipsus. A decisive battle was fought, m which 
Antigonus fell, m the 81st year of his age, 301 B.o., and 
with him fell the fortunes of his house 

ANTIGONUS (GONATAS), son of Demetrius Polior 
cetes, and grandson of the former Antigonus, was born at 
Gouni m Thessaly about 319 bo On the death of his 
father m Asia, 283 b c , he assumed the title of king of Mace- 
donia, but did not obtain possession of the thione till 277, 
after it had been successively in the hands of Pyrrhus, Lysi- 
machus, Seleucus, and Ptolemy Ceiaunus. Antigonus 
repelled the invasion of the Gauls, and continued m undis- 
puted possession of Macedonia till 273, when Pyrrhus 
returned from Italy and dethroned him Pyirhus fell, 272 
bo., at Argos, and Antigonus was again restored to power 
The latter part of his reign was comparatively peaceful, 
and lie gained the affection of his subjects by his mildness 
of disposition and his cultivation of the arts. He resisted 
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the fomiation of the Achaean league, but did not lesorfc to 
amis to enfoice his opposition. He died, leaving In& king- 
dom m peace, m the 80th yeai of his age, and the 4 ith of 
his reign, 239 bc 

ANTIGUA, one ot the West Indian Islands, m the 
Bntish Leeward group, situated 50 miles E of St Chusto- 
pher, m lat 17° 6' N , and long 61° 45' W , with an area 
of 108 square miles, and a circumference of about 50 miles. 
There is often a great scarcity of watei m the island, w r hich 
has also suffered severely from hurucanes, but it is on the 
whole healthy and its soil is very fertile, pioducmg laige 
quantities of sugai, and usually enough of gram foi home 
consumption, as well as some cotton and tobacco Its high 
and rocky coast is much indented by bays and aims of the 
sea, several of which form excellent hai bourn , that of St 
John’s, the capital, is safe and commodious, but is much 
inferior to English Harbour, which is capable ot lcceivmg 
vessels of the largest size. Goods to the value of £23 1,01 1 , 
and including sugar, molasses, rum, and cotton, ueie 
expoited m 1870, being an increase of £33,038 as com- 
pared with 1869 , the value of the imports, on the otliei 
hand, had increased during the same penod fiom £174,357 
to £164,178 In 1870, 422 ships of 25,228 tons enteied, 
and 425 of 24,977 tons cleared the ports of the island 
The government of Antigua is vested m a governor and 
executive and legislative councils, while four of the ten 
elective members of the general legislative council of the 
Leewaid Islands are chosen fiom, and by, the legislative 
council of Antigua, m addition to one non-elec ti <re member 
nominated from the same body by the Queen In 1870 
the revenue amounted to £41,136, the expenditure to 
£31,315, and the public debt to £52,195 The chief 
source of revenue is the import duty, which amounted to 
about £20,000 m the same year Antigua was discoveied 
m 1493 by Columbus, who is said to have named it after 
a cliuich m Seville, called Santa Maria la Antigua It 
however remained uninhabited until 1632, when a body of 
English settleis took possession of it, and in 1GG3 another 
settlement of the same nation was effected under the 
dueetion of Lord Willoughby, to whom the entue island 
was gi anted by Chailes II It was ravaged by the French 
m 1666, but was soon after reconquered by the British, and 
was formally lestoiod to them by the treaty of Breda Since 
then it has been a Bntish possession Population m 1871, 
35,157 

ANTILEGOMENA (amA-eyo/ieva, contradicted or dis- 
puted), an epithet applied by the early Christian writers to 
denote those books of the New Testament which, although 
sometimes publicly read in the churches, weie not for a 
considerable time admitted to be genuine, or received into 
the canon of Scripture These books are so denominated 
m contradistinction to the Ilomologoumena, or um\ er&ally 
acknowledged writings The following is a catalogue of 
the Antilegomena . — the Epistle to the Hebrews , the Epustleof 
St James, the Second Epistle of St Petei , the Second and 
Third Epistles of St John, the Epistle of St Jude, the Apo- 
calypse, or Revelation of St John The earliest notice 
which we have of this distinction is contained in the Eccle- 
siastical History of Eusebius (ni 25), who flourished a r> 
270-340; but the meaning of the passage is by no means 
clear, and it has accordingly given rise to considerable 
controversy. 

ANTILLES, a name that is usually, although by no 
means uniformly, applied to the whole of the Weat Indian 
Islands, with the exception of the Bahamas ; it has also, 
on the one hand, been employed to designate smaller 
portions of the same group, and, on the other, it 1ms been 
extended so as to comprehend the whole archipelago, 
inclusive of the Bahamas The traditional derivation of 
the word Antilles itself from Antilla, a continent supposed 
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to lie to the west of tlie Azores, and foi which Cuba, or 
some other West Indian island, was mistaken, is too 
doubtful and too vague m its application to be of any 
value m determining the proper use of the term, the 
<s* eight of authority seems to be in favour of the fust 
acceptation In this sense the Antilles have been divided 
into two groups : — the Greater Antilles, including Cuba, 
Jamaica, Hayti, and Porto Eico, and the Lesser Antilles, 
forming the remainder of the islands See West Indies 

ANTIHACHUS, the Colophonian, a Greek poet who 
was honoured by the Alexandrine grammarians with 
the second place m their epic canon Of his woiks 
nothing remains to us but the meiest fiagments , and of 
his life, we know little more than that he was bom at 
Claros , was beaten by a rival in a poetical competition at 
Samos; met, either then or in equally discouraging circum- 
stances, with Plato , fell in love with a lady called Lyde , 
lust her by death, bewailed hei m an elegy of extieme 
erudition, if not of extraordmaiy pathos , and celebrated m 
his epic the seven heroes of Thebes Scliellenberg collected 
his fragmentary lemains at Halle m 1786, and Poll at 
Dillenberg, m 1 845. H G Stoll published at Gottingen 
in 1841 Ammadversiones mAntimadu Fragmenta , and the 
remains of the Thebais are to be found m Duntzer, Ft agm 
des FpisJi Poes derGhiech. 

ANTIMONY, a metal found native to a small extent m 
many of the localities from which its ores aie denved It 
has been obtained at Sahlberg, near Salil m Sweden, at 
Andreasberg m the Harz, at Allemont in Dauphmy, 
Pizibram in Bohemia, besides being brought from Borneo, 
Chili, Mexico, N ew Bruns wick, <fcc. It also occurs in nature 
alloyed with other metals, allemontite being arsenical 
antimony , dyscrasite, antimonial silver ; and breithauptite, 
a native alloy of antimony and nickel Among the ores of 
antimony may be enumerated valentimte, or white anti- 
mony, and cervantite, or antimony ochre, both oxides of 
antimony; and kermesite, red antimony, or antimony 
blende, an oxy sulphide of the metal. Various sulph- 
antimonites of other metals are also met with, but they 
possess only a mmeralogical interest The antimony of 
commerce is derived almost entirely from the sulphide, 
stibnite, or grey antimony ore (Sb,S 3 ), which is found m 
great abundance m Borneo, in Nevada, and at Prince 
William antimony mine, New Brunswick It is also mined 
at Scbemmtz and Kremmtz in Hungary, at Przibram m 
Bohemia, at Wolfsberg in the Harz, and at Braunsdorf, near 
Freiberg, Bavana Formerly it was largely produced m 
Cornwall, but it is no longer worked on a commercial scale 
m Great Britain. Stibnite occurs generally m veins, and 
has a leaden grey colour, with a metallic, sometimes 
iridescent lustre ; it fuses with great facility, and produces 
a grey streak. It is the emp/u or stibium of the ancients, 
who applied to it the epithet irXaTvo^QaAgov, from its 
having been used by women in Eastern countries to give 
increased lustre to their eyes, by darkening the eye-lashes, a 
practice still pursued m some parts. The paint said m the 
Holy Scriptures to have been used by Jezebel, seems to have 
been this substance , for St J erome, who knew the manners 
of Eastern women, has, in the Vulgate, lendered the passage 
“ oculos ejus posuit stibio ” Stibnite was the lupus metal- 
lorum of the alchemists, and Basil Valentin was able to 
show that it contained sulphur. That famous alchemist 
was acquainted with metallic antimony, and by him and 
his successors it was known as i egulus, or regulus of anti- 
mony, fiom the readiness with which it acted on the royal 
metal gold. The tradition that the name antimony was 
given to the sulphide on account of a preparation of it having 
proved fatal to the monks (hence anti-monachos ) m a German 
religious house will hardly hear investigation Crude anti- 
mony of commerce is the ore separated from its associated 
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earthy gangue — an operation effected by simple fusion The 
sulphide is then reduced to an oxide by roasting in a rever- 
beiatory furnace From this oxido metallic antimony is 
obtained by fusion with charcoal, which has been saturated 
with a solution of carbonate of sodium The metal may 
also be prepared direct fiom the sulphur ore by roasting 
with a mixture of cream of taitar and nitie, or with iron 
filings. Antimony is a biilliant sih er-grey metal, having 
a foliated textuxe and a strong tendency to assume a 
crystalline structure, which causes the cakes of metal to 
piesent a characteristic stellate surface Its specific gravity 
is 6 715 , it melts at 842° Fahr , and when heated to redness 
takes fire, burning with a bnllunt white flame It is brittle, 
and can be easily pulvensed Antimony is chiefly valuable 
for the alloys it yields with other metals Butanma metal 
is an alloy largely used, containing usually about 81 parts 
of tin, 16 of antimony, 2 of copper, and 1 of zinc. Type 
metal contains varying propoitions of lead and antimony, 
ranging from 17 to 20 pei cent, of the latter, or even more, 
accoidmg to the hardness desired , with sometimes small 
proportions of other metals for stereotype plates, &c 
Babbitt’s anti-friction metal for the hearings of maclnnery 
is composed of 83 3 paits of till, 8 3 parts of copper, and 
8 3 of antimony. Antimony alloys with lead and tin, sepa- 
rately oi m combination, are also used m place of gun metal 
for the bushes of heavy machinery. Antimonial prepaia- 
tions are of great value m pharmacy, and foi such purposes 
it is essential that they should be absolutely free fiom the 
arsenical and othei impuiities which commercial antimony 
and its ores always contain The principal pi eparation used 
medicinally is taitarated antimony, oi tartar emetic, a tar« 
trate of potash and antimony Taken m small doses, from 
Mil to Uh of a gram, taitar emetic acts as a diaphoretic, 
renders mucous suifaces moist, and promotes secretion of 
urine. In largei doses it excites nausea, and, as its name 
indicates, vomiting It is also prepared in the form of an 
ointment for external application as a counter-nntant, 
producing a painful pustular eruption. Antimonial wine 
is a preparation of tartar emetic, used as a diaphoretic and 
expectorant Butter of antimony, or the liquoi of chloride 
of antimony, is used as a powerful caustic, and antimonial 
powdei, or James’s powder, is employed as a diaphoretic m 
fevers and rheumatism. Other officinal preparations con- 
tainmg antimony are — oxide of antimony, black anti- 
mony, or the native sulphide, prepared, sulphuiated anti- 
mony; and compound calomel pills Crude antimony 
sulphide is used in the manufactuie of black lead pencils. 
For the action of antimony as a poison, see Poisons. 

ANTINOMIANS (dvr l, against, and vo/aos, law), a teim 
first employed by Luther as a designation of the followers 
of John Agncola, who maintained that the moial law was 
not binding, as such, upon Christians (see Agricola, 
Johannes) In this, as m many othei cases, however, the 
thing existed long before the name From the 1st century 
of the Christian era downwards, there have been those who, 
on one ground or other, denied that the law was of use or 
obligation under the gospel dispensation, and the term 
Antinomian is, accordingly, applied with sufficient propriety 
to many who lived at an earlier date than the sect or school 
to describe whom Luther invented it It would seem, from 
several passages in the New Testament (Eom. m. 8, 31, 
vi. 1 ; Eph. v. 6; 2 Pet. ii. 18, 19), m which the apostles 
warn their followers against perversions of their doctnne as 
j an excuse for licentiousness, that Antmomianism, in its 
I grosser form, found a place even in the primitive church. 

[ It is to be noticed that this first manifestation of the heresy 
seems to have been due to the same cause as that which 
operated in the case of Agricola, — a mistaken interpretation 
of the doctrine of justification by faith. The Gnostic sects, 
several of whom are classed as Antinomian, seem to have 
II. — 17 
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proceeded on the principle, that being spiritual their nature 
could not be corrupted whatever their moral conduct might 
be. Gnostic Antmomianism seems, therefore, to have been in 
this respect analogous to that of the High Calvinists, some 
of whom went so far as to maintain that an elect person 
did not sm even when he committed actions m themselves 
wicked. Such were the Antinomians m England during 
the Protectorate A doctrine so extreme, and sanctioning 
so unmistakably an immoral life, is to be carefully distin- 
guished from the Antmomianism combated by Luther, 
which was a matter of theory not necessanly affecting con- 
duct. It is not easy to apprehend or to state with clearness 
the precase views of Agricola as to the relation between the 
Christian and the moral law. His own statements were 
more than once modified or retracted in. the course of 
discussion, and there can be no doubt that Luther made him 
responsible for opinions which he did not hold. The 
exaggeration characteristic of all controversies seems to have 
prevailed *in this case to an unusual extent on both sides, 
and neither disputant should always be taken literally at 
his woid, whether he speaks for himself or for his opponent 
It was probably a desire to establish Luther’s negation of 
the Roman Catholic doctrine of good woiks on some firm 
giound of principle, that first led Agricola to insist as he did 
on the essential mcompatibility between the law and the 
gospel The law of Moses, he taught, was for the Jews 
alone, and was not a rule of life to Christians, who might 
with safety altogether neglect it On the other hand, he 
never denied that the Chiistian was under a moral govern- 
ment with an adequate sanction, which laid him undei 
obligation to lead a holy hfe. What he maintained was 
that the New Testament furnished all that was necessary 
for impulse and guidance m the path of Christian duty, not 
in the form of positive precepts so much as of principles 
and motives. Thus explained, the difference between the 
orthodox and Agricola’s party reduces itself within a com- 
paratively narrow compass, though, after the fullest explana- 
tion, it remains a real difference and a standing subject of 
controversy 

ANTINOMY is the word employed by Kant, m the 
Critical Philosophy, to mark the inevitable conflict or con- 
tradiction into which, according to his view, speculative 
reason falls with itself, when it seeks to conceive the complex 
of external phenomena, or nature, as a world or cosmos 
Literally the woid means a conflict or opposition of laws 
( Widerstreit der Gesetze) It is used by Kant both in a 
generic and m a specific sense, the fate that lies upon the 
speculative endeavour of human reason taking the form of 
four special contradictions. For the generic sense Kant also 
has the word Antithetic, each antinomy being set forth m 
the shape of thesis and antithesis, with corresponding 
demonstrations, the perfect validity of which, in all cases, 
he most positively guarantees. The conflicting propositions, 
or the cosmological ideas involved m them, are intimately, 
though somewhat obscuiely, related to the four heads of 
categories of the understanding m the Kantian system, but 
this is not the place to enter into such details. Expressed 
in the shortest form, the theses run thus — The world (1) 
is limited in space and time, (2) consists of parts that are j 
simple, (3) includes causality through freedom, (4) implies 
the existence of an absolutely necessary being. To these 
answer the antitheses • — The world (1) is without hunts in 
space or time, (2) consists of parts always composite, (3) 
includes no causality but that of natural law, (4) implies 
the existence of no absolutely necessary being The theses 
were taken by Kant from the speculative cosmology of the 
Wolffian school ; the antitheses are the not less dogmatic 
•assertions made or suggested by empirical thinkers. Since, 
according to Kant, equally valid arguments can be adduced 
on each side, while, as mutually contradictory in their 
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dogmatic sense, the two sets of propositions cannot both be 
true, it is plain that reason must have gone beyond its powers 
m seeking for a speculative knowledge of that which can he 
given m no experience. But the function of a tiue philo- 
sophy does not stop short with the detection of this internal 
stiife of speculative reason , the strife must be composed, 
and Kant holds that none but his own critical doctrine is 
equal to the task The fiist tvo antinomies he overcomes 
by showing that theses and antitheses, when critically 
understood of mere phenomena, are both alike false ; the 
others, by showing that the opposed members, when under- 
stood, again critically, of nomnena and phenomena respec- 
tively, may both be tiue. This amounts to saying, that m 
neither of the two sets of cases (though m different ways) 
is the contradiction real, howevei leally it has been intended 
by the opposing paitizans, or must appear to tho mmd 
without critical enlightenment It is wrong, theiefore, to 
impute to Kant, as is often done, the view that human 
reason is, on ultimate subjects, at war with itself, m the 
sense of being impelled by equally stiong arguments towaids 
alternatives contradictory of each other Hamilton’s Law 
of the Conditioned — that all positive knowledge lies hetiv een 
two extremes, neither of which we can conceive as possible, 
but yet, as mutual contiadictones, the one or other of which 
we must recognise as necessary — while suggested by the 
Kantian doctune of the Antinomy of Puie Reason, is dis- 
tinctly at variance with it In the realm of phenomenal 
experience, actual or possible, when it is properly conceived, 
Kant allows of no conflict ; and, though he denies that v e 
can have speculative knowledge of a realm transcending 
experience, he is satisfied of this at least, that knou ledge 
of the one realm may go foivvard without prejudice to 
moral conviction of anothei (g c. n ) 

ANTINOUS, a beautiful youth, who was page to the 
emperor Hadrian, and greatly beloved by him. After his 
mysterious death by diownmg m the Nile (130 A.D.), 
Hadrian — for whose sake, according to one account, lie 
had offered himself a voluntary victim to destiny — caused 
the most extravagant xespect to bo paid to bis memoiy by 
ceremony and monument Not only were cities called 
after him, medals struck with his effigy, and statues erected 
to him in all parts of the empire, but lie was raised to tho 
rank of the gods, temples were built for his worship, 
festivals eelebiated m his honour, and oiacles delivered 
m his name The cities that showed most zeal for the new 
divinity were Brthynium (Antmoopolis) his bnth-phice, 
Besa (Antmoopolis) m Egypt, Mantmea m Aicadia, anti 
Athens. It was m Athens that his greatest festivals 
were held — the Avrtvocta iv' aerra (in the city) and the 
Amvdeta iv ’EXevcrm (at Eleusis). A remaikablo impulse 
was given to the art of sculpture by the endeavour to 
produce an idealised representation of the deified page. 
We still possess a colossal bust in the Vatican, a bust in 
the Louvre, a bas-relief from the Villa Albani, a statue in 
the Capitol, another m Berlin, another in the Lateran, and 
many more. The medals with his head are equally nume- 
rous. (Levezow, Ueber den Ant incus ; O. Muller, 'Hun fl- 
inch der Archaologie; Muller-Wieseler, Denim*. tier der 
alien Kunst.) 

ANTIOCH (’Amo'x^a), a city in Syria. Jong. 3G° 1 0' K, 
lat. 36° IT N , described as “Epidaplmes” (t) hr\ A 
or bn Aacjivr}), or as “on the 0 routes,” to distinguish 
it from the fifteen other Greek towns which, like itself, 
owed their foundation to Seleucus Nieator, and their 
names to his father Antioclms, While the wide-spread 
notoriety of Daphne, with, its beautiful grove, compared to 
the vale of Tempe, and with its extraordinary excesses of 
pleasure, rendered it available as a local designation for 
Antioch, the river Orontes also seems to have served the 
same purpose with more than usual interest, owing, per- 
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haps to its fabulous history. Originally it had been called 
Typhon, from the snake-legged giant of that name (Strabo, 
p 750), who here struck by the thunderbolt of Jupiter, 
and seeking escape under the earth, formed the bed of the 
liver by his trail, and its source by his descent. Orontes, 
it was said, was the name of a man who had built a bridge 
over the liver, and when in Roman times the course of the 
stream was paitly changed, a tomb (soros) was found m the 
old bed containing the bones of a man of colossal size. 



which the oiacle declared to be those of Oiontes (rausamas, 
viii 29, 3). On the coins of Antioch struck by Tigranes, 
and frequently on those of latei times, the city is peisomfied 
as a female figure seated on a high lock oi hill, fiom under 
which issues the Orontes in the form of a youth in the 
attitude of swimming The same lepresentation occuis in 
a marble statue m the Vatican, and in a silver statuette m 
the Butish Museum j and m each case there can be little 
doubt that the original model was the celebrated statue of 
Antioch by Eutychides, a people of Lysippus 

On the dismemberment of the Eastern empire founded 
by Alexandei the Great, it fell to Seleucus to make him- 
self master of that poition of it included in Syiia. It was 
an age remaikable for the building of new towns more or 
less on the plan of Alexandna, and accordingly Seleucus, 
instead of establishing himself at Antigoma, the newly- 
built capital of his defeated uval, chose a site a little 
further down the Oiontes, about 20 miles from its mouth, 
for the capital of his new kingdom, the task of laying out 
and building it being entrusted to the aicluteet Xenasus. 
On Mount Silpius was placed the citadel, and on the slope 
towards the nvei the town. Seleucus destroyed Antigoma, 
transferred its inhabitants to Antioch, and perhaps, as has 
been said, utilised its building material. In addition to 
this new population there were the old inhabitants of the 
village of Iopolis or lone, which had before occupied the 
citadel, and which traced its oiigm to lone, an Aigive 
fugitive from Egypt, m seaicli of whom Tnptolemus had 
been sent from Eleusis. Though this legend appears to 
have originated simply from the name lone, the people of 
Antioch yet boasted of a common descent with the inhabit- 
ants of Attica, struck coins with the head of Pallas and 
an owl, precisely like coins of Athens, and maintained the 
traditions of Triptolemus as a sort of ancestral hero. 
Besides Iopolis, the villages of Meroe, afterwards a suburb, 
and Bottia, on the banks of the Orontes, where Alexander 
dedicated a temple to Jupiter Bottiseus, claimed to have 
furnished the original inhabitants of Antioch. But the 
town founded by Seleucus, 300 b.c., soon became insuffi- 
cient for the influx of population, and a new district had 
to be enclosed, the oiiginal walls being allowed to remain. 
Eor the same purpose a third addition was made in the 
time of Seleucus Oallmicus (246-226 b a.), and a fourth 
under Autiochus Epiphanes (175-164 B.c.), to whom the 
city owed also many new buildings of great splendour. 
From its four parts, each separately walled, Antioch was 
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now called a tetrapohs, and in point of situation, _aichi- 
tectural magnificence, and resoiuocs of enjoyment, lanked 
after Rome and Alexandria as the next city of its time 
The chief letieat of pleasuie was the cypiess grove of 
Daphne, at a distance of between 4 and 5 miles, hut con- 
nected with the city by a suburb called Heraclea, the road 
passing among beautiful villas, gardens with fountains, hot 
spiings, medicinal wells, biooks, and, m short, if we may 
trust the ancient wnteis who speak from personal obser- 
vation, every combination of salubrity and beauty. Seleu- 
cus Nicatoi had laid out the grove of Daphne, and erected 
in it a temple of Apollo and Diana, to which deities an 
annual festival was held in August, attended by all the 
people of the neighbouiliood Round the temple was an 
enclosuie or asylum within which refugees were safe In 
the temple of Apollo was a colossal statue of that god, the 
work, it was said, of the sculptor Bryaxis, of which, appa- 
rently, there is a copy on the coins of Antiochus Epiphanes 
While the empeior Julian was at Antioch preparing for the 
Parthian wai, this temple was burned, hut whether the fire 
was due to the antipathy of the Chustians, or to accident, 
was never ascertained. The city itself, abounding in fine 
buildmgs, seems to have been for nothing so remarkable 
in this direction as foi its stieots and poiticoes, which were 
styled “golden,” with reference to the splendour of the 
columns, and perhaps, moie literally, to the application of 
gold as a means of ornamentation The principal street 
tiaveised the entue length of the city fiom east to west, a 
distance of about 4 miles, having four paiallel rows of 
columns, foiming a broad road m the middle open to the 
sky, and at each side a nanower coveied way or poitico. 
The road m the middle was laid with granite m the time 
of Antoninus Pius Fiom this mam stieet otheis branched 
off at mteivals up to the higher pait of the town on the 
one hand, and down towaids the liver on the other. 
Wheie such junctures occuned, the porticoes of the mam 
stieet weie earned over m the form of arches Among the 
buildings of which paiticular mention is made, are — (1), a 
temple to Jupitei Capitolmus, m imitation of the temple 
to the same deity in Rome, situated piobably on Mount 
Silpius , (2), the theatre, begun by the Seleucidse kings, 
enlaiged by Agnppa and Tibeiius, and finished by Trajan , 
and (3), the" groat Christian church begun by Constantine 
and completed by Constantius, which stood until 526 a d., 
when it was destroyed by an earthquake and file Its 
dome-shaped loot is said to have been of immense height, 
while many parts of the building glistened with precious 
stones and ornaments of gold The altar within it faced 
the west. Fiom the description it is thought to have 
lesembled St Yitalis at Ravenna. The necropohs appears 
to have been situated on Mount Casius, above Antioch, 
where are still sepnlehies cut m the rock, afterwards used 
as cells by anchorites, among them Zeno, who died about 
420 a.d. With a plentiful supply of water for private pur- 
poses fiom the wells and fountains in the city, it was yet 
necessary to maintain the public baths, which in Roman 
times became numerous, by aqueducts conveying water for 
some distance. The ruins of one of these aqueducts still 
r ema in, admired for the solidity of the masonry and the 
colossal scale of the structure (see Aqueduct). But 
with all its charms Antioch was beset by a danger which, 
often threatening, several times succeeded in laying its 
fairest aspect waste. The first recorded earthquake 
occurred 148 B.C., but the myths of the giants Pagres and 
Typhon there shuck by the thunderbolts of Jupiter seem 
to refer to similar commotions at a remoter period. A 
second earthquake, 37 A.D., iu the reigu of Cams Caesar, 
caused so much damage that the emperor sent two senators 
to look to the affairs of the city. A third followed m the 
time of Claudius. One effect of these disturbances was to 
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increase the tendency to supeistition, of winch there was 
an instance in the magician Dabbomus, v/lio placed a bust 
on a purple column in the centre of the city, and inscribed 
it atraerra airrwra, but in vain, for the next earthquake 
cast it down Much more severe was the earthquake 115 
a d , while the city was full of the Roman aimy winch 
Trajan was to lead against the Parthians The rivers 
changed their courses, Mount Casius shook, and it was 
only by taking shelter lor several days in the circus that 
Trajan himself escaped dangei from the falling buildings 
The city being restoied paitly by the aid of Tiajan and 
Haduan, was spaied any serious calamity of this kind till 
526 ad when it was entnely destroyed, the loss of life, 
all the greater because of an assembly of Christians then 
met, being reckoned at 250,000 persons. There had before 
been two shocks, 341 and 457-8 a d , the lattei attended 
with considerable loss Again, on Nov 29, 528 a.d , 
occurred anothei earthquake, through which 5000 lives 
were lost. There appeals to have been a violent shock, 
587 ad, followed on tne last day of Octobei 588 by anothei, 
attended with a ternble destiuction of life But the people 
of Antioch were not without tioubles of their own making, 
as when, by then disaffection towards the king Demetrius, 
they caused him to seek the aid of a body of Jews, with 
whom he fell upon his subjects, slaying a -vast number, and 
setting fire to the city. In 83 b c Tigranes, either by invita- 
tion or by force, took Antioch, but was compelled to leave 
it by Lucullus, who placed on the throne Antiochus 
Philopator. Syna became a Roman province in the time 
of Pompey, who (64 a.d ) enlarged the temple at Daphne, 
and conceded to Antioch autonomy In 47 ad. Caesar 
visited Antioch on his expedition from Alexandria against 
Pharnaces, and was regarded as a benefactor, and styled 
dictator, because he allowed the town to letain its freedom, 
and added several public works of importance Augustus 
■was no less favourably inclined to the famous Eastern city, 
which on the news of the defeat of Antony at Actium, 
hastened to espouse the cause of the emperor, and even 
instituted an eia from the day of that battle, which, how- 
ever, was not long retained The usual era from which 
reckonings weie made m Antioch, and over a great part 
of the East, down to the 10th century, was 312 bc, in 
which year Seloucns took Babylon It was known as the 
era of the Seleucidm Successive emperois showed their 
favour for the city by visits or the erection of public 
woiks Germamcus died at Antioch 19 ad, his body 
was burned in the forum, and a monument elected over 
his ashes Titus, it is said by Malala, placed the cheru- 
bim which he lemoved from Jeiusalcm on one of the gates 
of Antioch, aud there seems to be confhmation of this 
statement m the fact, that one of the gates continued 
long to be named after these figures Hadrian built an 
aqueduct for the town with a rcseivoir (castellim) at 
Daphne, in the foim of a temple to the nymphs and 
naiads Under Commodus a now splendour was given to 
Antioch by the celebiation of the Olympic games at 
Daphne Buildings wei e elected for the practice of 
athletic feats generally, and in paiticular for the use of 
those who competed m the games In 2 66 A d. the Persians 
invaded Antioch, appealing suddenly on the lulls while 
the people were assembled m the theatie, w r here many 
w ere slam by the enemy’s arrow's before escape was pos- 
sible The Christian church, paitly built by Constantine, 
and finished by his son, has alieady been mentioned, and 
from its great size it may be assumed that the Christian 
population of Antioch was already considerable In the 
tune of Theodosius the entire population is given by 
Chrysostom at 200,000, of w T hich number about the half 
were orthodox Christians, — a name which was here first 
applied to the disciples of Christ ( Acts xi. 26). From 252 to 


380 A d ten assemblies of the diuich were held at Antioch. 
It had been the residence of the apostle Peter, as it was 
afterwards that of the Patriaich of Asia But m the 
history of Christianity at Antioch no period is so memor- 
able as the reign of the empeior Julian, whose measures 
directed against the new icligion — such as closing the 
chui ok and allowing the temple of the Jew r s to be restored — 
brought upon himself an amount of odium which was far 
fiom being counterbalanced by success m his effoits to 
icvive the old utes of Apollo and Jupiter Valeus, though 
not oithodox, was yet libeial m the erection of new build- 
ings m Antioch, — among them a forum surioundcd by 
foui basilicas, and with a high column m the centre sur- 
mounted by a statue of Valentimanus This he did after 
having made peace with the Persians, Nov. 10, 371 ad. 
The reign of Theodosius the Great was signalised by a 
fieice sedition m Antioch, caused by a tax which ho had 
imposed m 387 or 388 a d , a year of famine The statues 
of the emperor and the impenal family were tin own down, 
and a tumult raised which was suppiessed with difticulty. 
Many of the offendeis weie punished with great seventy, 
while the town itself w r as depnved of its privileges as a 
metropolis. In the time of Leon a temple was elected m 
Antioch to Simeon Stylites, whose body was conveyed to 
the city from the hill, between 30 and 40 miles to the east, 
where, on the top of a column 40 or 60 feet high, he had 
lived in self-imposed martyidom for tlmty years. Under 
Zeno great effoits w r ere made to restore the city to its 
original splendour before the earthquakes of 526 and 528 
a d. Its name was now changed to Theopohs, but the 
change was of short diu ation, as were also the new build- 
ings ; for m 538 a d. Chosroes, the king of Persia, took 
the town, and, after removing all the plunder, even that 
of the church, gave it over to his soldieis, by whom the 
greater part of it was set on fire It was again partly 
revived by Justinian, but fi om this time gi adually sank 
from its high position of queen of the East Under 
Heraclms (635 a d ) it fell into the hands of the Saracens, 
who held it till 969 ad, when it w r as restored to the 
Roman dominion by Michael Biuza and Peter the Eunuch, 
and so retained till 1084 a d , when it fell into the power 
of the Tuiks, fiom whom again it was captuied by the 
Ciusadeis, 1098 a.d In 1268 a.d. it was taken by the 
sultan of Egypt, and never levived from the destiuction 
which it then suffeied Of the ancient city little now 
remains except a great aqueduct budge and pait of the 
massive •walls, which are still to be seen scaling step by 
step the piecipitous hills. At one place the wall is earned 
over a deep ravine with an aich about 60 feet high 
Acioss the Orontes is a bridge of nine arches, with two 
towers having gates plated with iron, whence the bridge is 
known as the iron bridge Neither the haibour nor the 
ancient walls which divided the four parts of the city can 
now be traced As m the case of many other Greek cities 
m Asia, once famous for their beauty, the site of Antioch 
is now studded with squalid hovels of mud and straw. 
The people live by the produce of the mulberry trees and 
by growing tobacco, which is of a fine quality. It is still 
called (Antioch) Antakie, and is sometimes, as m 1822, 
reminded of its ancient calamities arising from earthquakes. 
In 1835 it contained 5G00 inhabitants, with 6000 Egyptian 
soldieis under Ibrahim Pasha, who had then his head- 
quarters there. (O. O. Muller, Antiquiiates Antiochene?, 
Gottingen, 1839, fiom which the plan of Antioch has been 
here adapted; Bishop Pococke, Description of the East , 
Lond. 1743-5, Taylor, La Syne, la Palestine, et la Judee, 
Pans, 1855; and Voyage Pittoresqne de Syrk.) The 
ancient wuters, from whom most of our information con- 
cerning Antioch is deiived, are— (1) Malala (Johannes), 
Antiochenus, Ilisioria Chronica, Oxon., 1091; (2) lobar 
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mus, the Sophist, who had a school m Autioch m the time 
of the emperor Julian; and, (3) Chrysostom (John), 
patnaich of Constantinople (asm) 

ANTIOCH^ in Pi&idia, another of the many cities 
founded by Seleucus Nicator, was situated on the south side 
of the range of mountains between Phrygia and Pisidia 
Its remains, which were identified by Arundel m 1833, are 
close to the modern Yalobatch, in lat 38° 18' N , and long 
31° 23' E, and include the rums of several temples, a 
theatre, and a magnificent aqueduct. It w T as against the 
J ewish inhabitants of this Antioch that Paul and Barnabas 
shook off the dust of their feet’ (Acts xm 51) 

ANTIOCHUS I. (Soter, the Deliverer) succeeded his 
father Seleucus Nicatoi, the founder of the Syrian kingdom, 
in 280 b c He maintained for a time his father’s Mace- 
donian policy, but at length came to teims with Antigonus 
Gonatas Successful at first against the Gauls, who had 
invaded Asia Mmoi, he was finally slam by them in battle 
(201 bc) 

ANTIOCHUS II. (Theos, the God), the son and succes- 
sor of Antiochus I Under him Syria was troubled with a 
long Egyptian war, and lost Parthia and Bactna, which 
became independent He was foiced by Ptolemy of Egypt 
to put away his wife and marry an Egyptian princess, 
Berenice , but on Ptolemy’s death Berenice was discarded, 
and Laodice restored The latter, however, out of revenge 
oi mistrust, procured the death of her husband, her rival, 
and their son, 24G B u 

ANTIOCHUS III , surnamed the Great, was the son 
of Seleucus Callmicus, and ascended the Syrian throne at 
the age of fifteen, on the death of his brother, Seleucus 
Ceraunus. His reign embraced a senes of wars against 
revolted provinces and neighbouring kingdoms, m the pro- 
secution of which his disasters and successes were equally 
gi eat His march to India , his agreement with Philip of 
Macedonia for the partition of Egypt, his conquest of 
Palestine and Coele-Syna , his occupation of Asia Minor 
and the Thracian Chersonese , his collision wuth the 
Homans , his expedition into Greece, with the defeat at 
Theimopyloe by Acilius Glabno, and at Mount Sipylus (m 
Asia Mmoi ) by Scipio , and his dearly purchased peace in 
188 b o., aie the chief events of his life He was killed 
m an attempt to plunder a temple at Elymais, 187 b.c , and 
was succeeded by his son Seleucus Philopator. 

ANTIOCHUS IV (Epiphanes, the Illustrious, and by 
parody, Epimanes, the Insane), who had been a hostage m 
Koine fiom 187 bc, ascended the Syrian throne on the 
death of Seleucus, 175 bc, and soon made himself famous 
by his conquest of Ccele-Syua, Palestine, and Egypt itself, 
w ith the exception of Alexandria, which would likely have 
also been lus if the Romans had not interfered and for- 
bidden him the country Dui mg his Egyptian campaigns 
he twice took Jerusalem (170 and 168 bc), but he 
appears to have seen that he could never hope to subdue 
Judsea until he had rooted out the peculiar Jewish religion 
He accoidmgly promulgated a deciee, enjoining uniformity 
of worship throughout his dominions; and, on the refusal 
of the J ews to obey it, he went m person to J erusalem and 
endeavoured to force on them the worship of the Greek 
deities This persecuting policy stirred up the successful 
resistance of the Maccabees , and it was while hastening to 
quell this revolt that he fell ill of a loathsome disease, and 
died, raving mad, at Tabse, m Persia, 164 bc, His death 
was thought by the Jews to be au appropriate punishment 
for his persecution of them. 

ANTIOCHUS VIII , king of Syria, was the second son 
of Demetrius Nicator. During his reign (125-96 bc) 
those discords and wars began between the princes of the 
royal house of Syria, which form almost its sole history, till 
the kingdom w?,s reduced to a Roman colony in 65 b.c. 
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ANTIOCHUS, of Ascalon, a philosopher of the 1st 
century before Chust, who, coming undei the influence of 
Philo the Academic and of Mnesaichus the Stoic, was led 
to attempt a leconciliation between their antagonistic 
doctrines, and thus gave nse to what has been called the 
Fifth Academy In regard to the great question of the 
degree of certainty attainable by man, lie held, in opposi- 
tion to the scepticism of Plulo, that the human intellect 
has m itself a sufficient test of truth , and m regard to 
the question wherein happiness consists, he maintained 
that, while virtue was the gieatest essential, the cncum- 
stances of life were not a mattei of indifference Of 
his writings none have been pieserved to us , and for the 
greater part of onr mfoimation we are indebted to Cicero, 
who had studied under him at Athens, and continued to 
keep up a friendly intercouise with him afterwards He 
visited Alexandria and Rome, and lectuied on philosophy in 
both cities 

ANTIOPE (1), m Greek legend, the mothei of Amplnon 
and Zethus, was, accoiding to the Odyssey (xi. 260), a 
daughter of the river god Asopus In later poems, as in 
the Cypna, she is described as the daughter of Lycurgus, 
who appears as a long of Thebes Her beauty attracted 
Jupiter, who, assuming the form of a satyr, took hex by 
force After this she was carried off by Epopeus, king of 
Sicyon, who would not yield his possession of her till com- 
pelled by hei uncle Lycus On the way home she gave 
birth, m the neighbourhood of Eleutheise, to the twins 
Amphion and Zethus, of whom the former, some supposed, 
was the son of the god, the other the son of Epopeus. 
Both were left to be brought up by herdsmen. At Thebes 
Antiope now suffered fiom the persecution of Dirce, the 
wife of Lycus, but at last escaped towaids Eleutherae, and 
there found shelter, unknowingly, m the house where her two 
sons were living as herdsmen Here she was discoveied 
by Dirce, w ho ordered the tw T o young men to tie her to the 
horns of a wild bull. They were about to obey, when the 
old herdsman, who had brought them up, revealed his secret, 
and they now carried out the punishment on Dirce instead 
For this, it is said, Bacchus, to whose worship Dirce 
had been devoted, visited Antiope with madness, which 
caused her to wander lestlessly all ovei Greece till she was 
cured, and thereafter mai ned by Phoeus of Tithorea, on 
Mount Parnassus, where at last both were buried Their 
tomb is mentioned by Pausamas, ix 17, 4, x 32, 7 

ANTIOPE (2), an Amazon who boie to Theseus a son, 
Hippolytus As to how Theseus became possessed of her 
there are various repox ts Either she gave herself up to 
him out of love, when with Hercules he captured Themiscyra, 
the seat of the Amazons, or she fell to his lot then as a 
captive Or again, Theseus himself invaded the dominion 
of the Amazons and earned her off, the cunsequence of 
which was a countei -invasion of Attica by the Amazons. 
After four months of war peace was made, and Antiope 
left with Theseus as a peace-offering. In another account 
she had joined the Amazons against him because he had 
been untrue to her m desiring to marry Phaedra Antiope 
is said to have been killed by another Amazon, Molpadia, 
a rival m her affection for Theseus Elsewheie it was 
believed that he had himself killed her, and fulfilled an 
oracle to that effect 

ANTIPAROS, the ancient Oharos, an island of the 
kingdom of Greece, one of the Cyclades, m the modern 
eparchy of Naxos, situated on the west of Paros, from 
which it is separated by a strait about a mile and a half 
wide at the narrowest point It is 7 miles long by 3 
broad, and contains about 500 inhabitants, most of whom 
are collected m Kastro, a village on the north coast , their 
chief employments are aguculture and fishing The only 
remaikable featuie in the island is a stalactite cavern, 
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which is situated near the south coast, and is reached by 
a narrow passage, that is broken by seveial steep and 
somewhat dangeious descents The giotto itself, -which 
is supposed to be about 80 feet high, and more than 300 
m length and breadth, presents a scene of the most 
dazzling bnlliance and splendour. M de Nointel dis- 
covered it m 16T3, but theie is reason to believe that it 
had been known to the ancients. 

ANTTPAS, Herod. See Herod Aetipas 

ANTIPATER, regent of Macedonia dnung Alexanders 
Eastern expedition, 334 B c He gained this distinguished 
position by his faithful attachment and his piudence In 
330 he had to subdue the xebelhous tubes of Tin ace , 
hut even before this msuirection was quelled, the Spaitan 
king Agis had risen against Macedonia Having settled 
affairs m Thrace as well as he could, Antipatei hastened 
to the south, and in a battle near Megalopohs, gained a 
complete victory over the insurgents His regency was 
greatly molested by the arrogance and ambition of Olympias, 
the mother of Alexander The repeated complaints which 
both parties sent to Alexandei induced the latter to invite 
Antipat er to Asia, and to appoint Ciaterus regent m Ins 
instead But before this could be effected, Alexander died 
at Babylon In the Hist paitition of the empire among 
the Macedonian generals, Antipater and Ciaterus had 
allotted to them the administration of the dominions m 
Europe with the exception of Thiace, which was given 
to Lysimachus The death of Alexander tempted the 
Greeks to assert their independence, but tbe piudence 
and valour of Antipatei crushed all attempts m the Lamian 
war, and established the Macedonian rule in Gieece on a 
firm footing At the same tune Craterus was engaged 
in a war against the AUtolians, when news arrived from 
Asia which induced Antipater to conclude peace with them , 
for Antigonus leported that Perdiccas contemplated making 
himself sole master of the empire Antipatei and Crateius 
accordingly piepared foi war against Peidiccas, and 
allied themselves with Ptolemy the governor of Egypt 
Antipater ciossed over into Asia m 321, and while still 
m Syria, he received information that Perdiccas had been 
mui dei ed by Ins own soldiers Antipater now, as sole 
regent, made several new regulations, and having conimis 
eioned Antigonus to continue the war against Eumenes 
and the othei paitisans of Perdiccas, letumed to Macedonia, 
where he arrived m 320 Soon after he was seized by an 
illness which teimmated his active career 319 b o Passing 
over his son Gassander, he appointed Polysperchon regent, a 
measure which gave rise to much confusion and ill feeling 

ANTIPHILUS, a painter of the 4th century before 
Chi ist, who was placed by the ancient critics mtho highest 
rank aftei Apelles and Protogenes He was born m Egypt, 
taught by Ctesidemus, and patronised by Philip of Mace- 
don, and Ptolemy, son of Lagus Jealousy is said to have 
led him to bung a false accusation against Apelles, which 
resulted, according to the stoiy, m his being handed ovei 
to his rival as a slave In style the two artists were strongly 
opposed , Antiphilus being remaikable for a certain quick- 
ness of conception, facility of execution, and lightness of 
treatment 

ANTIPHON, the most ancient of the ten Athenian 
orators contained m the Alexandrine canon He was bom 
480 b o. at Rhamnus During the Peloponnesian war he 
was several times entrusted with the command of detach- 
ments of the Athenian foices, and took an active part in the 
political affairs of Athens He had a hand in the overthrow 
of the democracy, and the establishment of the oligaiehy 
of the Four Hundred, 411 bo, but as the new govern- 
ment was soon after changed, Antiphon was accused of hig h 
treason, and put to death. He must be regarded as the 
founder of political oratoiy at Athens, for he was the first 


that reduced the art of the orator to definite rules and 
principles He wiote speeches for otheis, but never 
addressed the people himself except at his own tnal 
Seventeen orations beaung his name aie extant, but two oi 
three of them may be spurious They are punted in the 
various collections of the Gieek Oiators Fiom this Anti- 
phon the orator we must distinguish two otheis the one 
a philosopher, mentioned by Xenophon (. Memor , i 6), 
who is said to have wntten about di earns, and the 
other, a tragic poet, who lived at the couit of the elder 
Dionysius 

ANTIPHONY (dm, and cfjonrj, a voice), a species of 
psalmody m which the choir or congregation, being divided 
into two paits, sing alternately The peculiar structure of 
the Hebiew psalms tendeis it probable that the antiphonal 
method originated m the seivice of the ancient Jewish 
Church According to the historian Sociates, its introduc- 
tion mto Chustian worship was due to Ignatius (died, 115 
ad), who m a vision had seen the angels singing m altei - 
nate choirs In the Latin Church it was not piactised 
until more than two centuries later, when it was intro- 
duced by Ambrose, bishop of Milan, who compiled an 
antiphonary, or collection of woids suitablo for antiphonal 
singing The antiphonary still m use m the Roman Catholic 
Church was compiled by Gregory the Gieat (590 ad) 

ANTIPODES, a word of Gieek derivation (dm', against, 
opposed to, iroSes, feet), — fiom the inhabitants walking 
feet to feet, — is a relative teim applied to any two peoples 
or places on opposite sides of the earth, so situated that 
a line drawn from the one to the other passes tlnough tho 
centre of the globe and forms a tiue diameter Thus, 
the Noith Pole is exactly antipodal to the South Any 
two places having this relation — as London and, approxi- 
mately, Antipodes Island, near New Zealand — must bo 
distant fiom each other by 180° degrees of longitude, 
and the one must be as many degrees to the noith of tho 
equator as the other is to the south. Noon at the ono 
place is midnight at the other, the longest day coi responds 
to the shortest, and mid-wmtei is contemporaneous with 
mid-summer In the calculation of days and nights, mid- 
night on the one side may be legaided as corresponding to 
the noon eithei of the previous or of th & following day If 
a voyager sail eastwaid, and thus anticipate the sun, his 
dating will be twelve hours m advance, while the icckon- 
mg of another who has been sailing westward will he as 
much m anear. Theie will thus he a difference of twenty- 
four houis between the two In this way tho Portuguese 
in Macao are a day before their Spanish neighbour & m tho 
Philippine Islands 

ANTIQUE, denoting etymologically anything that is 
ancient, is conventionally restricted to the remains of Gieek 
and Roman art, such as sculptuies, gems, medals, seals, 
<fcc In this lnmted sense it does not include the artistic 
remains of other ancient nations, oi any product of classical 
art of a latex date than the fall of the Western Empire 

ANTIQUITIES In keeping with its derivation, the woi d 
“ antiquities” had for long a wide and general acceptation, 
embracing everything belonging to the knowledge of tho 
remoter past The range of the teim has been giadtially 
lessened, and a distinction has grown up between history 
on the one hand and antiquities on the other, though tho 
line of demarcation is not of the most definite kind. Dr 
Arnold made the distinction between the historian and the 
antiquary to consist m this, that the historian studied the 
past for the sake of its hearing on the present, while the 
antiquary was content to investigate it for its own sake 
alone. It might rather be said, however, that the historian 
is concerned with the activities of the past, tho antiquary 
with the products — the one -with the progress and variation 
of the creative processes, the other with the perceptible 
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and permanent results In the vast range of subjects 
with which both classes of inquirers have to do, — religious 
ntes, social customs, legal forms, architectural remains, 
sculptures, paintings, and so on, — -it is plain that the more 
decidedly anything takes outward fonn the more un- 
doubtedly it is the property of the antiquary lather than 
of the historian, and thence it has happened that the anti- 
quary is not unfrequently thought of as having little con- 
cern with anything beyond purely material relics 

With respect to its tieatment of the past three periods 
in a nation's history may be roughly distinguished — the 
period of emotional interest, the period of neglect, and the 
period of scientific attention To the last of these the true 
antiquarian spirit belongs Of the prevalence of this spirit 
m the classical ages of Greece and Rome we have but little 
evidence, though a considerable interest in archaeological 
subjects was manifested by the greater historical intellects, 
such as Thucydides, Polybius, or Livy. But m the Alex- 
andrian school there was a great, though somewhat lire- 
gular, development of antiquananism, which acquired more 
of a scientific character from its being rather cosmopolitan 
than national 

At the revival of learning, when such enthusiasm was 
felt for everything classical, the relics of Greece and Rome 
were carefully collected and preserved, but it was some 
time before a transition took place from classical to national 
antiquananism, and hence it is that the earliest literature 
of aichseology is almost solely confined to the classical area 
Manutius the younger (1511-1574), Sigonius (1520-1584), 
Meursius (1579-1639), Gruter (1560-1627), Gronovius 
(1645-1716), Graevius (1632-1 703), Pitiscus (1637-1727), 
die., kept up the line of laborious scholarship which laid 
the massive foundations of our present archaeological 
erudition The discoveries at Herculaneum (1713) and 
Pompeii (1755) gave a gieat impulse to such studies in 
general, besides supplying a special field of inqmiy for 
such men as Yenuti, Jono, Bayardi, Rossini, and Ciampitto, 
Mazois, Gau, Gell, Barrt, Fioielh, Overbeck, Dyer, Momer, 
Gairucci, Ac The names of Heeren, Mullei, Niebuhr, 
Oreuzer, Boeckh, Hartung, and Zumpt are well known to 
all who are familiar with the subject of classical antiquities, 
and to these may be added Curtius, Waddington, Braun, 
Lasaulx, Le Bas, Roulez, Rangabe, Schomann, ' Camna, 
Panofka, Becker, Marquardt, and Lange The results of 
their labours have been collected m such books as Pauly’s 
Uncyclopadie der classischen A Iterthumsmssenschaft , Smith’s 
Dictionary of Greek and Roman Antiquities, and Darem- 
berg and Saglio’s Dictionnaire des Antiqmtes grecques et 
romames The capitals of Greece and Italy have naturally 
atti acted particular attention to themselves On Rome 
we have the special works of Desgodetz (1682), Piranesi 
(1784), Overbeck, Rossini, Reber, Dyer, Reumont, Nibby, 
besides the famous Beschreibung by Bunsen, Platner, 
Gerhard, Rostell, Ac , on Athens those of Leake, Porch- 
hammer, Wordsworth, Stuart and Revett, Beule,Laborde, Ac. 
In connection with Etruscan antiquities, Micali, Dempster, 
Inglirami, Dennis, Hamilton, Heyne, Lana, and Raoul- 
Rochette are well known The mysteries of the Egyptian 
monuments have found interpreter m Young, Champolhon, 
Bunsen, Letronne, Lenoir, Leemans, Sharpe, Ac , while 
the marvels of Assyria have employed the energies of such 
men as Botta, Layard, Rawlmson, Munter, Giotefend,Rask, 
Burnouf, Lassen, Westergaard, Hincks, De Saulcy, Holtz- 
mann, Haug, Spiegel The antiquities of the northern 
nations of Europe have been treated by Mallet, Thorlacius, 
Nyerup, Werlauff, Worsaae, Thomsen, Brunius, Grupen, 
Hemeccius, Roessig; those of Prance by Montfaucon, 
Caylus, Martin, Sauvagere, Ram<$, Laj'ard, Renouvier, 
Didron, Gailhabaud, Gilbert, Beugnot, Cochet, and a 
multitude of others. The Russian antiquities have been 
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magnificently represented in a great work issued by order 
of the Government 

In our own country the names of Leland, Camden, 
Heame, Dugdalc, Giose, and Roy, are not forgotten m the 
newer fame of Fosbrooke, Palgrave, Ellis, Wnght, Stuart, 
Wilson, Biand, Lodge, Laing, Bateman, Ac For a know- 
ledge of American antiquities v e are largely indebted to 
Davies, Sqtuer, Lapham, Haven, Rosny, Stephens, and for 
those of Mexico to Ranking 

In what are called ecclesiastical antiquities, besides the 
older works of Ugolmus, Canisius, and Bingham, we may 
mention Buchon, Bourassc, Martigny, Guenebault The 
names of Lubbock and Tylor are especially famous in those 
mqumes which relate to the general condition of pr im eval 
humanity 

Associations of various kinds have naturally been formed 
by scholars interested in aichaeological pursuits for the 
promotion of their favourite studies, and a large number 
of periodical publications have been established, partly in 
connection with such associations, and partly as matters 
of commercial speculation. 

As eaily as 1572, in our own country, a sort of society 
was foirned by Bishop Paiker, Sir Robert Cotton, 'Wilham 
Camden, and a few kindred spirits, for the preservation of 
the national antiquities, and it continued to exist till 1604, 
when it was bioken up by James I , who was afraid that it 
might degenerate into a pohtical association. Papers on 
subjects discussed by them have been preserved m tho 
Cottonian library, and were printed by Hearne, in 1720, 
as A Collection of Cunous Discourses , and again, in 1771, 
by Sii Joseph Ayloffe, with considerable additions In 
1707 Humphry Wanley and a number of other gentlemen 
began to meet together for a similar purpose, and next year 
they received the co-opeiation of the brothers Gale, Dr 
Stukeley, Rymei, Ac In 1717 they were reconstituted, 
and m 1750 they obtained a charter from George II as 
the Society of Antiquaries of London In 1780 they were 
presented by George III -with apartments m Somerset 
House m the Strand The council consists of twenty 
members and a president, who, during his tenure of office, 
is one of the trustees of the British Museum 

The Society of Antiquanes of Scotland was founded in 
1780, and has the management of a large national Anti- 
quarian Museum m Edinburgh In Ireland there is a 
Royal Historical and Ai chceological Association , which 
holds its meetings at Kilkenny The Societd des Anti- 
quaries de Fiance was formed, m 1813, by the reconstruc- 
tion of the Academie Celtique , which bad been m existence 
since 1805 In Germany theie are a large number of 
societies that, under the name of Histonsche Vereme, 
embrace the study of antiquarian subjects, and keep up a 
connection with each other through the Correspondenzblatt 
des Gesammtverans der deutschen Geschiclits- und Alter- 
thumsvereine, published since 1853 at Stuttgart There is 
a well-known Societe Royale des Antiqvmres du Noi d at 
Copenhagen. Similar associations, far too numerous to 
mention, have been formed m all countries of European 
civilisation. 

The word antiquarius fust appears in the later Roman 
classics (Tacitus, Suetonius, Juvenal), with the signification 
of an affecter of old words and phrases In the Middle 
Ages it was employed as the designation of one who was 
skilled in copying ancient manuscripts; and in modem 
Geiman it has kept, m the form Antiquar , the cognate 
meaning of a dealer m old books 

ANTISEPTICS (am, against, and oijrrros, putrid, from 
a-rjirw, to make rotten), substances which have the property 
of preventing or arresting putrefaction in dead animal or 
vegetable matter. The access of air, together with a 
moderate amount of ■warmth and of moisture, are neces- 
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ear; to the occurrence of the putrefactive changes, which 
consist essentially in. tho breaking up of the complex 
01 game material, and the formation of new and simpler 
combinations among its constituent elements During the 
piocess various gases and vapouis ate evolved, and the 
lower forms of animal and vegetable life are observed to 
grow and multiply m the putrefying substance. The 
exciting causes of putrefaction have long formed a subject 
of scientific discussion, two widely-diffeient theones being 
maintained respecting them. By the one, the changes 
which occur during the process are held to be fiom the 
first the result of chemical decomposition m the organic 
substance, whose atoms are m a state of motion or activity, 
which is capable of being communicated by catalytic action 
to other organio matenal m contact with it (Liebig), 
while, further, it is asseited that minute living oiganisms 
may be evolved fiom the dead matenal as the result of these 
chemical transformations By the other theory, which is 
founded mainly upon the researches of Pasteur, the putre- 
factive changes are ascribed to the agency of organised 
germs evei piesent in the atmosphere, which, finding a 
suitable nidus m the putrescible material, grow and 
multiply, pioducmg the chemical decompositions as the 
result of their action Putrefaction, it is further maintained, 
may be entirely prevented by means winch exclude the 
access of germs The subject derives much interest and 
importance from its relation to the doctrines of the origin 
of life, as well as to questions concerning the sources of 
contagion and epidemic disease, and continues to the pre- 
sent time a matter of keen inquiry and experiment among 
physiologists. (See Biology ) 

Putrefaction may be pi evented by removing one or moie 
of the conditions essential to its occurrence Thus, by 
exclusion of the atmosphere, dead matter, which would 
speedily undergo decomposition, may be kept intact for an 
indefinite length of time, as shown m the method of pre- 
serving meat by hermetically sealing the jars after the 
expulsion of the air by heat Again, the preservative 
influence of a low tempeiature is well known , and ex- 
tieme cold is a poweiful antiseptic, as proved m the case 
of the frozen mammoths of northern Asia Furthermore, 
the abstraction of moistutc will prevent corruption m dead 
matter. In warm and dry climates animal food may be 
preserved by exposuie to the sun In the ancient practice 
of embalming the dead, which is the earliest illustration of 
the systematic use of antiseptics, the moister portions of 
the body were removed before the preservative agents w ere 
added (See Embalming ) Numerous chemical substances 
have the power of counteiactmg the putrefactive process 
Many of these liavo been long known and used for this 
purpose In embalming, besides the application of various 
aromatics and resins, the body was washed with cedar oil 
and nation (soda), and pitch or tar were used as anti 
septics Pitch was used by the Homans in wine-making 
to control the fennentLve process. The fumes of sulphur 
were largely employed by the ancients for purposes of 
purification, while common salt has been known and used 
for ages as one of the best preservatives from decay The 
mineral acids possess antiseptic propeities, as do also many 
of the metalhc salts — the chloride of zinc, m the form of 
Sir W Burnet’s disinfecting fluid, being one of the most 
potent of them. Alcohol is well known for its power of 
preserving animal substances fiom decay. Quinine has 
been found to possess stiong antiseptic properties. The 
tar products, notably caibolic acid, are among the most 
approved and extensively used of all antiseptic agents. 
The various substances named possess the power of pre- 
venting putrefaction m dead animal or vegetable matter, 
and to a greater 01 less degree of arresting it where already 
begum They likewise exert a similar action on the ana- 
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logous piocess of fermentation They differ from mere 
disinfectants, which destroy the emanations fiom putie* 
scent matenal, but do not necessarily anest the progress 
of decay (See Disinfectants ) Some antiseptics, how- 
evei, such as sulphuious acid, aie poweiful disinfectants 
also, while others, such as quinine, have no disinfectant 
properties at all. Various opinions are entertained regaul- 
mg the modus opei ct udi of antiseptics. By those who 
hold the purely chemical theoiy of putiefaction they are 
believed to operate m different ways accoidmg to their 
chemical propeities , thus, sulphurous acid is said to act 
by deoxidising the putrescible matter , the mineral acid ■> 
and metallic salts by combining with the substance, and 
forming a permanent compound; and tho tai acids m a 
similar manner On the other hand, the suppoitem of 
the germ theory maintain that carbolic acid, and indeed 
all true antiseptics, pioduce tlieir effect by acting as 
poisons to the mfusoiial organisms which are held to bo 
essential to the occuirence of the putrefactive pio- 
cess 

One of the most important applications of antiseptics 
fias been then introduction into medical and surgical 
practice Although their internal administration, with the 
view of counteracting diseases believed to be due to moibui 
poisons, has not hitherto yielded any marked practical 
result, their employment m the tieatment of wounds lias, 
m the hands of Professor Lister of Edinburgh, atti acted 
much interest, and has exercised an important influence on 
surgical practice during the past ten ycai s Prof essoi List ei , 
adopting the geim theory of putrefaction, and regaulmg 
many of the evils arising in connection with open wound* 
as the result of putrid discharges, produced by tho agency 
of atmospheric germs, seeks to exclude the access of these 
to wounded surfaces by the employment of antiseptics, 
particularly carbolic acid, the power of which m destroying 
living organisms is undoubted Dressings of gauze, made 
antiseptic by previous treatment with strong caibolic acid, 
aie applied to wounds The acid well diluted with water 
is likewise employed as a lotion, and, during the dressing 
of wounds and the performance of operations, is also ap- 
plied m the form of spiay to the surrounding atmosphere, 
with the object of pi eventing all access of germs Boiacic 
acid is also employed by Mr Lister as an antiseptic Tho 
chief benefits claimed foi this method of tieatment aie, that 
wounds, however extensive, may heal without the occur- 
rence of putrefaction m the dischaiges, and that thereby 
tho nsks of blood poisoning (pyaemia, Ac.) are reduced to 
a minimum. Although tho antiseptic system m surgery is. 
but on its tnal, and its practical advantages over the 
methods of treatment in geneial use are still questioned by 
many high authorities, it has already obtained wide repute, 
and is extensively employed by surgeons both m this and 
other countries. (j o a.) 

ANTISTHENES was the earliest Greek expositor of a 
philosophy and inode of life to w T hich the name Cynicism 
soon came to be applied Though a native of Athens, ho 
was the son of a Thracian mother, and it w'as 111 the 
gymnasium of Cyuosarges, to which the half-breeds wcie 
xestiicted, that he is said to have taught. From that 
place he and Ins follow r ers probably received the name 
Cynic ; but the popular derivation of the word connected 
it wuth the dog, whose shamelessness and importunity 
many of their actions seemed to imitate. In the time of 
Diogenes the name was firmly fixed as a nickname, ami 
even adopted by the Cymes themselves. 

Antisthenes was apparently born some years before the 
Peloponnesian wai began, and from Ins remark on tho 
rejoicings after the battle of Leuctra (371 b e.) — that the 
Thebans were like a pack of schoolboys who had thrashed 
their master — it may be inferred that he lived on nearly to 
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the middle of the 4th century u c He may be legarded 
as an elder contemporary of Plato In youth he studied 
rhetoric under Gorgias, perhaps also under Prodicus and 
Hippias These studies boie fiuit, not meiely m the 
stylistic ability uhich made lus writings eulogised by 
later critics, but moie especially m the doctnne lie after- 
ward held, that the study of names -was the hist step in 
education He opened a school of his own, and was on 
the way to distinguish himself m the usual course of oratory, 
when he met with Sociates, and his views of life undeiwent 
a change Fiona that time he became the inseparable 
admirer of Sociates, to hear whom he walked eveiy morn- 
ing from Piraeus to Athens, a distance of about 5 mdes 
Antisthenes was poor, and lived m the midst of a com- 
mercial population which had suffered seveiely fiom the 
disasters attending the downfall of the Athenian empire 
He became the philosopher of the proletariate, cairymg 
into the haunts of the indigent and the vicious those pnn- 
ciples which had been spreading m wealthier cncles, and 
modifying them to suit altered cucumstances His eailier 
culture had always been more liteiaiy and ihetoncal than 
strictly philosophical, and he never attained a mastery over 
metaphysical problems. Anstotle speaks of him as un- 
educated and simple-minded , and Plato has been under- 
stood, m more places than one, to refer to the zeal without 
knowledge with which he dwelt upon the difficulties of 
dialectic Words and names were to him moie important 
than thoughts The puzzle of the one and the many, 
which then was so prominent, led him to the strange con- 
clusion that we can never say that one thing (or name) is 
another, as that a tree is green, but only that a tree is a 
tree. Such an adhesion to identical propositions as the 
sole form of judgment led him to deny the possibility of 
contradiction altogether He objected to the Platonic 
theory of the substantive existence of relative and quali- 
tative teims, such as good or beauty, The diamatismg 
legend shows him putting out his cnticism thus “Plato," 
he said, “I can see a horse, and I can see a man, but 
humanity and hoisehood I cannot see.” “True,” leplied 
Plato, “you have the eye which sees a horse and a man , 
but the eye which can see horsehood and manhood you 
have not.” The idea expiessed by the so-called abstract 
term was to Antisthenes meiely subjective — a bare concep- 
tion (ij/ilr] ewoLa) in the mind Antisthenes, m shoit, 
opposes a crude Kealism to the Idealism of Plato The 
attitude of Antisthenes towards intellectual philosophy is 
m the mam negative, and the geneial lesult he comes to is 
that logical or metaphysical investigations which go beyond 
name are unfruitful and frivolous 

A certain training is, however, necessaiy before a man 
can become what Antisthenes washes him to be —his 
own master, independent of all external goods and social 
ties. This preparation consists m the laborious endeavour 
(irovo s) to raise himself above those external circumstances 
of human life which reflection shows to be useless and 
vam show (rS^os). We must separate what we leally are 
by nature from our artificial sui roundings, so as to dis- 
cover the minimum of real wants m life , and then fixing 
our mmd on that standard, we must discard whatever is 
desirable only because popular opinion calls for it Seeing 
that nature needs but little, and that this little is easily 
attained, if we do not insist on the delusions which attend 
it, the wise man will, it is true, gratify the natural cravings, 
but will not do moie. These inevitable appetites of sex 
and food being satisfied, without the additions and refine- 
ments which art and fashion requiie, he will renounce 
pleasure as such. In the paradoxical language of Antis- 
thenes, he would rather plunge into insanity than into 
pleasure. His aim must be to become, as much as may 
be, independent of everything outside, using it as needful, 
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but not desnmg it as a gratification Such a mastery of 
self is what is called virtue, and is enough for happiness. 
It is hard to win, hut once attained it can never be lost. 
The Cynic is one who surrenders the city of human life, 
with its vaned scenes, on account of the difficulty of 
keeping his giound, and who is content if he can hold out 
the bairen rock of the citadel as a soldier, constantly on 
the watch and in pi ocinctu Unfortunately this conception 
of a minimum of needs is somewhat vague, and allows 
many degiees Diogenes could criticise and impiove upon 
Antisthenes, and the Indian gymnosophists pointed out 
that Diogenes himself exceeded the strict demands of 
nature 

Antisthenes, though he did not encouiage the formality 
of a school, and drove away the cunous or enthusiastic 
with his staff, taught others by his example and by his 
caustic words The Cynic was something of a missionary 
He adopted a peculiar garb, at first perhaps for reasons of 
economy, but subsequently as a symbol of his profession. 
A rough cloak, which could be doubled to counterfeit an 
inner garment, and served the purposes of a night covering, 
a wallet, m which provisions could be carried ; a staff to 
support his steps, and perhaps something from which to 
drink, constituted the property of the bare-footed Cynic ; 
and to these was afterwards added a long beard The 
successois of Antisthenes lived, like mendicant friars, on 
the alms of the public, and wandered fiom place to place, 
sleeping by night on the steps of public buildings, or 
occupying any vessel or tub which might suit their pur- 
pose Antisthenes himself seems not to have been speci- 
ally extravagant m conduct, hut the later Cynics, who 
were without his eaily culture, made it a point to disregard 
all decency and social conventions Whatever they had to 
do they deemed it their duty to do m public — at least 
such is the tenor of many tales The wise man, they 
held, would follow another law than that of his city ; he 
was a citizen of the world Sexual desires he would 
unquestionably have to satisfy, but m the most convenient 
way, without regard to sentimental objections or to beauty 
— the ugher the better. Some, at least, of the Cymes main- 
tained the advisability of a community of wives. They 
allowed to no ceremonies more than a relative foice. 
According to Diogenes, the practice of cannibalism among 
certain tribes shows that the prohibition against eating 
human flesh is no part of the code of nature 

So far the Cynics taught practically But they were 
also great m repartee and sarcasm. The fine touch of 
Socratic irony, which had given offence by talking occa- 
sionally about pots and pans, was succeeded by a rough 
and sometimes gross satire, which scrupled not to deal 
with matters viler still Antisthenes, it is said, had some 
powers of social attraction , but if it were so, his succes- 
sors were more marked by the seventy of their rebukes, 
Fiom the Homeric poems, the Bible of the Gieeks, they 
drew many of the weapons of their warfare, parodying its 
language, and applying it to suit their own circumstances. 
Public manners, men, and measures were assailed m no 
merciful spirit. Antisthenes compared the cry of demo- 
cratic politicians to the speech in which the hares demanded 
equality of nghts from the lion. He was equally at odds 
with the aesthetic and literary tendencies of his time. 
Aristippus, Plato, and Isocrates were among his literary 
enmities Nor was he less trenchant in his criticisms of 
popular superstitions, of soothsayers, and mystery-mongers. 
When the priest dilated m his seimon on the blessedness 
of the other world for the initiated, Antisthenes mteirupted 
him with the words: “Why don't you die, then 

Antisthenes was a voluminous writer , his works, accord- 
ing to Diogenes Laertius, filled ten volumes Of these 
scarcely anything is left. They seem to have been on 
II. — 18 
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various subjects, many of them being apparently a moralis- 
ing interpretation of the poems of Homer. We can base 
our estimate of Antisthenes only on the sayings attributed 
to him, and, above all, to his follower Diogenes 

The great age of Cynicism in Gieece is the century from 
400 to 300 bo. Diogenes, who succeeded Antisthenes, 
carried the exaggeration still further , and yet, m the stoiy 
of the education of the children of Xeniades by him, there 
are traits which anticipate the educational theory of 
liabelais and Rousseau Crates, who succeeded Diogenes, 
voluntarily abandoned his possessions , and Hipparchia 
was so enamoured of Cynical hfe, that she lefused her 
wealthy suitors, and marued the landless and ill-favoured 
Crates. They were both notable features m the school, 
which includes the names of Monimus (a slave who was 
attracted by the fame of Diogenes), Onesicntus, Metiocles, 
and Memppus. In Menedemus the Cynical succession 
disappears, perhaps combining with the Meganc For 
more than three centuries the name continued a tradi- 
tion, when in the 1st and 2d centuries of the Chnstian 
era it was revived The majority of the Cynics of that 
date were a worthless set of vagabonds, who used the 
garb and the name as a cover for all iniquities They 
may be compared to the mendicant oiders m the worst 
days of their corruption But amongst them two or tin ee 
names have a brighter light thrown upon them. Demetnus 
is lauded by his contemporary Seneca, and about a hun- 
dred years later Demonax is enthusiastically presented to 
the woild by Lucian. There is much of the old Cynic in 
these descnptions , but the men were more eclectic, and 
had m some respects followed the advance of the general 
culture Cynicism lasted for a few centunes longer, but 
never contributed anything to philosophy properly so 
called It was a mode of life rather than a theoiy , and 
it sank before the monasticism and asceticism which 
maiked certain directions in the history of the Chnstian 
church (w w ) 

ANTITHESIS (dvr tfoerts) is, m rhetoric, the bunging 
out of a contrast m the meaning by an obvious coutiast m 
the expression, as in the following — “When theie is need 
of silence, you speak, and when there is need of speech, 
you are dumb , when present, you wish to be absent, and 
when absent, you desire to be present , m peace you aie 
for war, and m war you long for peace , m council you 
descant on bravery, and m the battle you tiemble ” Anti- 
thesis is sometimes double or alternate, as m the appeal 
of Augustus: — “Listen, young men, to an old man to 
whom old men were glad to listen when he was young ” 
The force of the antithesis is increased if the words on 
which the beat of the confciast falls are alliterative, or 
otherwise similar in sound, as — “The fairest but the 
falsest of her sex ” Theie is nothing that gives to expres- 
sion greater point and vivacity than a judicious employ- 
ment of this figure , but, on the other hand, there is no- 
thing more tedious and trivial than a pseudo-antithetical 
style Among wiiteis in our own language who have made 
the most abundant use of antithesis, are Pope, Young, 
Johnson, and Gibbon , and, to an egregious extent, Lily in 
his Fuphues. It is, however, a much more common feature 
in French than m English , while in German, with some 
striking exceptions, it is conspicuous by its absence. 

ANTITYPE (dvnTwos) denotes a type or figure corre- 
sponding to some other type It is m this sense of copy or 
likeness that the word occurs m the New Testament (Heb 
ix 24 j 1 Peter in 21) By theological writeis antitype 
is employed to denote the reality of which a type is the 
prophetic symboL Thus, Christ is the antitype of many 
of the types of the J ewish ritual. By the fathers of the 
Greek Church antitype is employed as a designation of the 
bread and wine m the sacrament of the Loid’s supper. 


ANTIUM, a city on the Italian coast, about 33 miles 
S from Rome Its site is now occupied by the village 
Porto d’Anzio, or d’Anzo Pounded, it is supposed, by 
Pelasgians, it became connected with the Latin League, 
and about the beginning of the 4 th century before Chust 
passed into the hands oi the Yolsci As the chief city of 
this people it continued, m spite of lepeated defeat, to 
cany on, with intervals of peace, a peitmacious war against 
the Romans till the yeai 333 ec,h hen it was finally sub- 
dued, and garnsoned by a Roman colony, its ships being 
destroyed, and their i osti a or beaks sent to ornament the 
speaker’s platfoim in the Foium. Towards the close of 
the republic it was again a beautiful and nourishing town, 
gieatly lesoited to by the wealthiei Romans There was 
a magnificent temple to Fortune, and others to JEsculapius, 
to Venus, and to Apollo It was patronised by the em- 
peror Augustus, and became the birth-place of Caligula and 
Nero The latter ennched it with a fine artificial haibour, 
and it was afteiwaids indebted to Antoninus Pms fm an 
aqueduct It seems to have fallen into decay about the 
5th centuiy, and the attempts made m the 1 7th by 
Innocent XII to xestore it had only a temporary suc- 
cess It is now the property of the Boighese family, and 
is a favourite bathing-place m the early summer months 
Among the ancient remains that have been discovered hero 
are the Apollo Belvedere , and the Borghese or Fighting 
Gladiator. 

ANTIYARI, or Bar, a town of Turkey, in Albama, 
situated on the Adiiatic Sea, 18 miles N.W. of Scutari. 
It possesses a castle that is now of no value as a fortifica- 
tion, and a good harbour foi vessels of light draught, which 
accommodates a considerable tiade m the pioducts of 
Albania. It is the seat of a Roman Catholic bishop 
Population about 0000 

ANTONELLO da Messina Of the events of tins 
celebiated pamtei’s hfe we know little more than that he 
was probably bom at Messina about the beginning of the 
15th centuiy , lived and laboured at his ait for some time 
in his native countiy, happening to see at Naples a paint- 
ing in oil by Jan Van Eyck, belonging to Alionso of 
Aragon, was struck by the peculiarity and value of tlio 
new method, set out for the Netherlands to acquire a 
knowledge of the process fiom Van Eyck’s disciples, spent 
some time there m the piosecution of his ait; returned 
with his secret to Messina about 1465, probably visited 
Milan; removed to Venice m 1172, where ho painted for 
the Council of Ten, and died there about 1493 His stylo 
is remarkable for its union — not always successful — of 
Italian simplicity with Flemish love of detail. His sub- 
jects are fiequently single figures, upon the complete 
representation of W'hich he bestows Ins utmost skill. Theie 
are still extant — besides a number more or less dubious — 
twenty authentic productions of lus pencil, consisting of 
“Ecce Homos,” Madonnas, saints, and half-length portraits, 
many of them painted on wood The finest of all ns said 
to be the nameless pictuie of a man m Hie Berlin Museum. 
Antonello exercised an impel taut influence on Italian 
painting, not only by the mtioduction of the Flemish 
invention, but also by the transmission of Flemish ten- 
dencies 

ANTONIDES, Hans [Jan Van der Goes], a Dutch 
poet, was horn Apul 3, 1647, at Goes, m Zealand, of poor 
but respectable parents They removed to Amsterdam 
when he was about four years old, and he there enjoyed 
the tuition of Hadrian Junius, and James Coccems. Ho 
was only nineteen when he attracted attention by his 
tragedy, Trazil, of overrompelt Sma — Trazil, or the Con- 
quest of China The venerable Vondel called him his son, 
and said he would have been proud of being the author of 
bis Bellone aan Band. His parents designed him for an 
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apothecary j but Buisero, one of the lords of the adnin- 
alty at Amsterdam, defrayed his college expenses, and 
enabled him to take the degree of doctor of physic He 
practised with success, and established his poetic fame by 
his Y-stroom, an epic on the river Y He died on the 
18th of September 1664. His writings aie lernaik- 
able for their warmth of fancy and vigoiu of expression, 
which sometimes degenerate into extravagance and bom- 
bast His complete woiks weie printed at Amsteidam in 
1714, 4to, with a sketah of his life 

ANTONIN! ITINERARIUM, a valuable register, still 
extant, of the stations and distances along the vanous 
roads of the Koman empne, seemingly based on official 
documents, which were piobably those of the suivey oigan- 
ised by Julius Caesar, and earned out under Augustus 
The work has plainly undergone vanous revisions down to 
the end of the 3d century What connection any of the 
Antomnes may have had with it is unknown The whole 
Itineiary was punted by H Stephens at Pans, 1512, and 
by Wesseling at Amsterdam, 1735 The part relatmg to 
Britain appeared at London, 1799, as Itei Bi itanmai um, 
with a new commentary, by Thomas Reynolds 

ANTONINUS LIBER ALIS, a Cheek grammarian, who 
probably lived about 147 A d His woik, ^.era/iop^uo-eov 
erw ayuyy, consists of foity-one tales of mythical metamoi- 
phoses, and is chiefly valuable for the study of Greek 
mythology. One of the best editions is that of Koch, 
Leipsic, 1832, 8vo 

ANTONINUS, Marcus Aurelius. See Aurelius, 
Marcus 

ANTONINUS, Titus Aurelius Fulvus Boronius 
Arrius, sui named Pius, was the son of Aurelius Fulvus, a 
Roman consul, whose 
family had originally be- 
longed to Nemausus 
(Nismes) He was born 
near Lanuvium, 86 ad, 
and, having lost his father, 
was brought up under the 
care of Ainus Antoninus, 
his maternal grandfathei, 
a man of integrity and 
culture, and on terms 
of friendship with the 
younger Pliny. Having 
filled with more than usual 
success the offices of quaestor and praetoi, he obtained the 
consulship in 120 a d , w r as next chosen one of the foui 
consulais foi Italy, greatly mci eased his reputation by his 
conduct as proconsul of Asia, aequned much influence 
with the emperor Hadnan, by whom he was at length 
adopted as his son and successor m Februaiy 138 a d , and 
a few months aftei wards, on Hadrian’s death, was en- 
thusiastically welcomed to the thione by the Roman 
people, who, for once, were not disappointed m their 
anticipation of a happy reign. For Antoninus came to 
his new office with simple tastes, kindly disposition, ex- 
tensive experience, a well-trained intelligence, and the 
smeerest desire for the welfare of his subjects. Instead of 
plundering the piovmces to support his prodigality, he 
emptied his private treasury to assist the provinces. In- 
stead of exaggerating into tieason whatever was suscep- 
tible of unfavourable interpretation, he turned the very 
conspiracies that were formed against him into opportuni- 
ties of signalising his clemency Instead of stirring up 
the persecution of the Christians, and gloating over the 
sufferings of their martyrs, he extended to them the strong 
hand of his protection through all the empire. Rather 
than give occasion to that oppression which he regarded 
as inseparable from an emperor’s progress through his 
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dominions, he was content to spend all the years of his leign 
m Rome, or its neighbourhood. Under his patronage the 
science of jurisprudence was cultivated by men of Lgh 
ability, and a numbei of enactments were passed m his 
name that aie equally charactenstic of his humanity and his 
justice Of the public transactions of this penod we have 
but scant mfoimation, but, to judge by what we possess, 
those twenty-two years were not remarkably eventful. No 
conquests ot importance were attempted, and there were 
no veiy dangerous attacks to repel, though all round the 
frontiers a kind of simmering hostility produced a suc- 
cession of rnmor invasions and revolts The one military 
result which is of interest to us now is the building of the 
wall of Antoninus fiom the Forth to the Clyde In his 
domestic relations Antoninus was not so foitunate Hia 
wife, Faustina, has almost become a by-word for her lack 
of womanly virtue , though, either through lus ignorance 
of her conduct, or m spite of his being awaie of it, she 
seems to have kept her hold on his affections to the last 
On her death he did honoui to her memory m many ways , 
but in none moie remarkable than by the foundation of a 
chanty for orphan guls, who bore the title of Alinientarice 
Faustmiance He had by hei two sons and two daughteis, 
but they all died before his elevation to the throne, except 
Anma Faustina, who became the wife of his successor, 
Marcus Aui elius, and deepened the infamy of the name 
she mheiited from her mother Antoninus died of fever 
on the 7th o± Maich 161, giving, as we are told, the key- 
note to his life m the last word that he uttei ed when the 
tnbune of the night-watch came to ask the password — 
JEquammitas The only account of his life handed down 
to us is that of J ulius Capitolmus. 

ANTONINUS, Wall of, called Graham’s Dyke by 
the natives of the distnet through which it passed, is the 
name given by histonans to that series of defensive posts, 
connected by a rampait and a wall, which at one time 
extended across the island from the Frith of Clyde 
on the west to the Filth of Forth on the east. The former 
of these appellations it has received fiom the Roman 
emperor in whose reign it was erected , the origin of the 
latter is moie doubtful, a piobable opinion being that which 
legards it as a corruption of the Celtic greim, a place of 
strength, and chog, a tiench or rampart 

We are informed by Tacitus that Agricola, during his 
fourth summer m Bntam (81 ad), occupied himself m 
consolidating his previous conquests, and that for this 
purpose he caused a senes of detached forts to be built on 
the isthmus that joins the two filths as a barrier against 
the still unconqueied Caledonians of the noith It was 
along, cr almost along, the same line, that one of his suc- 
cessois in the command of the Roman troops m Britain 
raised the more permanent military work known as 
Antonine’s wall 

The writer of the life of the empeior Antoninus Pius in 
the Histories Augustes Scnptores Sex, usually supposed to 
have been Julius Capitolmus, expressly states that Lollius 
Uibicus, a legate of that empeior, erected, after several 
victories over the Britons, “ another rampart of turf ” to 
check their inroads. No locality is specified, but a frag- 
ment of a stone, now m the museum of the university of 
Glasgow, has an inscription m which the name of this 
Lolhus seems to occur This fragment, and the numerous 
mon um ental records bearing the name of Antonme that 
have been discovered along its course, identify beyond all 
reasonable doubt the wall between the Forth and Clyde as 
that spoken of by the annalist, and furnish satisfactory 
proof of the correctness of its best-known name. And if a 
small pillar figured by Gordon, and at one time in the 
library of the university of Edinburgh, was found, as is 
probable, near the wall, it fixes the year 140 A.D. as the 
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exact date at which the portion of the woik connected 
with, the pillar was executed 

In addition to the annalist just mentioned, seveial other 
ancient historians are supposed to allude to Antomne’s wall; 
but their brief statements aie so vague that further refei- 
ence to what they say is unnecessary Of mediaeval waters 
Bede is almost the only one who notices it, but he eirone- 
ously ascribes its erection to the natives of the south acting 
according to advice given them by the Romans Timothy 
Pont, who early in the IGth centuiy personally suiveyed a 
large portion of Scotland while gathering materials for his 
projected Scottish Atlas , drew the attention of antiquaries to 
this memorial of Roman times, though to him, as well as to 
his successors in antiquarian research for nearly a centuiy, 
it was known as “ Agile ola/s vallum, or Graham’s Dike ” 
It is to Gordon that the merit must be awarded of having 
been the first to give to the world a satisfactoiy account of 
the “ wall of Antoninus Pius.” A chapter of the Itine- 
larmm Septentnomle is devoted to it, and plans aie given 
of the pnncipal forts, as well as engravings of the legionary 
tablets and other objects of interest that had, up to the 
author’s day, been dug out of its rums. Gordon was fol- 
lowed by Hoisley and Roy, the latter of whom made in 
1755 a new survey of it, which enabled him to correct 
Gordon m some particulars. Lastly, m the Caledonia 
Jiomana of Stunt, we have a complete and, on the whole, 
accurate description of the wall, with figiues of all the 
sculptured stones found near its couise up to the date at 
which he wrote 

The nature and appearance of the wall w'hen peifect 
have been descubed by all these writers m very suuilai 
terms, though they differ somewhat as to the measure- 
ment of its several parts “It consisted,” says Stuait, 
“ m the first place, of an immense fosse or ditch — avei ag- 
ing about 40 feet in width, by some 20 m depth — 
which extended over hill and plain m one unbroken hue 
from sea to sea. Behind this ditch on its southern side, 
and within a few feet of its edge, was raised a rampart of 
intermingled stone and eaith, strengthened by sods of 
turf, which measured, it is supposed, about 20 feet m 
height, and 24 m thickness at the base This rampait 
was surmounted by a paiapet, behind which ran a level 
platform for the accommodation of its defenders To the 
southward of the whole was situated the military way — a 
legular causewayed road about 20 feet wide — which kept 
by the course of the wall at irregular distances, approach- 
ing m some places to within a few yaids, and m others 
receding to a considerable extent.” Along the entire lino 
there were at least eighteen principal stations or forts, 
with smaller watchtoivers in. the intervening bpaces The 
rampart seems to have consisted for the most part of earth 
or turf, as stated by the annalist ; but stone was, no doubt, 
employed in the building of the forts and watchtow'ers as 
well as m certain portions of the rampart itself. 

Although m many parts of its course all traces of 
Antonme’s wall have long been obhteiated, the line along 
which it stretched has been mapped out by Gordon and 
others with sufficient accuracy Commencing in the west 
on a height called Chapel Hill, near the village of Old 
Kilpatrick in Dumbartonshire, and now distant from the 
River Clyde about 150 yards, it ran eastwards, passing m 
succession Kirkintilloch, Croy, Castlecary, and Falkirk, 
and terminated at Bridgeness, a rocky promontory that 
projects into the Frith of Forth south of Borrowstounness 
m Linlithgowshire. Its eastern termination was long sup- 
posed to have been near the kirk of Camden. In 18G9, 
however, a sculptured legionary tablet, since deposited m 
the museum of the Society of Antiquaries of Scotland, was 
found at Bridgeness, in such a position that it is impossible 
to avoid the conclusion that the wall actually terminated 
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1 there Its entire length may be set down at about 36 
English miles 

Of tbe sculptiues found near or on the site of this wall 
a considerable numbei are lecords of the uiffeient portions 
of the woik executed by the legionaries employed on it, 
and who mainly belonged to the second, sixth, and tv entietk 
legions Some of these tablets are in the museum of the 
umveisity of Glasgow, and are of much interest, but the 
finest of them all is the Budgeness one alieady lefened 
to From the number of Fioman paces mentioned on the 
msciiptions, Hoisley and others have attempted to deter- 
mine the exact length of the woik. Unfoitunately for 
: their puipose, the paces on the stones alieady discovered 
I considerably exceed its whole length, and as we cannot 
suppose that all the monuments of this kind that were 
erected by the legionanes have been presence! and bi ought 
to light, we must conclude with Stuart that they had raised 
more than one memorial of the same piece of woik 

How many yeais Antomne’s -wall continued to be the 
boundaiy of the Roman tcmtories m Biitam it is impos- 
sible to say, but theie is eveiy reason foi believing that it 
was so foi only a buef period 

ANTONIO, Nicolao, a Spanish bibliographer, was 
born at Seville in 1G17. Aftei finishing Ins studies at 
Salamanca, he ictumed to Seville, and shut himself up m 
the royal monastery of Benedictines, wheie lie devoted 
several years to writing lus Bibliotheca Hispamta, a work 
m four vols folio, two of wluoh he published at Rome m 
1 672. The woik consists of two parts the one containing 
the Spanish writers who flouu&hed before the cud of the 
15th century, the other — the part published by Antonio 
himself — treating of later wtiteis Ho was mulled to 
Madnd by Chailes II, and died m 1G84, leaving nothing 
but a magnificent libiaiy of over 30,000 volumes The 
earlier volumes of his Bibliotheca were published m 1G9G 
at the expense of Cardinal <T Aguirre, and under the super- 
intendence of his libranan, Malta, who added notes m the 
name of the cardinal. An improved edition of the entire 
woik, by F. P Bayer, was published at Madnd in foiu vols 
j folio, in 1783-8. 

j ANTONIUS, Marcus, the Roman oiator, was bom 
143 bc. After having filled the office of quaestor (113), 
he was appointed piaetor m 104, and proprietor m the fol- 
lowing - year, the province of Cilicia being assigned to him 
Here he was so successful m the war against the pirates, 
that a naval tuumph was aw aided him m 102 He wav 
consul along with A. Postuimus Albums in 90, when In 
successfully opposed the agianan law of the tribune Tides. 
He was censor 97, and held a command m the M,u.si<* war 
in 90 Belonging as he did to the party of Sulla, lie 
was put to death by older of Marins and Cmna when they 
obtained possession of Romo (87 bc) Antony's reputa- 
tion for eloquence rests on the authority of Cicero, none of 
Ins orations being extant. 

ANTONIUS, Marcus [Mark Antony], grandson of 
Antomus the orator, and soil of Antonins Oretieus, seems 
to have been born about 83 bo While still a child 
he lost his father, whose example, however, had he been 
spared, would have done little for the improvement of his 
character. Brought up under the influence of the disre- 
putable Cornelius Lentulus Sura, whom his mother had 
mariied, Antony spent lus youth in profligacy and extra- 
vagance For a tune lie co-operated with the reprobate 
Cludius in lus political plans, chiefly, it is supposed, 
through hostility to Cicem, who had caused Lentulus, his 
stepfather, to be put to death as one of the Catiline con- 
spirators, but he soon withdrew from the connection, on 
account of a disagreement which, appropriately enough, 
arose m regard to his relations to his associate’s wife, 
Flavia. Not long after, in 58 B.a, he fled to Greece, to 
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escape the importunity of Ins creditors; and at length, 
after a short time spent in attendance on the philosophers 
at Athens, found an occasion for displaying some of the 
better features of Ins character m the wars that were being 
carried on by Gabmius against Aristobnlus m Palestine, 
and m support of Ptolemy Auletes m Egypt. A new 
chapter m his life was opened by the visit winch he made 
to Julius Ccesar m Gaul (54 bo) Welcomed by the vic- 
torious general as a valuable assistant m his ambitious 
designs, and raised by his influence to the offices of qusostor, 
augur, and tnbune of the plebs, he displayed admirable 
boldness and activity in the maintenance of his patron’s 
cause, in opposition to the violence and mtngucs of the 
oligarchical party. At length his antagonists prevailed, 
and expelled him from the cnna, and the political 
contest became a civil war The Rubicon was crossed, 
Caesar was victorious, and Antony shared m his triumph. 
Deputy-governor of Italy during Caesar’s absence m Spam 
(49), second m command m the decisive battle of Phaisaha 
(48), and again deputy-governor of Italy while Caesar was 
in Africa (47), Antony was now mfenor m power only to 
the dictator himself, and eagerly seized the opportunity of 
indulging m the most extravagant excesses of luxunous 
licentiousness, — excesses which Ciccio depicted in the 
Philippicswith. all the elaborate eloquence of political hatred 
In 46 he seems to have taken oftence at Caesai, because he 
insisted on payment for the property of Pompey which 
Antony professedly had purchased, but had merely appio- 
pnated But the estrangement was not of long continu- 
ance, for we find Antony meeting the dictator at Narbo 
the following year, and rejecting the advances of Trebonius, 
who endeavouied to discover if there was any hope of 
getting Antony to join in the conspiracy that was already 
on foot In 44 he was consul along with Caesar, and 
seconded his ambition by the famous offer of the crown 
on the 15th of February, thus unconsciously preparing the 
way for the tiagedy of the 15th of March. To the sin- 
cerity of his adherence to Caesar the conspirators them- 
selves bore witness on that memorable day, by the care 
which they took to keep lnm engaged without while the 
daggers were doing their work within This was the 
second great epoch in Antony’s life. A brighter prospect than 
ever was then opened to his ambition. By his eloquence 
— a hereditary gift — he managed to stir up the minds of the 
populace against the assassins of Caesar, and drove them 
from the city. He made peace with the remaining repre- 
sentatives of the senatorial party, and almost seemed to 
have succeeded to the power and position of his unfortunate 
patron But the youthful Octavius, whom Ciesar had 
adopted as his son, arrived from Illyria, and claimed the 
inheritance of his “father” Agreement was impossible, 
and war ensued Octavius obtained the support of the 
senate and of Cicero, and the veteran troops of the dic- 
tator flocked to his standard Antony was denounced as 
a public enemy; and the city gave its loudest applause to 
the tirades of Ins most eloquent accuser His cause gradu- 
ally lost ground, and at last seemed to be totally ruined 
when his army was defeated m the siege of Mutina (43 
bo) But escaping to Cisalpine Gaul, he formed a junc- 
tion with Lepidus, and they marched towards Rome with 
17 legions and 10,000 cavalry. The wily Octavius now 
betrayed his party, and entered into terms with Antony 
and Lepidus It was agreed that they three should adopt 
the title — so beautifully ironical — of Ti nimviri reipublicce 
ronstituendee, and share the power and the provinces among 
them. Gaul was to be Antony’s; Spam fell to the lot of 
Lepidus , and Africa, Sardinia, and Sicily were to belong 
to Octavius. A conjunct proscription followed, each of 
the partners in the villanous design bartering the life of 
his friends for the pleasure of destroying his foes. The 
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detested author of the Philippics was given up to Antony’s 
revenge, and, according to Appian, the number of the 
victims amounted to 300 senators and 2000 knights. Jn 
the following year Antony and Octavius proceeded against 
the conspirators Cassius and Brutus, who still maintained 
themselves m Macedonia, and, m tho battles of Philippi, 
stamped out the last embers of mpubhean Rome. While 
Octavius returned to Italy, Antony proceeded to Greece, 
and thence to Asia Minor, for the sake of recruiting his 
funds, completing the subjugation of the eastern provinces, 
and obtaining satisfaction about the conduct of the Egyp- 
tian queen during the recent contest On his passage 
through Cilicia in 41 he was visited by Cleopatra, who 
came to answer the charges in person She sailed up the 
Cydnus m a gorgeous baik, with a fantastic and brilliant 
equipage, and bx ought all her allurements to bear on tho 
heart of the voluptuous Roman Her success was com- 
plete, and he who was to have been her judge, was led 
captive to Alexandria as her slave All was forgotten m 
the fascination and delight of the passing hour, and feast- 
ing and revelry found perpetual and ever-varying lcnewal. 
At length Antony was aroused by the Parthian invasion of 
Syria, and the report of an outbieak between Fulvia his 
wife and Lucius his biother on the one hand and Octavius 
on the other On arriving m Italy he found that the war 
was over, and Octavius the victor, and the chief cause of 
disagreement being soon after removed by the death of 
Fulvia, a reconciliation was speedily effected between tho 
triumvirs, and cemented by the marriage of Antony with 
Octavia, the sister of his colleague. A new division of 
the Roman world was agreed on at Brundusium, Lepidus 
receiving Africa, Octavius the west, and Antony the east. 
Returning to his province, Antony w as foi a time success- 
ful, his general, Ventidius, heating the Parthians, and 
Socius capturing Jerusalem and conquering Antigonus. 
But after another visit to Italy, during which the trium- 
virate was prolonged for five years, Antony sent away his 
wife, yielded himself completely to the evil influence of 
Cleopatra, indulged not only m licentiousness, but m 
tyranny, and allowed his affairs to bo neglected or delayed. 
An expedition against the Parthians was a failure, but 
for this his success against Artavasdes, the Armenian king, 
in some measure compensated. Octavius at length deter- 
mined to get rid of Antony, and had little need of invention 
to bring charges sufficient against lnm. About two years 
were spent in preparations and delays on botb sides, and 
it was not till the year 31 that the fate of Antony was 
decided by the battle of Actium Defeated and deserted, 
he once more sought refuge and repose in the society of 
Cleopatra, but was followed even there by his relentless 
rival At first he made a gallant effoit to defend himself, 
and partially succeeded. But convinced of the hopeless- 
ness of his position, and assured of the suicide of his mis- 
tress, he followed the example which he was falsely in- 
formed she had given (30 b c ) Antony had been married 
m succession to Fadia, Antonia, Fulvia, and Octavia, and 
left behind him a number of children. A short hut vivid 
sketch of Antony is given by De Quincey in his “ Essay 
on the Csesars,” see his Worls, ix. 57-59. 

ANTONOMASIA (avrovofiacrla) is, in rhetoric, the sub- 
stitution of any epithet or phrase for a proper name; as 
“Pelides,” or “the son of Peleus,” for Achilles; “the Stagy- 
nte” for Aristotle, “the author of Paradise Lost ” for 
Milton; “the little corporal” for Napoleon the First; 
“ Macedonia’s madman ” for Alexander the Great, &c. &c. 
Besides gratifying the taste for variety, it afiords the op- 
portunity of bringing indirectly into view facts or feelings 
that it is not considered desirable or expedient to express 
distinctly by themselves The opposite substitution of a 
proper name for some generic term is also sometimes called 
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antonomasia; as, a u Cicero” for an orator. In Loth cases 
the figure is akin to metonymy. 

ANTRIM, a maritime county m the north-east corner 
of Ireland, m the province of Ulster, situated between 54° 
26' and 55° 12' IQ" N. lat , and 5° 47' and 6° 52' W 
long It comprises, without including the 50,803 acres 
under water, an area of 711,275 statute acres, of which 
3 6,702 belong to the incorporated county of the town of 
Carrickfergus There were, m 1871, 257,211 acres under 
tillage, 373,839 m pasture, G717 in plantation, and 72,065 
waste. The county presents a considerable line of coast 
to the Atlantic Ocean on the north, and to the Irish 
Channel on the east ; while Belfast Lough and the nvei 
Lagan divide it from the county of Down on the south , 
and Lough Neagh and Lough Beg, together with the river 
Bann, form its boundaries on the west, except towards the 
mouth of the river, where a small portion of the county of 
Londonderry lies on the eastern bank. 

In area Antrim is exceeded by eight other counties in Ire- 
land, but m population by Cork and Dublin alone A large 
proportion of the surface, especially towaids the east, con- 
sists of mountains and bogs , and it is computed that about 
1 2 0,000 acres are irreclaimable. The mountains, occupying 
about one-third of the county, stretch from south to north, 
and terminate on the northern shore m abrupt and almost 
perpendicular declivities Among the principal heights 
maybe mentioned Trostan,1810 feet; Knocklayd, 1685 , 
Dm 3 , 1567, Agnew's Hill, 1558, and Slemish, 1457. 
They attain their greatest elevation near the coast, and 
have a gradual descent inland, so that many of the streams, 
with their sources neai the sea, flow south and west mto 
Lough Neagh The mountainous region has a gentler in- 
clination as it approaches the Bann, and is occupied by tmf- 
bogs susceptible of improvement Some of the valleys, 
especially that of the Lagan, extend to a considerable 
width, and are of great fertility The most extensive level 
tracts of rich and well-cultivated land he along the shores 
of Lough Neagh, and from Belfast to Carrickfergus, 
and thence to Larne, between the mountain range and the 
sea The most remarkable cliffs are those of perpendicular 
basaltic columns, which extend for many miles along the 
northern skoie, and are most strikingly displayed in Fair 
Head and the Giant's Causeway. 

Lough Neagh, the hugest lake in. Europe, with the excep- 
tion of Lake Ladoga, Lake Wener, and the Lake of Geneva, 
is principally m Antum. It is about 20 miles in length, 
12 in breadth, and SO m circumference, with an area of 
98, 255|- statute acres, of which 50,025 belong to Antiim , 
its greatest depth is from 45 to 48 feet, and its surface is 48 
feet above the level of the sea The lower Bann, obstructed 
by wens and rocks, being the only outlet for the waters of the 
lake, which is fed by the Maine, the Six-mile Water, and a 
number of smaller streams, the suirounding countiy is m 
winter liable to he damaged by floods The waters of 
the Lough, or at least of the Ciumlin, one of the sti earns 
flowing into it, have petrifying poweis, and some of the 
petrifactions are veiy beautiful, take a good polish, and 
uval those of Antigua Noith of Lough Neagh, and 
connected with it by the liver Bann, is Lough Beg, or 
the “ small lake,” containing 3145 acres, partly m 
Antiim. It is generally 15 feet lower than the larger lake, 
which it excels in the diversified and pleasing scenery of 
its banks. The Bann and Lagan, both of which use in the 
comity of Down, are the only rivers of importance. Of 
those strictly belonging to Antrim, none aie navigable. 
They are generally rapid streams, of gieat value for 
turning machinery The chief indentations of the coast 
are Red Bay, Carnlough, Glenarm, and Lough. Larne 
About 7 miles from the north coast, opposite Ballycastle, 
surrounded by a wild and troubled sea, lies the island of 
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Rathlin, 6| miles in length and 1£ m bieadth, of similar 
basaltic and limestone formation with the neighbouring 
-mmnlnnd About a fourth of its 3399 acies aie amble, and 
it supports a population of 453. There is a lighthouse on 
it with a fixed light. 

The climate of Antrim is very temperate. The average 
annual ram-fall at Belfast is about 33 inches. 

The geology of Antrim is of considerable interest, both on 
account of its peculiar character, and because the arrange- 
ment and alternations of stiata are laid baie with moie than 
usual distinctness. In all its more important features it 
coincides -with the adjoining county of Londonderry. The 
greater portion of the surface is coveied with trap Along 
the coast, from a little way to the noith of Caruckfcrgus, 
and up the valley of the Lagan, thcie is a consumable line of 
New Red Sandstone. All along from the south of Lisburn 
to Red Bay there is a chalk formation coming to the surface 
m nairow lines It is quarned in many places, and varies 
in. thickness from a fow feet to 170, as at Glenarm The 
south side of Red Bay and a part of the noith aie foimed of 
New Red Sandstone, which gives place to porphyry near 
Cushendall, and is succeeded by Devonian grit northwards. 
There is a considerable cucle of porphyry about five or six 
miles north-east of the town of Antrim. The lias (except at 
Lame) is veiy insignificant, and the greensand still moie so, 
The coal measures are lemaikable for their association with 
the basaltic formation, and differ from all the other coal 
districts in Iieland m wanting the underlying limestone, 
and resting duectly on mica slate The workings at the 
Ballycastle collieiies axe piobably the oldest m the kingdom. 
In 1770 the miners accidentally discovered a complete 
gallery, which had been driven many bundled yards mto 
the bed of coal, handling into thirty-six chambeis dressed 
quite square, and m a workman-like manner. No tradition 
of the mine having been formerly woikcd remained in tho 
neighbourhood The coal of some of the beds is bituminous, 
and of otheis anthiacite The quantity available was 
calculated by the eommi&sioneis m 1871 to be 16,000,000 
tons, at depths not exceeding 4000 feet. Lignite occurs m 
great abundance round about Lough Neagh, as at Ballmtoy, 
Limmcogh, Killymoriis In most places it is covered 
with columns of basalt, and in spite of the conipiessed 
slate m which it is found, the baik and knots arc often 
quite distinct, and the lings of growth may be counted 
Basaltic pillars are found m many places besides the famous 
Giant’s Causeway, as round about Colei am e, near D unluce, 
at Ballmtoy, Ballycastle, Ballygally Head (near Larne), m tho 
neighbourhood of Carrickfergus, at Shane’s Castle, and the 
mouth of the Glenavy. Iron ore is obtained at Arc! shins, 
Belfast, Ballycastle, Glenrava, ICilwaughter, and Shane’s 
Castle — the produce m 1871 being 157,874 tons, of tho 
value of .£61,110 Among the other mmeials to bo met 
with m Antrim, chalcedony (at Lough Neagh, and known 
as Lough Neagh pebbles), chrysolite, dolomite, jasper, onyx, 
opal, and talc may be mentioned Very fine rock-salt 
is got at Duncrue, two miles north-west of Carrickfergus, 
and at one or two places m the same*diistnct The Belfast 
Salt Mining Company raised during 1871 18,260 tons, 
and m 1870, 19,450. The mineral (chalybeate) waters of 
the county are m the neighbouiliood of Antrim, Bally- 
castle, Belfast, Carrickfeigus, and Lame. 

| The chief bathing-places arc Ballycastle, Cushendall, Cush* 

endun, Glenarm, Port Ballintrae, and Portrush They are 
i exposed to the easterly winds prevalent m spring, but aro de- 
sirable summer residences. There is much variety of scenery 
in the county, from the low and somewhat monotonous shores 
of Lough Neagh, and the dreary hog and mountain land of 
the interior, to the wild romantic scenery of the northern 
coast, and the fantastically beautiful shores about Glenarm. 

The soil varies greatly according to the district, being 
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in some cases a rich loam, in others a chalky mail, and 
elsewhere a coating of peat The chief feature m the 
tillage of a considerable portion of the county is the potato- 
fallow. The quantity of potato-land is commonly regulated 
by the amount of manure that can be collected , and since 
the use of lime was introduced it has been greatly increased. 
After potatoes, wheat or oats are sown , if the latter, two 
or three crops are successively taken When the ground is 
exhausted potatoes are again planted, or the land is suffered 
to rest for a year or two until it is coveied with natural 
grass The sowing of wheat is chiefly confined to the 
baronies of Massareene, Belfast, Toome, and Antrim 
Flax is also sown after potatoes, except m the lower or 
northern part of the county The total area under tillage 
extended m 1871 to 257,211 acres - The crops are wheat, 
oats, barley, beans and pease, potatoes, turnips, vetches, 
rape, &c. Considerable quantities of flax are also grown, 
as well as grasses and clover The cattle of Antiua do 
not belong to any paiticular stock, but they have been 
greatly improved by crossing with Dutch, Ay 1 shire, and 
other bieeds Pigs are reaied m considerable numbers, 
the small farmers and cottais depending chiefly upon them 
for making up their rent. Comparing recent with previous 
years, we find an increase in all kinds of domestic animals, 
especially m sheep and goats — the foimer having more 
than doubled, and the latter increased moie than fourfold 
The farms are usually small Extensive woodlands have 
in great measure been cleared, and there is now but little 
natural wood in the county. Many thriving plantations 
of trees have, however, been planted neai noblemen and 
gentlemen’s seats; and orchards have been formed on the 
Hertford estate, near Lough Neagh. 

Cod, ling, pollock, ray, and turbot are caught off the coast 
m considerable quantities by the fishermen of Ballycastle, 
Larne, Carnckfergus, Belfast, &c , most of the fish thus 
taken being sent to Glasgow and Liveipool. Mackerel also 
appear m periodical shoals off Larne Oysters of good quality 
are taken all over Belfast Lough, of the value of £400 oi 
£500 per annum Besides the fish usually found m fresh- 
water lakes, the char, a species of trout called dollagher, 
and the pullan (or fresh-water herung) are found in Lough 
Neagh There are extensive salmon fisheries at Carnck-a- 
Rede near Ballmtoy, along the coast north of Glenarm, and 
m the rivers Bann and Bush; and salmon are found in all 
the rivers in the county, except the Lagan. All the rivers 
abound with eels, which are chiefly taken at weirs in the 
Bann. 

Antrim has long been distinguished for its linen manu- 
facture, which is still the most important in the county 
It' was formerly carried on by hand-loom weavers, but the 
introduction of machinery has completely changed the 
character of the occupation In 1841 there were about 

240.000 spindles in operation, and now there are upwards 
of 580,000. There were 64 flax factories m 1870, with 
9140 power-looms, employing 32,487. Cotton-spinning by 
jennies was first introduced in 1777 by Robert Joy and 
Thomas M'Cabe of Belfast; and twenty-thiee years after 
upwards of 27,000 people were employed in the cotton 
manufacture directly or indirectly, within 10 miles of Bel- 
fast. For many years great part of the yarn was imported 
from Manchester or Scotland, but now cotton-yarn has long 
been an article of exportation. In 1870 there were six 
cotton factories, with 73,000 spinning-spindles, in Belfast, 
and employing 814 persons. There is one hemp, and one 
jute factory in the county. A great source of employment 
for females is the working of patterns on muslm with 
the needle. Belfast is the centre of this trade, but about 

300.000 persons, chiefly women, are employed in various 
parts of Ireland, and the gross value of the manufactured 
goods amounts to about £1> 400,000. There are also 
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extensive paper-mills in the county, and various manu- 
factures m connection with the trade of the district. The 
exports are linen, linen yarn, all kinds of gram, poik, 
bacon, hams, beef, butter, eggs, lard, potatoes, soap, and 
candles. 

The communication by means of roads is good, and there 
are several unpoitant railway lines About 20 miles of the 
Ulster Railway, which runs fiom Belfast to Clones in 
Monaghan, are m the county. Another line joins Belfast 
with Carnckfergus and Lame, and the Belfast and 
Northern Counties Railway — using a portion of the 
Carnckfergus line — unites Belfast with Antrim, Ballymena, 
Ballymoney, and Coleraine in Londonderry, &c. A junc- 
tion, 18£ miles long, fiom Antrim to Knockmore, joms 
this line with the Ulster Railway. There are regular 
steam-ship lines between Belfast and Glasgow, and Belfast 
and London. A canal — the Lagan — connects Lough 
Neagh with Belfast Lough. 

The earliest known inhabitants were of Celtic origin, 
and the names of the townlands or subdivisions, supposed 
to have been made m the 13th century, are pure Celtic. 
Antrim was exposed to the inroads of the Danes, and also 
of the northern Scots, who ultimately effected permanent 
settlements The antiquities of the county consist of 
canns, mounts or forts, remains of ecclesiastical and mili- 
tary structures, and round towers The principal cairns 
are — one on Colin mountain, near Lisburn, one on Slieve 
Tiue,near Carnckfergus, and two on Colm ward The crom- 
lechs most worthy of notice aie — one near Cairngramey 
to the noith-east of the old road fiom Belfast to Temple- 
patnek , the large cromlech at Mount Druid, near 
Balkntoy ; and one at the northern extremity of Island 
Magee. The mounts, forts, and intienchments are very 
numeious. There aie four round towers* one at Antrim, 
one at Annoy, one on Ram island in Lough Neagh, and a 
fragment of one between Lisburn and Moira. Of the eccle- 
siastical establishments enumerated by Archdall, there are 
some remains of those of Bonamargy, where the earls of 
Antrim are buried, Sells, Glenaim, Glynn, Muckamore, and 
White Abbey. The noble castle of Carnckfergus is the 
only one m perfect preservation. There are, however, re- 
mains of other ancient castles, as Olderfleet, Cam’s, Shane’s, 
Glenarm, Garron Tower, Redbay, &c , but the most interest- 
ing of all is the castle of Dunluce, renlaikable for its great 
extent and lomantic situation 

In 1584 the county was divided by the lord-deputy, 
Sir John Perrot, into eight baronies; but, by the sub- 
division of six of these into upper and lower, the 
number has been mcreased to fourteen, viz., Antrim, 
Lower and Upper, Belfast, Lower and Upper; Cary; 
Dunluce, Lower and Upper, Glenarm, Lower and Upper; 
Kilconway; Massareene, Lower and Upper, Toome, Lower 
and Upper. The number of parishes and parts of panshes 
is seventy-five, all, except Aghalee, m the diocese of Connor. 
Theie are seven poor-law unions in the county, — Antrim, 
Ballycastle, Ballymena, Ballymoney (partly in Londonderry 
county), Lisburn (partly m Down county), and Larne. 
The constabulary force has its headquarters at Ballymena, 
the county being divided into six districts Antrim is in 
the Belfast military district, which has its headquarters, as 
has also the county militia, at Belfast. The valuation of rate- 
able property in 1872 was £1,039,898. The county sends 
six members to the imperial parliament : two for the shire, 
— constituency, m 1873, 10,563; two for Belfast, one for 
Carnckfergus, and one for Lisburn, — constituencies, 15,000, 
1166, and 568. Among the nobility and gentry who have 
estates in this county we may mention the earl of Antrim, 
(Glenarm Castle); the marquis of Donegall (Ormeau Park 
and Carnckfergus); Viscount Templetown (Castle Upton); 
Lord O’Neill (Shane’s Castle), Lord Waveney (Ballymena 



144 ANT- 

Castle); Sir Richard Wallace (Antrim Castle); Macnaughten 
of Dundarave; Adair of Loughanmore, <fcc. 

The assizes, formerly held at Carrickfergus, are now- 
held at Belfast, the county town. Quarter-sessions are held 
at Antrim, Ballymena, Ballymoney, and Belfast. 

The principal towns are — Belfast, population (1871), 
174,394; Carrickfergus, 9452; Lisburn, 7794; Ballymena, 
7528; and Larne, 3343. Antrim, Ballycastle, Ballymena, 
Ballymoney, Belfast, Bushmills, Carrickfergus, Crumlin, 
Larne, Lisburn, Portglenone, and Randalstown are market- 
towns, and fairs are held at forty-eight places in the 
county. 

Antrim is one of the most decidedly Protestant counties 
in Ireland, and of the Protestants a very great proportion 
are Presbyterians. The greater part of these are in con- 
nection with the General Synod of Ulster, and the others 
are Remonstrants, who separated from the synod in 1829, 
or United Presbyterians. By the returns of 1871 there 
were 108,835 Roman Catholics, 88,934 Episcopalians, and 
184,144 Presbyterians. The number of children attending 
school in 1871 was 142,297, of whom 34,637 were Roman 
Catholics. 

In 1813 there were in the county 42,258 dwelling-houses 
and 231,548 inhabitants. The returns since that year 
have shown a gradual increase, notwithstanding extensive 
emigration, and in 1871 the population was 404,015, in- 
habiting 71,327 houses. 

See for geology, Proceedings of Royal Irish Academy , 
vol. x., article, with map, by John Kelly, C.E., and article 
by R. Tate, in the 21st vol. of the Quarterly Journal of 
Geol. Soc. of London , 1868; and for archaeology, The Ulster 
Journal of Archaeology, vols. iii. and iv., and Keane’s 
Towers and Temples of Ireland. 

Antrim, a town of Ireland, in the county noticed above, 
half a mile from Lough Neagh, on the banks of the Six- 
mile Water, in a fertile and beautiful valley, 13 miles north- 
west of Belfast, and 106 north of Dublin. It gives the 
title of earl to the family of MacDonnell, and prior to the 
Union returned two members to parliament by virtue of 
letters patent, granted to the inhabitants in 1666 by 
Charles II. There is nothing in the town particularly 
worthy of notice; but the environs, including Shane’s 
Castle and the grounds of Massareene Castle, possess con- 
siderable interest. About a mile from the town is one of 
the most perfect of the round towers of Ireland, 95 feet 
high, and 49 in circumference at the base. Markets are 
held each Tuesday and Thursday, and fairs on January 1, 
May 12, and November 12. In 1871 the town contained 
427 dwelling-houses, and 2020 inhabitants. The receipts 
by the town commissioners were .£120 in 1872, and their 
expenditure £127. The manufacture of paper has been 
carried on here on a small scale for many years, and linen 
and woollen cloth is also produced in moderate quantity. 
The Belfast and Northern Counties Railway passes a short 
distance to the north of the town. A battle was fought 
near Antrim, between the English and Irish, in the reign 
of Edward III.; and on June 7, 1798, there was a smart 
action in the town between the king’s troops and a large 
body of rebels, in which the latter were defeated, and Lord 
O’Neill mortally wounded. 

ANTWERP (Dutch, Antwerpen; French, Anvers; 
Spanish, Amberes ; Old German, Antorff ; from “ aent 
werf,” “on the wharf”), a province of Belgium, bounded by 
the Dutch province of North Brabant on the N., and by 
the Belgian provinces of Limbourg on the E., South 
Brabant on the S., and East Flanders on the W. The 
greater part of the province, which consists of an exten- 
sive plain of 1096 square miles, scarcely diversified by a 
single elevation, is sandy but fertile, producing grain, flax, 
hemp, fruit, and tobacco, as well as cattle, sheep, and 
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horses ; on the north and north-east, however, there art 
considerable tracts of morass and heath. The principal 
rivers, the Scheldt and its tributaries, the Rupel, the 
Netke, and the Dyle, are navigable to a large extent, while 
railways intersect the country in various directions, and 
there are also several canals. The chief towns are Ant- 
werp, Mechlin (Malines), Turnhout, Lierre, and Boom. 
Population in 1870, 492, 4S2. 

Antwerp, the capital of the province of the same 
name, is situated about '50 miles from the open sea, and 



25 north of Brussels, in a level tract on the right bank 
of the Scheldt, which is there about 2200 feet broad, and 
has a depth at ebb-tide of from 30 to 40 feet, with a rise 
at spring-tides of 12 or 14. Antwerp seems to have been 
founded by people of Saxon race some time before the 
8th century, when the Antwcrpians or Ganerbians, as 
they began to be called, were converted to Christianity by 
St Willebrod and some Irish monks. A certain Rohingus 
of that period styles himself prince of Antwerp ; and men- 
tion is made of a market-toll in force in 726. In 837 the 
town fell into the hands of the Northmen, who kept pos- 
session of it for about sixty years. It was erected into a 
marquisate of . the Holy Roman empire by Henry II. in 
1008, and, as such, was bestowed by Henry IV., in 107(1 
on Godfrey of Bouillon. About the beginning of the 
12th century it had considerable commercial prosperity ; 
and in the 13th, its municipal institutions took definite 
shape. It is worthy of notice that the law of 1290 
contained provisions identical with those of the Habeas 
Corpus Act in England, maintaining the inviolability 
of the citizen’s dwelling, and acknowledging the right 
of every man to be judged by his peers, and to have a 
voice in the imposition of taxes. As the result of such 
security and freedom, the commerce of the city rapidly 
increased. The English wools for the great manufactories 
at Louvain, Brussels, Tiriemont, Diest, and Leau, were 
imported through Antwerp ; and the English merchants, 
who formed a “factory” there in 1296, received special pro- 
tection by charters (1305, 1341, 1346, 1349) from the 
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Dukes of Brabant, at that tune m possession of the 
marquisate In 1338, while Edwaid III. of England was 
spending the winter in the city with his queen Philippa, she 
gave birth to Lionel, afterwards Duke of Clarence, and the 
event was celebrated by a magnificent torn nament To the 
king, then m great need of money, the merchants of 
Aiitwerp advanced 400,000 florins. The marquisate passed 
successively into the hands of the counts of Flanders and 
the house of Burgundy, and returned to Brabant about 
1406 In 1474 the town made o^cr a laige house in 
Eilhnck Street to the English, m 1550 an “ English Bourse” 
was established, and m 155 S the beautiful Hop van Lyere — 
now a military hospital — was ceded for the accommodation 
of our merchants Between 148S and 1570 was the tune 
of the greatest prosperity which Antwerp was destined to 
attain for several centuries The discovery of America m 
1492, and of the passage to India m 1497, produced a 
great change m all European navigation, and permanently 
altered the old courses of commerce While, m con- 
sequence of this, the cities of the Hanseatic League had 
withered, and Venice, and Nuremberg, and Biuges were 
sinking into decay, Antwerp w T as growing daily more worthy 
of the name which she soon acquned, “Dives Antwei'pia” 
“ the wealthy Antwerp ” By contemporaneous writers, 
such as Guicciardini and Scnbanius, the most glowing 
accounts have been left of her greatness The annual 
fairs of Pentecost and St Badon’s — which have now no 
commercial importance — attracted merchants from all parts 
of Europe. No fewer than 500 ships would enter the port 
in a day, and as many as 2500 were to be seen lying m 
the river at one time. On an average 500 waggons laden 
with goods daily entered the gates, above 500,000,000 
guilders were annually put in circulation ; and the popu- 
lation is said to have numbered upwards of 100,000 But 
from this height of prosperity the city was suddenly cast 
down by the wars of the 16th centuiy. In 1576 it was 
taken by the Spaniards, and given up to a three days’ 
pillage ; it was besieged, though m vain, by the duke of 
Alenfon in 1583; and, after a very obstinate defence, it 
fell before the assaults of the duke of Parma, whoso tuum- 
phal entry took place on the 17th of August 1585 Its 
glory departed , its commerce was ruined ; its inhabitants 
were scattered. As the people of Biuges had flocked to 
Antwerp, so now the people of Antwerp flocked to Hamburg 
The Dutch, m their jealousy, endeavouied to complete its 
nun by building forts on the nver to intercept the passage 
of ships , and finally, by the peace of Westphalia, in 1648, 
the Scheldt was definitively closed. In 1794 fhe city fell 
into the hands of the French, who opened the nvci 
and made Antwerp the capital of the department of Deux 
Nethes Napoleon, who visited the place m 1S03, attempted 
to make it a great military and commercial centre, and spent 
no less than £ 2 , 000,000 sterling m the construction of docks 
He was wont to speak of it as un pistolet charge que je tiens 
sur la gouje de VAngleterre. It continued in French 
possession till 1814, when it was surrendered after the tieaty 
of Pans by Carnot, who up to that time liad defended it 
with great bravery against the allied army under Graham 
From 1S15 to 1S30, Antwerp with the rest of Belgium 
united with Holland m forming the kingdom of the Nether- 
lands. In 1830, during the Belgian revolution, the citadel 
was held by the old Dutch general Chass 6 , who resolutely 
refused to surrender At length, however, in 1832 he was 
forced to capitulate by the French, under Maishal Gerard, 
and the city was handed over to the Belgians All matters 
of dispute between Belgium and Holland being finally settled 
by the treaty of 1839, Antwerp has continued peacefully 
to advance m prosperity ever since. In 1860 the ancient 
fortifications were destroyed, and new fortifications erected 
at a considerable distance from the city ; while a line of 


detached forts were built towards the south-east, in an arc 
of a circle, which it has been proposed to complete on both 
sides of the river The famous “citadel of the south,” w lmn 
was originally built by the duke of Alva in 1567, has been 
bought from the Belgian Government by the Societe Immo- 
biliei e and the town of Antwerp, and the site is to be 
appiopriated for new docks and a new quarter of the city 
— the docks to be for the accommodation of river-boats 
and lighters A loan of 60,000,000 francs (£250,000) is 
to be contracted for the carrying out of the improvements. 
Since the destruction of the old fortifications, fine boulevards, 
avenues, and streets have been laid out, and the tow'n is 
rapidly and constantly increasing m size There are now 
seventeen quays or wharves, and a series of 6 or S docks 
communicating with each other. The two oldest, which 
were constructed undei Napoleon, and preserved when his 
other establishments were destroyed, are respectively about 
574 feet by 492, and 1312 by 574. Since Napoleon’s 
time the city has added the Bassin de J auction , the large 
Kattendyk Dock (opened m 1856), the Bassm Sas , the 
Bassm aux Bois, or timber-dock, the Bassin de la Campine, 
and the Bassin du Canal The whole system has an area 
of nearly 100 acres, affording over 21,000 feet of quay-room 
In spite of all this extension of accommodation, the commer- 
cial traffic is so great that ships are often delayed through 
lack of sufficient room for lading or unlading. In 1 S2 6 , 909 
vessels entered with a tonnage of 122 , 221 , of which 126 
were British, with a tonnage of 16,178, m 1862 the number 
of vessels was 2292, with a total tonnage of 579,899, of 
which 777 were British, with a tonnage of 199,000, and 
by 1872 the lessels amounted to 4206, and had a tonnage 
of 1,656,984, 2172 of them being British, and having a 
tonnage of 1,007,165. Of the British traffic, a very large 
proportion is carried on by means of steam-ships The 
chief imports arc steel, copper, iron, and other metals, 
machinery, coals (chiefly from Biitam), salt, soda, gram, 
cotton (chiefly from New Oilcans and Bombay), cotton yarn 
and goods, wool (mostly undressed), hides (law and tanned), 
sugar (chiefly raw), tea, coflee, tobacco, rice, and oil-seeds. 
The chief exports are flax, woollen goods, refined sugar, 
metals, glass, and tallow. There is regular steam communi- 
cation withLondon, Hull, Liverpool, and otliei English ports, 
and, indeed, with all the most important ports m Europe. 
There are also regular Hues to the IJnited States, Brazil, La 
Plata, and Olnli. By the river and several canals there is 
communication with most of the other Belgian cities The 
“Canal de la Campine }> is the most important, and joins the 
Scheldt with the Meuse, through the Willem Canal, which 
was made by the Dutch Government. The railway system 
w r ith which Antwerp is connected is extensive, but is 
far from sufficient to satisfy the demands of trade The 
manufactures of Antwerp are various and considerable, 
the principal being lace, silk, linen, jute, cotton, tapestry, 
galloon, twine, sugar, white-lead, litmus, starch, printer’s 
ink, and malt liquors There are about 20 sugar refineries, 
7 nce-miUs, 3 sulphur refineiies, several cigar manufactories, 
distilleries, petroleum refineries, stearme candle manu- 
factories, and wool-mills The lapidaries of Antwerp axe 
celebrated for their skill m cutting diamonds 
The National Bank of Belgium has a branch in the 
city, and several other banks transact extensive business. 
The Exchange, built m 1531, was one of the finest build- 
ings of the kind m Europe, and is said to have been chosen 
by Sir Thomas Giesham as a model for the old Eoyal 
Exchange m London. Burnt down in 1858, it was re- 
built in the same Gothic style as before, and opened again 
for business in 1872. The old magazine of the Hanseatic 
League (1564), known as the Matson Hanseatigue, still 
stands a “ massive and venerable” building The cathedral 
of Notre Dame, probably founded about the middle of the 
II. — 19 
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14th century, but not completed till 1518, is one of 
the most beautiful specimens of Gothic architecture in 
Belgium It is about 500 feet long and 250 broad, and 
is the only church in Euiope with six aisles Of its two 
projected towers, the one uses to a height of 403 feet, the 
other remains unfinished. It contains, besides other 
remai table pictures, Rubens’s “ Descent fiom the Cross,” 
has “ Elevation of the Cioss,” and his “ Assumption ” The 
cathedial, however, is greatly surpassed m the splendour 
of its decoiations and the profusion of its monuments by 
the church of St James (15th century), which contains, 
m addition to other mortuaiy chapels and shnnes, the 
family-chapel and tomb of Rubens, with a beautiful altar- 
piece, the workmanship of the great painter. The high 
altar of the church was also designed by Rubens Of the 
rem ainin g churches, the most impoitant are St Paul’s, 
St Andrew’s, and the chiuch of the Augustmes The 
church that foimeily belonged to the Coiporation of 
Tanneis is now the Anglican place of worship The 
Hotel de Ville is a fine building m the Italian style, with 
a fagade that exhibits four oiders of architecture, one 
above the other, but within, there is not much to attract 
attention Antwerp possesses an Athenaeum, m which 
most of the usual branches of hteratuie and science are 
taught , an academy of the fine arts, whore the students 
receive mstiuction m painting, sculpture, architecture, and 
engraving , a “Museum” or Gallery of over 560 pictures, 
including some very fine specimens of Rubens, Vandyck, 
Titian, Teniers, Joulaens, Quintal Matsys, and other 
masters , a medical and surgical college ; a school of naviga- 
tion ; zoological and botanical gardens , a theatre , and 
various scientific and literary societies The town hbraiy 
contains 30,000 volumes. The hbrary of the famous 
printer, Plantin, his workshop, presses, and printing 
mateuals, as left by the Moietus family who succeeded 
him, and a fine collection of paintings, drawings, manu- 
scripts, &c , were purchased by the town for about a million 
and a h alf of francs (.£62,500), and foim an interesting 
typographic museum 

Antwerp is the buth-place of a number of distinguished 
men m vanous depaitments, as the painters Vandyck 
(b 1599), Temeis the elder (1582), Teniers the younger 
(1610), Jordaens (1594), Fians Elons (1520), Gonzales 
Cocques (1618), the philologist Giuter (1560), the 
geographer Ortelius (1527), the engiaver Edehnck (1649), 
and, among more modern celebrities, Van Meteren the 
historian, Ogier the dramatist, and Henri Conscience the 
novelist. Rubens was born at Cologne, but his family 
belonged to Antwerp, and he was educated, resided, and 
died m the latter city 

Accoidmg to the general census of 1846, Antwerp con- 
tained 88,487 inhabitants, of whom 85,961 were Roman 
Catholics, and 1312 Protestants In 1851 the population 
was 95,501, andm 1873, 126,663, or, including the suburbs 
now situated within the fortifications, above 180,000 The 
majority of the inhabitants speak Dutch oi Flemish, and 
the rest, for the most paxt, Fiench or Walloon. 

See Guicciardini’s Descnttione di tuiti % JPaesi Bassi, C 
S crib ami Ongmes Antxmpiensium ; Gens, Ilistoire de la 
Yille cl’ Anvers; Mertcns and Toifs, Oesclaedems van. Ant- 
imp ; Bruyssel, Ihstoh e du Comma ce, etc , de Belgique, 
Consular Reports on British Tiade Abroad , 1873, pp. 517— 
5 55 , Motley’s Rise of the Butch Republic 

ANUBIS, an Egyptian deity, called in hieroglyphs 
Anepu or Anup , and m Coptic, Anob or Anoub . It 
appears from the hieroglyphic legends that he was the 
sou of Osiris and Isis, not Nephthys, as stated by Plutarch 
His name has no particular meaning m hieroglyphs, 
although it resembles the Coptic anebe, the appellation 
of a particular kind of dog. His worship was of the 
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oldest penod, and is found in tombs at Memphis, of the 
age of the 4th dynasty, at which period all dedications run 
in his name instead of that of Osins, which did not appear 
till the 6th At this time he is always styled resident m 
the sacred abode, and attached to the land of Ut, and lord 
of the Taser or Hades. At the eailiest period he presided 
over the funeral rites and embalming of the dead, on 
account of having rendered these offices to his father Osms 
In this chaiacter he is seen raising the mummy on its feet 
to receive the sepulchral sacrifices and hbations, or else 
laying it out on the bier, to which the soul flies down to 
visit or be reunited to the body In the great judgment 
Anubis, with Thotli, attends to the balance placed in tho 
Hall of the Two Truths, where the soul is tiled by Osms as 
judge of Hades, and the heart of the dead is weighed 
against the feather of Tiuth Besides his sepulchial 
chaiacter, Anubis was also called Ap-heru , “opener of tho 
roads” or “ paths,” which tvere supposed to lead to heaven 
Of these there were two, the “ northern and the southern ” 
As lord of the northern road he was lord of Sais, while 
as ruling the southern, ho was loid of Taser or Hades 
In this character he was often represented as a jackal 
seated on a pylon or gateway, the jackal being his sacred 
animal or living emblem. This may be considered tho 
type of the celestial Anubis, and as such he was styled lord 
of the heaven, and opener of the solar disk Anubis is 
represented with the head of a jackal, seldom with that of 
a man, and rarely with any head attuo, although at the 
Roman penod his head is surmounted by the pschent, or 
crown of Upper and Lower Egypt In other respects his 
type is that of othei Egyptian deities In tho tablets 
and other monuments of the 18th and later dynasties, 
Anubis is introduced as following, or aspait of, the coitege 
of Osiris i sometimes he is worshipped alone , but ho was 
a subordinate god of the third older, supposed to have 
reigned over Egypt as one of the kings of the 2d dynasty 
of gods The principal site of his local worship ivas Lyco- 
polis, or El Siut, the capital of the 13th and 1 4th (or Lyco- 
polite) nomes, and at the l7tliorCynopolito nome, but he 
appears also as one of the gods of the 18th or Oxyrkynckito 
nome, and as such is styled lord of Sep. In this character 
he is said to have defeated the opposers of his father 
Osiris, which accords with the stoiy of Diodorus, that 
Anubis was the general of Osms in hi a Eastcin expedi- 
tion The introduction of Anubis into the Isiac worship 
about the 1st century b c , gave rise to various esotcncal 
explanations not found m the hieroglyphs ^ lie is stated 
to have been the son of Nephthys and Osins, and dis- 
covered by dogs, and hence had a dog’s or jackal’s head; 
also that he represented the honzontal eucle which du ides 
the invisible world, called by the Egyptians Nephthys, m 
contradistinction to Isis, or the visible, or to have been 
like Hecate He was also supposed to mean time and 
universal reason. But these explanations are not found 
in the hieroglyphs, and the change of his head to that of 
a dog instead of a jackal, was not Egyptian. On Roman 
monuments of the 1st and 2d century A.n , his foim is 
combined with that of Hermes, and passed by the name of 
Heimanubis, m I 113 character of the infernal Mercury. 
In the days of Tiberius, tho seduction of a noble Roman 
lady in his temple at Romo, with the connivance of tho 
priests, led to the suppression of Ms worship, but at a later 
period the Emperor Commodus, infatuated with the Isiac 
worship, shaved his head like an Egyptian pn'e&fc, and 
carried m procession the figure of the god. The idea that 
his name meant gold, as suggested by the learned, is con- 
futed by the hieroglyphs ; nor are the statues found of him 
either gold or gilded, while m the Egyptian paintings he is 
always coloured black, and never yellow or golden, as the 
goddesses often are. The jackal was his sacred Irving animal, 
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and was embalmed aftei death, and this animal lepresented, 
according to Clement of Alexandi la, either the two hemi- 
spheres which environed the terrestnal globe, 01 the tropics 
Figures of Anubis in porcelain are not uncommon m 
Egyptian collections, having been attached to the outer 
network of bugles which covered the mummies, but m 
other materials they are much rarer The jackal, his 
animal and emblem, is, however, often placed on chests, 
or other sepulchral monuments His worship commenced 
at the eailiest penod of Egyptian history, and continued, m 
one form or another, till Egyptian paganism was supeiseded 
by Christianity. He was, in fact, one of the oldest, if not 
the oldest deity of the paganism of the world (Wilkinson, 
Mann and Gust. vol. in. p 440, ff , Birch, Galleiy of 
Antiquities, p 43 , Bunsen, Egypt's Place, vol 1 2d ed. 
p 240, Plutarch, De Iside,c. 14, Josephus, Ant. xvm. c. 
G , Brugsch, Die Geogi aphie des alien jEgyptens, n taf 23, 
25, Jablonsky, Panth , JEgypt. m. p 3, ff) (s b) 

ANVIL, an iron block, with a smooth flat steel face, on 
which the malleable metals are hammered and shaped. 
They are of all sizes, from the tiny anvils used by the 
watchmaker to the ponderous masses employed m the 
arsenal of Woolwich The common blacksmith’s anvil is 
built up of six pieces welded to a cential core, viz , four 
corner pieces, a projecting end, with a square hole for the 
teception of a chisel with its edge uppeimost, and a conical 
end for hammering cuived pieces of metal These six 
pieces are first roughly welded to the core, and the whole 
is then thoroughly hammered and suitably shaped A 
thin facing of steel is next welded on and carefully tem- 
pered, the suiface of this is then ground perfectly flat, 
and, if need be, polished. 

ANWARI, one of the earlier Persian poets, was born 
m Khoi assan, m the 12th century. He enjoyed the 
especial favoui of the Sultan Sandjar, whom he attended 
m all his wailike expeditions On one occasion, when the 
sultan was besieging the fortress of Hazaiasp, a fierce 
poetical conflict was maintained between Anwan and his 
rival Rasheedi, who was within the beleaguered castle, 
by means of versos fastened to arrows Anwau died at 
B alkh about 1200. The Diwan, ox collection of his poems, 
consists of a series of long poems, and a number of, simpler 
lyrics His longest piece, The Tears of Khorassan, trans- 
lated into English verse by Captain Kirkpatrick, appeared 
in the Asiatic Miscellany. 

ANWEILER, or Annweilek, a town of Bavaria, in the 
Jlhmo Palatinate, situated on the Queich, 8 miles W of 
Landau, containing 2734 inhabitants, who are chiefly em- 
ployed m cloth weaving, brushmaking, tanning, and dyeing 
Near it is the castle of Tnfels, m which Richard Coeur de 
Lion was imprisoned m 1193 

ANXENOR, a Greek sculptor, a native of Naxus, 
known only from the inscription on a sepulchral relief m 
Gichonienus, of which he was the authoi. Fiona the style 
of the sculptuie, and the form of the letters, it is inferred 
that he had lived m the early part of the 5th century b c. 

ANZIN, a town of France, m the department of Nord, 
situated on the Escaut (Scheldt), not far from Valen- 
ciennes, m the centre of the most valuable coal-mming 
district m France, a large part of which takes its name 
from the town, and gives employment to about 6000 
persons. Anzin also possesses iron foundries, glass-works, 
breweries, and distilleries of considerable value. Popula- 
tion, 7283. 

AOSTA, a town of the kingdom of Italy, the capital of 
a circle of the same name in the province of Turin; situ- 
ated on the Dora Baltea, at the point where the roads over 
Great and Little St Bernard meet, 49 mdes N. of Turin 
It is a tolerably well-built place, containing a cathedral, 
and a fine town hall, as well as a triumphal arch, an 
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amplntheatie, and other Roman remains The inhabi- 
tants, who number 7069, cany on a considerable tiada 
m wine, cheese, leather, and hemp. Aosta, the ancient 
Augusta Picetona, celebrated as the buth-place of Anselm, 
archbishop of Canterbuiy, was foimerly the capital of 
a duchy of the same name in Piedmont, which eventu- 
ally became a province of Sardinia, and was merged in 
the Italian province of Turin m 1861 The Val d’ Aosta, 
which formed the gi eater part of Aosta province, produces 
large quantities of gram, fiuit, and cattle, while the moun- 
tains abound m iron and other minerals. Cretinism 
prevails extensively among the inh abitants. 

APAMEA, in Ancient Geogi aphy, the name of several 
Asiatic cities . — 1. A large city of Syria, m the valley of 
the Orontes, so named by Seleucus Nicator, aftei Apama, 
his wife. It continued to be a place of importance down 
to the time of the Crusades, when it was known as Fdmzeh, 
and is supposed to be represented by the extensive ruins at 
Kulat-el-Mudyk. 2. A large commercial city m Phrygia, 
which owed its existence to Antiochus Soter, and its name 
to his mother, Apama. It is identified with the modem 
Denair, wheie there are still a number of ancient ruins. 
3 A city mentioned by Stepkanus and Pliny as situated 
near the Tigris, the identification of which is still un- 
certain. 4. Now Rum-ICala, on the left of the Euphrates, 
opposite Zeugma 5. The name given to Myrlea of 
Bithynia, by Prusias I., who rebuilt it The rums lie 
near Medama 6. A Greek city in Parthia, near Rhagae. 

APANAGE ( apanagvum , probably fiom panis, bread), 
the provision in the form of lands or feudal supenonties 
made foi younger sons by the kings of Fiance The 
custom of bestowing apanages was fust established under 
the dynasty of the Capets , the rule at an earlier period 
being that the kingdom should be divided as equally as 
possible among all the membeis of the family on the death 
of the sovereign. Hallam ( Middle Ages, c i. part 2) 
points out how the possession of apanages made the 
princes of the blood loyal “a distinct and formidable 
class of men” They were generally opposed to the 
sovereign, and the sovereign on his part endeavoured to 
check their power as much as possible. Fiom the time of 
Louis VIII apanages weie held subject to the condition 
that they should revert to the crown on the extinction of 
heirs-male (See Pasquiei’s Pecherches, u. 18 , Henault’s 
Histoire de France , anno 1283 ) In England, where 
apanage is not a legal term, the word is used populaily m 
a variety of cognate senses. 

APATIN, a town of Hungaiy, situated on the left bank 
of the Danube, 125 miles S of Pesth, It has manufac- 
tuies of woollen cloth and silk, dye-woiks, and a consider- 
able trade m raw silk, hemp, madder, and woad. Popula- 
tion, 11,047. 

APATURIA (’AwaTovpia), a Gieek festival held annually 
by all the Ionian towns except Ephesus and Colophon, the 
reason assigned for their exception being some suspicion of 
a murder (Herod., h 147). But, unless at Athens, little 
is known of the manner in which it was conducted. There 
it fell m the month of Pyanepsion, corresponding neaily to 
our November, and lasted three days, the occasion being 
one on which the various phi atnee, or clans of Attica, met 
to arrange matters proper to each, and hence the name has 
been traced to a form, airaropia, m the sense of apa waTopia, 
or opoiraropia, meaning “ a ceiemony for the assertion of 
relationship.” According to the popular derivation, how- 
ever, the festival originated 1100 bo, to commemorate an. 
encounter between the Athenians and Boeotians, m -which 
the king of Attica, Tkymoetes, having been challenged to 
single combat by the Boeotian king, Xanthius or Xanthus, 
and, being afraid to meet him, accepted as a substitute 
Melanthus, an exile, with the condition of his succeeding. 
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if ■victorious, to the throne of Attica When the com- 
batants met, Melanthus, to throw his adversary off his 
guard, declared that he was being unfairly assisted by a 
man v, earing a black goat’s skm Xanthus turned to look, 
and w lule m the act was struck down This deceit, amxrrj, 
was the ongin of the festival 1 The man in the black 
goat’s skin was believed to have been Dionysus (Bacchus) 
Melanaigis On the fust day of the festival, called Dot put 
or Do) peia, banquets were held towards evening On 
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the second, Ananhysis , a sacrifice of oxen was offered 
at the public cost On the third day, Kovpemi s, children 
born since the last festival were presented by their fatheis 
or guardians to the assembled ph atores, and, after an oath 
bad been taken as to their legitimacy, and the sacrifice 
of a goat or a sheep offered, then names -were inscribed 
m the legisters. On this day also it was the custom fcr 
boys still at school to declaim pieces of poetry, and to 
iecei\ e prizes. (asm) 


APE 


A PE (aap, Dutch , A/e, German , Afo, Old German , 
apa, Swedish and Irish; epa, Welsh), a word of un- 
certain, and not improbably African origin, and by some 
supposed to have originated m an imitation, of the animal’s 
“ chatter ” 

The zoological group denoted by the term “ape,” when 
used m its widest sense, includes animals known by the 
familiar terms of “monkeys” and “baboons,” as well as 
others bearing the less known names of “sapajous,” 
“ a n Vis ” and “ marmosets.” In a more restricted sense 
the term “ape” is sometimes emphatically applied to 
those of the -whole group -which are most man-like in 
structure, namely, to the oiang, the chimpanzee, the 
gorilla, and the gibbons. 

Certain other animals, of very different structure, are 
generally associated m the same ordinal group with the 
apes These other animals are the lemurs, or lemuioids, 
called also “ half-apes,” after their German designation of 
Jlalbaffen 

By Linnaeus these creatures, together with bats and man, 
were placed in his highest and first older, to which he 
gave the name “ Primates” dividing its contents into the 
four genera, Homo , Simia , Lemur , and Vespertilio. The 
bats are now by universal consent removed from the order ; 
and some eminent naturalists, notably Professor Alphonse 
Milne-Ed wards, are disposed to remove from it the lemurs 
also ; but in every case there can be no question but that 
the latter animals must at least rank as a sub-order, for 
which the term “ Lemui oidea ” has been proposed 1 

The question whether man should or should not be 
placed m the same zoological order with the apes, must be 
decided according to the principles of classification adopted. 
If that classification be purely morphological, i.e , be de- 
termined by form and structure only, he cannot well be 
separated fiom them, at least by any naturalist who would 
also include the lemurs in such order. The Lmnean name 
“ Primates” has been letamed for the ape older, not only 
by naturalists who (like Professor Huxley) retain man 
within its limits, but also by others (eg , the Professors 
Isidore Geoffroy St Hilaire and Geivais), who consider 
that he should be excluded from it. Cuvier, on the other 
hand, proposed for the ordinal group of apes and lemurs 
only the term Quad) umanes (or four-handed), giving to 
that order, within which he placed man alone, the anti- 
thetical term Bimanes. In this he has been followed by 
very many natuialists, and m England, amongst others, by 
Professor Owen, and, perhaps, the majority of writers 
since Cuvier have bestowed on two distinct oiders the 
names Quadrumana and Bimana respectively. 

Priority of use determines our preference for the Lmnean 
name “Primates,” hut this preference is reinforced by con- 
sideiations derived fiom anatomy and physiology. 

The whole of the apes, as indeed the whole of the half- 
apes also, differ from man in having the great toe, or (as 
it is called m anatomy) the hallux , so constructed as to be 


able to oppose the other toes (much as oui thumb can 
oppose the fingers), instead of being parallel with the other 
toes, and exclusively adapted for supporting the body on 
the ground. The prehensile chaiacter of the hallux is 
fully maintained even m those forms which, like the 
baboons, are terrestrial rather than ai boreal m their 
habits, and are quite quadiupedal in tlieir mode of pro- 
gression. It was this circumstance that led Cuvier to 
bestow the name Quadrumanes upon the apes and lemuis 
Now, if we accept, with Piofessor Owen, as the definition 
of the word “foot,” “an extremity in which the hallux 
foims the fulct um in standing or walking,” then man alone 
has a pair of feet But, anatomically, the foot of apes (as 
well as that of half-apes) agrees fai more with the foot of 
man than with his hand, and similaily the ape’s hand re- 
sembles man’s hand and differs from his foot. Even esti- 
mated physiologically, or according to use and employment, 
the hand throughout the whole order remains the special 
prehensile oigan, while the predominant function of the 
foot, however prehensile it be, is constantly locomoti\c 
Theiefore the term Quadrumana is apt to be misleading, 
since, anatomically as well as physiologically, both apes and 
men have two hands and a pair of feet 2 

Apart then from man, the apes constitute the first sub- 
order of that which is the most man-like order of the class 
Mammalia (beasts), and w'hich bears the name “Pi mates ” 

Such being the position of apes as a whole, they are 
zootoimcally divisible into a number of more and more 
subordinate groups, termed respectively families, sub- 
families, and genei a 

The following table exhibits what is belie; ed to be, on 
the whole, the most natural and convenient arrangement of 
these groups of apes : — 


Family I. 

SlMIADJE 

Sub-Families. 


Family II 
Cxbidie. 


Sub- Families. 


2. Semnopiihccmcc,.. 

3, Cynopithecince,. 


2. Mycdmcc, 

3. Pithccnncc, .. 


4. KyciipitJiecina . 

5. ITapalincc, .... 


! Smna 
Tioglodytes 
Hylobates 

I Scmnopithei us 
Colobus 
Ocrcopit Items 
Maeaous 
( Cj'nocephalus 

S Ateles. 

Enodes 

Lagothrix. 

Cobus. 

Mycetea. 

I Pitliecia. 

* ( Idiachyurus 

i Nyctipitlier us. 
Clnysotluiv 
Calhtlnix 
Ilapale. 

Midas. 


The limits of the present article exclude altogether from 
consideration the half-apes or Lemurs. 

The w r hole of the apes may be characterised by the 
following zoological definition, the meaning of the terms of 
which will be explained later . — 


2 See further on this subject, Philosophical Transactions for 1567, 
p 362. 


1 See Proceedings of the Zoological Society for 1864, p 635 
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Unguiculate , claviculate mammals , with a deciduate , dis- 
coidal placenta and small allantois ; ivith orbits encircled by 
and separated off from the temporal fossae by plates of bone; 
lachrymal foramen not opening on the cheek; posterior 
cornua of os hyoides longer than the anterior cornua; 
dental formula as in man, save that a true molar may be 
wanting , or that there may be a premolar in excess, or 
both; brain with well-developed posterior cornua and with 
the cerebellum quite covered by the cerebrum, or only very 
slightly uncovered; hallux opposable, with a flat nail or 
none; a well-developed caecum; penis pendulous; testes 
scrotal ; only two mammae, which two are pectoral; uterus 
not two homed; thumb sometimes rudimentary or absent. 

The great group of apes thus characterised is divisible, 
as the foregoing table indicates, into two great families, 
which are sharply distinguished by geographical distribu- 
tion as well as by structural differences. The first of these 
families, Simiadje, is strictly confined to the wanner 
latitudes of the Old World. The second family, CebiDjE, 
is as strictly confined to those of the New World. 

Of the three sub-families into which the Simiadas are 
divided, the first, Simiin.®, contains only the orang, 
the chimpanzee, the gorilla, and the gibbons. These are 
the creatures which, anatomically, are the most like man 
of all the apes, on which account they are often called the 
“ anthropoid” apes. They are also termed, on account of 
the relative breadth of their breast-bone or sternum, the 
<s latisternal ” or “ broad breast-boned ” apes. 

Tlio orang (S. satyrus) constitutes the genus Simia, which 
gives its name to the whole family ( Simiadce ), as well as 
to the sub-family ( Simiince ) to which it belongs. Of this 
genus there is but one certain species, which is, however, 
subject to considerable variation. The orang is exclusively 
confined to the islands of Borneo and Sumatra, where it 
frequents the swampy forests near the coast. It attains a 



Fig. 1.— The Orang-outan {Simia satyrus). From Mr Wolf's sketch at 
Zoological Gardens, 


height of about 4 feet 4 inches; but its bulk is considerable, 
its legs, however, being exceedingly short. Its arms, on the 
contrary, are exceedingly long, reaching down to the ankle 
when the animal is placed in an erect posture. In harmony 
with this structure the animal rarely assumes, naturally, 
a truly erect posture, but walks resting on the knuckles of 


its hands and the outer sides of its feet, the sole3 of the 
latter being turned mainly inwards. Its motions are 
ordinarily very slow and deliberate, and its demeanour in 
captivity is languid and melancholy. It is, in a wild state, 
exclusively a vegetable feeder, and arboreal in its habits, 
forming in the trees a sort of nest or shelter of interwoven 
branches. The animal is covered with long, reddish-brown 
hair, and there are no naked spaces on the hinder part of 
the trunk. The forehead is rounded and rather high. 
Adult males are furnished with a longish beard on 
the chin, and they may also develop a large warty pro- 
minence, consisting of fibro-cellular tissue, on each side of 
the face. There is no vestige of a tail. The hands are 
very long ; but the thumb is short, not reaching to the end 
of the metacarpal bone of the adjacent (index) digit. The 
feet have exceedingly long toes, except the great toe 
(hallux), which only reaches to the middle of the proximal 
phalanx of the index digit of the foot. The hallux is often 
destitute not only of a nail, but of the second or distal 
phalanx also ; it nevertheless possesses an opponens muscle. 
The orang has twelve pairs of ribs, and has, compared with 
man, an extra wrist bone, or an os intermednim in its 
carpus. The brain of the orang has the cerebrum greatly 
convoluted, and is altogether more like the brain of man 
than is that of any other ape. A prolongation is developed 
from each ventricle of the larynx, and these processes in 
the adult become enormous, uniting together in front over 
the windpipe, and forming one great sac which extends 
down between the muscles to the axilla. There are, how- 
ever, no cheek pouches. The canine teeth, especially of 
the adult males, are very large. 

The chimpanzee and gorilla together form the genus 
Troglodytes. Both of these species agree with the orang 
in being destitute of any rudiment of a tail, in having no 
cheek pouches, and no naked spaces at the hinder part of 
the trunk, as also in possessing tusk-like canines, and in 
the habit of resting on the knuckles of the hand in walking 



Fig. 2.— The Chimpanzee ( Troglodytes niger). From Mr Wolfs Sketchy 
yoL l pL L 


on the ground and of mainly dwelling in trees. The 
chimpanzee (T. niger) is found in Western Africa, from the 
Gambia to the Benguela, and extending inland to 28° E. 
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long. It is the most man-like of the latisternal apes in 
the proportions of its arms, as these only reach a little 
below the knees when the body is placed upright. It is 
of moderate stature, never appearing to exceed 5 feet in 
height In disposition it is lively and intelligent, and its 
playfulness in captivity contrasts greatly with the lethargy 



Fto. 3,— The Gorilla {Troglodytes gorilla). From Trans, tool. Society 
yol. ir, pi. 43. 


of the orang. The forehead is not rounded, but a bony, 
supra-orbital ridge extends transversely above the eyes. 
Its ears are very largo, and it has distinct eyebrows, eye- 
lashes, and whiskers. The pollex reaches nearly or quite 
to the base of the first phalanx of the index of the hand, 
and the hallux to the proximal end of the second phalanx 
of the index of the foot. There is no os intermedium, in 
the carpus. The laryngeal sacculus may, as in the orang, 
extend downwards to the axilla. There are thirteen pairs 
of ribs. 

The gorilla (T. gorilla) is also West African, but has a 
less extended range than the chimpanzee, namely, between 
the Cameroon and Congo rivers only. It is the largest 
ape known, attaining a hulk of body considerably exceed- 
ing that of man, though, on account of the shortness of its 
legs, it never seems to exceed' the height of 5 feet 6 
inches. It was first made known to moderns by Dr Thomas 
Savage, hut it appears to have been seen by Hanno of 
Carthage, 1 in his voyage south of the pillars of Hercules. 
The gorilla lias not such dark hair as has the chimpanzee, 
being blackish-dun in colour, and becoming grey when old. 
Its skin, however, is black. Its arms are longer than those 
of its congener, reaching half-way down the shin. Its 
pollex reaches but very little beyond the proximal end of 
the first phalanx of the index of the hand (slightly further 
than in the chimpanzee), and its hallux to about the distal 
end of the proximal phalanx of the index of its foot. The 
fingers and toes, however, are curiously syndactyle, being 
bound together by the integument to the ends of the 
proximal phalanges. The forehead is not rounded, the 
supra-orbital crest being more prominent than even in the 


1 See Pliny, Nat. Hist., ii. 1G9, v. 8, vi. 200, ed. Siilig. 
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chimpanzee; the ears too are smaller relatively. . The larynx 
is provided with enormous air-sacs, communicating with 
the ventricles and meeting over the trachea, and extending 
to the axilla with age. There is no os intermedium in the 
carpus, and there are thirteen pairs of ribs. 



Fla 4.— The EntcUus-like Gibbon ( Bylobates entelloides ). From Archives da 
Museum, vol. ii. pL 29. 


The gibbons, or long-armed apes, form the genus Uylcy 
bates, confined in the present day to the south-eastern 
continent of Asia and the Indian Archipelago. There 
are several species, but individual variation and sexual 
difference in colour are so great that their limits are not 
yet well defined. One well-marked species, the largest of 
the genus, is the siamang (II, syndaclylus) of Sumatra, 
which is remarkable as being the ape with the best de- 
veloped chin and widest breast-bone. It has also the 
second and third toes united by skin down to the last 
joint of each. Another well-marked form is the lioolock 
of Assam (II. hooloch). In the gibbons we first find that 
part upon which the body rests in sitting provided with 
naked callous spaces, termed (from that part of the haunch 
bone to which they are applied, the ischium ) “ ischial 
callosities ; they are, however, still small. Though vege- 
table feeders, the gibbons are probably less exclusively so than 
are the yet higher apes before noticed. In captivity their 
manners are gentle, although their activity is surprising ; 
especially remarkable are the enormous distances they can 
swing themselves by their long arms. In spite of this length 
of arm, which seems to render their bodily proportions so 
unlike those of man, the length of leg, when compared with 
the length of the trunk of the body, is more human than 
in either of the two preceding genera. Another point in 
■which they approach nearest to man, is the quality of voice 
which at least some of the species (c.g. II. hooloch) possess. 

None of the gibbons have any rudiment of a tail, and 
they have no cheek pouches, hut the canines are elongated 
and tusk-like. When the body is erect, the arms are so 
long that they reach the ground. The hallux is well de- 
veloped, reaching to the middle or end of the proximal 
phalanx of the index of the foot, while the pollex only 
attains to, or reaches a little beyond, the proximal end of the 
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proximal plialanx of the index of the hand. There is an 
os intermedium in the carpus. The laryngeal sacs are no 
longer prolongations of the laryngeal ventricles, but open 
into the larynx above the false vocal chords. The number 
of species is, as has been said, doubtful, but the following 
kinds are often reckoned as distinct, — Syndactylxis , Lor , 
Leuciscus, Agilis , Mulleri, Rajjlesii , Iloolock, Entelloides , 
Pileatus, and Funereus. 

On leaving the gibbons, which close the series of Anthro- 
poid apes, we come at once upon animals of very different 
aspect, and from creatures devoid of any vestige of a tail, 
we pass at once to monkeys, which have that organ at its 
maximum of development. These are the two genera 
Semnopithecus and Colobus, which so closely resemble each 
other as to be hardly separable, but for their different 
geographical distributions. Together they form the sub- 
family Semnopithecince, and agree in having, as well as the 
long tail, arms shorter than the legs, and a slender body. 
They have small ischiatic callosities, but no cheek pouches. 
Their nails are compressed and pointed. Their stomach is 
very elongated and exceedingly sacculated, and their hinder- 
most lower grinding tooth has five tubercles. The laryn- 
geal sac opens medianly into the front of the larynx, and is 
an extension of the thyro-hyoid membrane. The thumb is 
small or absent. 

The genus Semnopithecus , in which there is a small 
thumb, is confined to South-Eastern Asia from the Hima- 
laya southwards, the Indian Archipelago being its head- 
quarters. One species, S. entellus (the hounaman), is an 
object of religious veneration to the Hindoos. Another 
very remarkable kind is found in Borneo. It is S. nasalis 
(the kahau, or proboscis monkey), and, as its name im- 



Fiq. 5.— The Proboscis Monkey of Thibet ( Semvopithectu roxellanae). From 
Milne-Edwarda’a Recherche) des Mammi/iree, pi.'SG. 

plies, it has an exceedingly long nose. In the young state, 
the nose is much smaller relatively, and is bent upwards. 
No similar structure was known to exist in any other ape 
whatever till quite recently. Now, however, the Rev. 
Father David (a Lazarist missionary, whc has made many 
other important discoveries in zoology), has found high up 
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in the cold forests at Moupin in Thibet, a large well- 
clothed species, with a small but distinct nose excessively 
turned up, on which account the name S. roxellanae has been 
bestowed upon it. It is remarkable that a form, reminding 
us of the young condition of S. nasalis , should have been 
discovered in a region so remote from the island of Borneo 
as is Thibet. It is also very remarkable that a monkey of 
a genus the home of which is the warm Archipelago of 
India, should be found in forests where frost and snow 
last several months in the year, when their only food 
is tree buds, and tender shoots and twigs. The species 
of the genus to be mentioned, besides Entellus , Fa sails, 
and Roxellanae , are, — Nemceus, Leucoprymnus , Latibar- 
batus, Obscurus, Nestor, Cucullatus, Johnii, Priamus, Cris- 
tatus , Maurus, Femoralis , Auratxis , Frontatus , Siamensis , 
Mitratxis , Flavimanus , Rxibicundus , Albipes , Niyripes , and 
Schistaceus. 

The genus Colobus is exclusively African, but the species 
composing it only differ from the Semnopitheci, in that the 
thumb is generally absent or reduced to a small tubercle, 
which may or may not support a nail. The species are 
— Guereza , Verus, Temminclcii, Vellerosus, Fuliginosus , 
Satanas, Angolensis, XJrsinus, Ferrugineus , KirTcii, and 
Palliatus. 

We now come to the concluding genera of the apes of 
the Old World, together forming the third sub-family Cyno- 
pithecince. This is a very natural group, but one exceed- 
ingly difficult to subdivide in a satisfactory manner, because 
the different characters gradually alter as we pass from 
round-headed, long-tailed, and comparatively slender 
monkeys to dog-faced, short-tailed, and massive baboons. 
All tbe Cynopithecince agree in having pretty well-developed 
thumbs and a single stomach, as also in having the sides 
of the face distensible, serving as pockets wherein food 
may he temporarily stored, and technically called “ cheek 
pouches.” The hair is often annulated.. The ischiatic 
callosities are larger than in the forms hitherto noticed, and 
in some kinds these parts become greatly swollen at the- 
period of sexual excitement, the enlargement extending; 
sometimes (as in Macacus cyclopis ) even to the tail The 
male external generative organs tend to assume a bright 
and varied coloration, which is often accompanied with, 
vivid hues on and about the face. By common consent,, 
the Cynopithecince are divided into at least three genera, 
and by some naturalists ( e.g . M. Isidore Geoffroy St 
Hilaire) they have been divided into as many as seven. 

The first genus, Cercopithecxis , includes those species of 
the sub-family, which by their length of tail and compara- 
tive slenderness, most nearly approach the members of the 
preceding sub-family. Many of the species (e.g. the Diana 
and white-nosed monkeys) are very attractive animais. 
Commonly the Cercopitheci have four tubercles to the last 
lower molar. The talapoin monkey (Q. talapoin) has 
been made the type of a separate genus ( Miopithecus ), be- 
cause it has but three such tubercles, while the mangabeys 
and white-eyelid monkeys (C. cethiops, collaris, and fuligi- 
i nosus ) have been separated off into a genus Cercocebxis, 
because in them the last lower molar has five tuber- 
cles. All the Cercopitheci (including Miopithecxis and 
Cercocebxis ) are African forms. Besides those already 
mentioned, the following species have been described by 
authors : — Nictitans, Fetaurista, Cephxis, Mona , Monoides, 
Diana, Labiatus , Lexicampyx, Pygerythrus , Lalandii, Sa- 
bceus , Cynosurus , Rxiber , Pyrrhonotus , Callitrichus, Rufo - 
viridis, Albigena , Erythrogaster, Werneri, Melanogenys , 
Lxidio, Erythrarchus, Ochraceus, Flavidus , Lunulatus , and 
Erxlebenii. 

The next genus, Macacus, is Asiatic, with the exception 
of the Barbary ape, or magot (M. inuus ), which is found 
in Northern Africa and on the Rock of Gibraltar. Already, 
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in some of the C er copithed, notably in tlie mangabeys, the 
muzzle has acquired a greater prolongation. This "becomes 
still more marked in the Macaci. It is this greater pro- 
duction of muzzle, the greater size in the ischiatic callosi- 
ties, the frequent shortness of the tail, and the different 
geographical distribution, which can alone be given as 
differentiating these animals from the C ercopitheci. In 
some kinds the tail is long. Occasionally (as in the 
wanderoo, M. silenus) it is tufted at the end and short. 
Sometimes, as in M. nemestrinus , it is very short, and 
occasionally, as in M. inuus, it is absent. On account of 
this absence of tail, this species has sometimes been made 
the type of a distinct genus, Tnuus. 

Another species, M. niger (from Celebes and Batchian), 
has, on account of the much greater production of its 
muzzle, been made the type of another genus, termed 
Cynopithecus. 

The Macaci present us with the most northern forms of 
apes, namely, that of Gibraltar, and M. speciosus of J apan. 
Father David has lately brought from Moupin, in Thibet, 
a new species (M. thibetanus) which inhabits snowy moun- 
tains, and is clothed suitably for such a habitat, in thick 
and dense fur. In addition to the Macaci already men- 
tioned, we may name the species Sinicus, Pileatus, Aureus, 
Cynomolgus, Silenus, Rhesus, Nemestrinus, Thibetanus, 
Ochreatus , Palpebrosus, Brunneus, Rufescens, Rheso-similis, 
Erythrcem, Gristatus, Tcheliensis, Gyclopis, Inornatus, 
Sancti-johannis, Zasiotus, Assamensis, Mourns, Philippin- 
ensis, and Nigrescens. 



Fia. 6. — The Thibet Macaque (Macacus thibetanus). From Milne-Edwards’s 
Recherchcs des Mammifhra, pi, 34, 

The remaining apes of the Old World are the baboons, 
which are entirely confined to Africa, and to that part of 
Asia which is zoologically African, namely, Arabia. These 
animals, which constitute the genus Oynocephalus, have the 
characters of the Macaci still further developed in having 
still larger callosities, and a muzzle so extremely produced 
as to give the head the appearance of that of a dog, whence 
their generic name. The general form has also here be- 
come very massive, and the limbs being sub-equal in length, 
the appearance, like the locomotion, is quadrupedal. But 
the baboons have not only the muzzle so greatly pro- 
duced, they have also the nostrils terminal in position 
like those of a hound and unlike what we have yet met 
with. The species 0. gelada of Abyssinia and C. obscurus 
form exceptions to this condition, as they have the nostrils 
placed as in the Macaci , on which account they have been 
made the type of a distinct genus, Theropithecus, 

In the other Cynocephali , the tail may be moderately 
long, as in G. hamadryas, or very short, as in the man- 
drill, 0. mormon. In the last-named species we again 


meet with much bulk of body, a3 it exceeds the chim- 
panzee in this respect. It is also remarkable for its 
blight coloration, the cheeks being brilliant blue, the 



nose vermilion, and the beard golden-yellow. Other 
species described are Sphinx, Olivaceus, Bdbuin, Anubis, 
Obscurus, Doguera, Porcarius, and Zeucophaeus. 

The baboons are the least arboreal and the least frugi- 
vorous of the Old World apes, some species, e.g., the 
chacma of Southern Africa ( 0 . porcarius), living habitually 
amidst rocks, and feeding on eggs, large insects, and 
scorpions, as well as on vegetable food. 

In the whole series of Old World apes we find the same 
number of different kinds of teeth as in man, the dental 
formula being — 


I. 
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or thirty-two teeth in all. Again, in the whole series the 
two nostrils are divided the one from the other by a 
narrow septum j and if the skull be examined, a long bony 
tube (the meatus auditorius externus) is seen to lead in- 
wards on each side to the internal ear. Moreover, the 
thumbs, when present, are always more or less opposable 
to the other fingers. 

In passing to the second family of apes — the Cebida:, or 
apes of the New World — we find them to form a very dis- 
tinct and easily-defined group, and a little experience 
readily enables an observer to pronounce at a glance that 
a given ape belongs either to the Old or the New World, 
as the case may be. 

The Cebidce are more thoroughly arboreal in their habits 
than are the Simiadce. Ranging over tropical America, 
they have their headquarters in the forests of Brazil, a 
region where most animal forms put on a more decidedly 
arboreal character. Accordingly, it is amongst the Oebidie 
that we meet with, for the first time, a special arboreal 
organ — namely, a prehensile tail. Such a tail has it's free 
end curled, and capable of grasping with greater or less 
tenacity the objects about which it coils. Again, in the 
Cebidce , the septum between the nostrils is broad, instead 
of narrow, imparting to the physiognomy a markedly 
different character. In passing to these American, apes 
we entirely lose cheek pouches and ischial callosities; while 
the thumb, even where best developed, is capable of but a 
very partial opposition to the other fingers, bending almost 
in the same plane with the latter, so as to be more like a 
fifth finger than a thumb. We also constantly find an 
additional piemolar tooth on each side of each jaw, and 
that bony tube, the meatus auditorius externus , 'is wanting 
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None of tlie Cebldce attain the bulk of the larger ba- 
boons, nor have any such prominent muzzles as have the 
latter 

The Cehidae are subdivisible into five sub-families : — 1. 
Cebinos; 2. Mycetince; 3. Pithedincn; 4. Nyctipithecinae ; 
and, 5. Hapalince. 

The first sub-family consists of the four genera, Ateles, 
Enodes, Lagothrix, and Cebus. 

The genus Ateles is composed of the spider monkeys, 
which, as their name implies, have long and slender limbs. 
They have also a very long tail, which is in the highest 
degree prehensile, being naked beneath towards the tip, 
for more secure prehension. So powerful is the grasp of 
this organ that the whole body can be sustained by it 
alone. It even serves as a fifth hand, as detached objects, 
otherwise out of reach, can be grasped by it, and brought 
towards the hand or mouth. Their prehension is in other 
respects exceptionally defective, as the spider monkeys 
alone amongst the Gebidue (like the Colobi amongst the 
Slmiadce) have the thumb reduced to a mere tubercle. 
Their laryngeal sac opens medianly, but from the back 
part of the trachea, just below the cricoid cartilage. 

The spider monkeys are very gentle in disposition, and, 
by this and by their long limbs and special fitness for tree- 
life, seem to represent in an analogous manner in the New 
World the gibbons of the Old. Nevertheless, in spite of 
their admirable adaptation for arboreal life, their com- 
paratively slow progression offers a marked contrast to the 
vigorous agility of the gibbons. Their hair is long, but 
not woolly. Species described are — A ter, Pentadactylus, 
Paniscm, Marginatus, Belzebuth, Melanochir, Hybridus, 
Teller osus, Albifrons , Rvfiventris, Variegatus , Griese.ens, 
Cucullatus , and Fuscipes. 



Flo. 8.— The Black-handed Spider Monkey (Ateles melanochir). From Pro. Zodl. 
Soc. 1871, pi. ia 


Throe species of ape having much general resemblance 
to spider monkeys have been erected into the genus 
Eriodes (E. arachnoides, hemidactylus, and hypoxanthus). 
These animals, which are from South-Eastern Brazil, have 
the fur woolly, the thumb more or less rudimentary, the 
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nails very laterally compressed, and the nostrils more 
approximated than in the other Cebidce. 



Fiq. 9.— Humboldt's Lagothrix ( Lagothrtx Humboldtii). From Pro. Zooi. Soc. 

1823, pi. 31. 

The woolly monkeys, Lagothrix, differ from the two pre- 
ceding genera in having the thumbs well developed. 
Their nails are compressed laterally, as in Eriodes , but 
their nostrils are not approximated. As their name im- 
plies, their fur is woolly. Like Eriodes and Ateles , they 
have the tail strongly prehensile, and naked beneath 
towards the tip. The species which have been described 
as distinct are — Canrn, JLumboldtii, Gastelnaui, Tschudi, 
and GeoJ-'royi. 

The genus Cebus, the typical genus of American apes, is 
composed of the sapajous, so-commonly seen in captivity, 
and so much used for the exhibition of tricks of various 
kinds. Smaller in size, they are more robust in form than 
are the spider monkeys. They have well-developed thumbs, 
and their tail is curled at the end, but, not being naked 
beneath, is less strongly prehensile than in the three pre- 
ceding genera. The sapajous have a pleasing voice, a 
flute-Hke whistling tone. The different species are very 
ill-defined, the individual differences being so numerous 
and so considerable. The species described are the follow- 
ing : — Oapucinus, Hypoleucus, Elegans, Robustus, Apella, 
Cirrifer, Flavus, Gastaneus , Barbatus, Frontatus , Ghry- 
sopus, Variegatus, Versicolor, Leucocephalm, Flavescens, An » 
nellatus, Subcristatus, Capillatus, Fatuellus, and Vellerosus. 

The next sub-family of American ape3 is. very distinct, 
consisting, as it does, of a single genus, Mycetes, composed 
of the howling monkeys. These creatures are the most 
bulky of the American apes, and are those the muzzles of 
which are the most projecting. If the spider monkeys 
may be considered the analogical representatives of the 
gibbons, the howlers may similarly he esteemed those of 
the baboons. They are sluggish, and apparently stupid 
animals, but have a wonderful power of voice, facilitated 
by an enormous distension of the body of the hyoid bone into 
a large, deep, bony cup, sheltered between the jaws, which 
are specially deep for that purpose. Into this cup is 
received one of the three or five sacs with which the larynx 
is provided. The thyroid cartilage is very large. The 
howlers have long, very prehensile tails, naked beneath 
towards the tips. Their thumbs are well developed. Some 
of the species show much brilliance of colour, with bright 
II. — 20 
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red or golden hair on the flanks. There is, however, so 
much individual variation, or so many local varieties, that 
the species are as yet very little determined. The sexual 
difference in colour is great in one species — the male being 
deep black, and the female pale straw colour. Amongst 
the species described may be named — Seniculus, Ur sinus, 
Car ay a, Rujvmanus, Niger , Villosus , and Palliatus. 

The third sub-family of American apes is composed of 
very peculiar forms, termed Sakis, which are subdivided into 
two genera, Pithecia and Brack-gurus, according as the tail 
is long or short. They are together distinguished from all 
the Cebidce yet noticed, by not having the tail prehensile, 
even when long ; also by having the lower incisor teeth 
inclined forwards, instead of standing up vertically. 
Great differences as to the hair exist in this group, some 
having long hair over the whole body, others on the head, 
and others on the chin and cheeks, while a species of 
Brachynrus (. B . calvus ) has the head naturally bald. Of 
the genus Pithecia, the following species have been de- 
scribed : — Leucocephala, Rufiventer, Monackus , Satanas, 
Ckiropotes, Albinasa, and Ckrysocephala. Of Brachyurus, 
besides Calms , only Rubicundm has as yet been described. 

The Brachyuri are the only American apes with short 
tails, and they are the least arboreal, frequenting bushes 
rather than trees. They are very timid creatures, and 
gentle, and rather slow in their movements. It is but 
very rarely that any of the Pitheciince have been brought to 
Europe alive. 



Fiq. 10.— The White-cheeked Sapajou (Celt/s ievcogemjs). From Pro. Zool. Sot. 
1865, pi. 45. 


The next sub-family, Nyctijnthednce, contains three 
genera, which have a long hut not prehensile tail, fairly- 
developed thumbs, and vertical lower incisor teeth. These 
animals are, in part at least, insectivorous. 

The typical genus, Nyctipithecus, contains only the 
night-apes, ox douroucoulis (N. felinus, lernurinus, oseryi, 
ntfipes, and Spixii), which have, in harmony with 
their noctural habits, enormous eyes. The orbits, though 
closely approximated, aTe nevertheless separated by a com- 
plete bony system. The head is rounded, but greatly 
drawn out posteriorly. The nostrils are rather approxi- 
mated. 

The beautiful little squirrel monkey, or Saimiri, and 
three allied species (Ch. ustus, entomophagus, and (Erstedii ), 
form the genus Chrysothrix. They are distinguished from 
all* other apes by the great backward prolongation of the 


bony cranium, the orbits of which, though smaller than 
those of Nyctipithecus, are, nevertheless, separated, but by 
an imperfect bony septum. 

A few other kinds of American apes, together forming the 
genus Callithrix, somewhat resemble the night apes, but 



Fro. 11. — The Lemurine Night Ape ( Nyctipithecus lemunnus). From Archives 
du Museum, voL iv. pi. 2. 


that the eyes are much smaller, and the nostrils wider 
apart. They differ from Chrysoth'ix in having small 
canine teeth, and the tail furnished with long hairs. The 
species of this genus are — Moloch , Personatus, Amictus, 
Gigo, Melanochir , Discolor, Donacopliilus, Omatus, and 
Castaneoventi'is. 

There remains now to notice but one more group of 
apes, those which have been classed as the last sub-family 
— the Ilapalince, marmosets, or oustitis. These animals 
are so different from all that have gono before that there 
is probably almost as much to be said for ranking them as 
a family by themselves as for considering them, as is here 
done, hut a sub-family. Much, however, as they differ from 
all the other apes, they manifest their affinity to the rest of 
the Cebidce by the absence of the meatus auditorius ex- 
ternus, and by the presence of the extra premolar tooth on 
each side of each jaw. They have, however, the same 
total number of teeth as have man and the Simiadcc. This 
is occasioned by their not possessing any third true molar, 
either above or below ; so that their dentition thus differs 
from that of the Old World apes in two points, instead of 
only one. In all the apes we have yet noticed, except the 
orang, the hallux is -well developed, while in the mar- 
mosets it is exceedingly small. The hand, however, is yet 
more exceptional, as the thumb is not at all opposable, 
while, in common -with all the other fingers, it is furnished 
with a long, curved, and pointed claw. The tail is not 
prehensile, hut long, and furnished with more or less 
elongated hairs. In several, and especially the more 
commonly seen species, a tuft of long hairs projects out- 
wards and backwards on each side of the head. These 
animals are very small, the largest being about the size of 
squirrels. They are, like squirrels, active in their motions, 
and arboreal in their habits, living in small troops, and 
eating, insects as well as fruit. They are very difficult to 
keep in captivity in northern climates ; hut, nevertheless, 
they have occasionalfy bred in England, bringing forth as 
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many as three at a birth, while all the other apes habitu- 
ally bring forth but one. There arc many different species 
of marmosets, and they have been divided into two genera, 
according as the lower canine (eye) teeth are or are not 



Fia. 12 —The Moloch Callithrii (Callithrix moloch). From Archives du Museum, 
vol. 1y. pi. 3. 


decidedly larger than the incisors (cutting-teeth) between 
them; those kinds in which the inferiorand incisor canines are 
almost of equal length being retained in the genus Hapale, 
while those in which the lower incisors are much shorter 



fio. 13.— The Golden Marmoset (Midas chi'ysoleucus). From Pro. Zool. 
Soc, 1808, pi. 24. 


than the adjacent canines are taken to form the genus 
Midas. It seems doubtful, however, whether this generic 
distinction can ultimately be maintained, an intermediate 
condition existing in some forms. The species of the 
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genus Hapale are — Jacchus, Albicollis , Aurita, Humera- 
lifer , Penicillata , Lmcocephala , Melanura , and Pygmaea. 

The species of the genus Midas are — Rosalia, Chryao - 
melas, CE dipus, Geoffroyi, Bicolor, Ursulus, Rufimanw , 
Labiatus, Mystax, Rufoniger , Devilli , Nigrifvons , Flavi- 
frons , IHigeri , Weddellii, Leucogenys, Melamtrus,Argentatus, 
Ckrysoleucus, Lagonotus, Graellsi , Pileatus, Elegantulus, 
and Rnfiventer. 

The characters of the subdivisions of the ape group may 
be syn optically expressed as follows : — 

Family I. Simiadje. 

2 3 

P.M. g M. gj a bony meatus auditorius externus; polios oppos- 
able, if present ; tail never prehensile ; intemasal septum narrow ; 
often cheek pouches ; often callosities ; pectoral limbs sometimes 
greatly exceeding the pelvic limbs in length; pelvic limbs never 
much longer than the pectoral limbs; Old World habitat. 

Sub-Family I. Simiince. 

Pectoral limbs much longer than pelvic limbs ; no tail ; no cheek 
pouches ; caecum with a vermiform appendix ; sternum broad ; 
sometimes no os intermedium in the carpus ; stomach simple. 

1. Simia . — Head vertically produced ; arms reaching to ankle; 
ribs, twelve pairs; an os intermedium; hallux very small; no 
ischiatic callosities ; hair red ; habitat Asiatic. 

2. Troglodytes . — Head not vertically produced ; arms not reach- 
ing more than half down the shin; ribs, thirteen pairs; no os 
intermedium ; hallux well developed ; no ischiatic callosities ; hair 
black, dun, or grey ; habitat African. 

3. Uylobates . — Head not vertically produced ; arms reaching to 
the ground; an os intermedium; hallux well developed; small 
ischiatic callosities; habitat Asiatic. 

Sub-Family II. SemnopitTiecince. 

Pelvic limbs longer than pectoral limbs ; tail very long ; no 
cheek pouches; no vermiform appendix; sternum narrow; an os 
intermedium ; ischiatic callosities ; stomach complicated by simula- 
tions; third lower molar always with five tubercles. 

4. Semnopithccus . — Thumb small; habitat Asiatic. 

5. Colobus . — Thumb generally absent ; habitat African. 

Sub-Family III. Cynopithccince. 

Pelvic and pectoral limbs sub-equal in length ; tail long, or short, 
or absent; check pouches; no vermiform appendix; sternum 
narrow; an os intermedium; ischiatic callosities present, often 
very large ; stomach simple ; third lower molar sometimes with four 
tubercles. 

S. Cercopithccus . — Muzzle more or less short; callosities moderate; 
last lower molar generally with four tubercles ; tail long ; habitat 
African. 

7. Macacus . — Muzzle more or less elongated; callosities rather 
large; last lower molar with five tubercles; tail long, short, or absent; 
nostrils not terminal; habitat Asiatic, North African, or European. 

8. Cynocephalus . — Muzzle very long; callosities very large; last 
lower molar with five tubercles; tail more or less short; muzzle 
swollen by enlargement of maxillary hone; nostrils almost always 
terminal; habitat African. 

Family II. Cebidzb. 

P.M. | ; no bony meatus auditonus externus ; pollex never 

opposable; tail often prehensile; intemasal septum broad; no 
cheek pouches ; no ischiatic callosities; no vermiform appendix; 
always an os intermedium; pectoral limbs never more than slightly 
exceeding 1 in length the pelvic limbs ; pelvic limbs sometimes 
much longer than the pectoral limbs; New World habitat. 

Sub-Family I. Ccbince. 

M. incisors vertical; tail long and prehensile; hyoid hone 
3 

moderate; thumb present or absent. 

9. Atcles . — Form slender ; limbs very long ; fur not woolly; 
intemasal septum as broad as usual in Cebidsa ; thumb absent; tail 
distally naked beneath; nails not much laterally compressed and 
pointed. 

10. Eriodcs . — Form slender ; limbs very long ; fur woolly ; inter- 
nasal septum narrower than usual iu Cebidee; thumb rudimentary; 
tail distally naked beneath; nails exceedingly compressed laterally, 
and pointed. 


Only at all so in Aides. 
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11 Lagothnx — Form rather robust, limbs model ate, fur woolly, 
uiternasal septum as broad as usual, thumb well developed, tad 
distally naked beneath 

12 Cebus —Foim rather robust, limbs moderate, fur not woolly , 
internasal septum as bioad as usual, thumb well developed, tail 
not naked beneath distally 

Sub-Family II Mycetmce 

g 

M - , incisoi s vertical , tail long and prehensile, naked beneath 

distally; hyoid bone enormous, foim of body massive , thumb well 
developed , intern asal septum as bioad as usual 
13. Mycetes. 

Sub -Family III Pithecmice 
3 

M g , incisors inclined outwards distally, tail long or shoit, 

never prehensile , hyoid bone moderate , thumb well developed , 
uitemasal septum as broad as usual 

1 4 jPithecia — Tail long 

15 Brachyurus — Tail shoit 

Sub-Family IV NyctipUhccincz 

JI | , incisors vertical , tail long, not prehensile , hyoid hone 

model ate, thumb well developed 

16 Nyctipithecus — Head rounded, eyes enoimous; nostiils lather 
approximated 

1 7 Chrysothnx — Head exceedingly elongated, eyes large, closely 
approximated, canines well developed, hail of tail rather shoit. 

18 Callithnx — Head small, depressed, and not elongated, 
nostuls widely separate; canines small, hair of tail elongated 

Sub-Family V Hapalmce 

M incisoi s veitical, tail long, not pieliensile , hyoid bone 

moderate, thumb elongated, not at all opposable, hallux veiy 
small , a long curved and pointed claw to all the digits, except the 
hallux 

19. Hapale ■ — Lower incisors and canines of equal length 
20 Midas — Lower canme3 much longei than the low er incisors. 


THE ANATOMY OF APES 

To describe generally the anatomy of apes would be, in 
fact, to describe in an elementary manner the geneial 
anatomy of man. It is necessary, therefore, here to 
assume that the reader has already an elementary know- 
ledge of human anatomy, and to refer such readeis as 
have not such knowledge to the article Anatomy. 

The External Fokm and Clothing. 

The difference in bulk between the diffeient membeis of 
the group (e g Troglodytes and Hapale ) is extieme, being 
greatei than that between a man and a common squm el. 

The pioportions of the body as regaids the relative 
lengths of the two pairs of limbs one with the other, and 
both with that of the trunk, vary considerably Both pairs 
may be much elongated, as m Ateles and Hylobates , and 
either suh-equally, as m the first of these genera, or with 
the arms very great ly in excess, as in the second The 
legs may be excessively short, and the arms, at the same 
time, excessively long, as in the orang Both pans may 
be short and sub-equal, as often m the CynopithecmcB 
Only in the Hyctipithecince and Hapalince does the excess 
in length of the lower limbs over the upper exceed or 
equal that which is found m man The length of the 
tail presents some noteworthy points. At its first appear- 
ance it is found at once at its greatest absolute length, 
and also greatly developed relatively, being about twice the 
length of the trunk. Its greatest relative length is, how- 
ever, attained m Ateles , where it reaches three times the 
length of the trunk The constancy of the degree of its 
development varies much in different groups. In the 
greater number of genera it is long in all the species, and 
in some (Sima, Troglodytes, and Hylobates ) it is absent 
in alL In others it may be long or short, or completely 
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absent, eg , m Macacus. The foim of the head piesen l s 
great differences — it may be rounded, as, eg, m Ateles, 
produced vertically, as m Simla, drawn out posteriorly to 
an extieme degree, as m Ch?ysoth ix, or anteriorly, as in 
Cynocephalus A production of the muzzle, necessitated by 
the presence of laige teeth, exists already m Troglodytes, 
but in the baboons, not only is this prolongation earned 
much fuithei, but the terminal position ot the nostuls 
gives an emphatically dog-like aspect to the face 

The eyes may be small compared with the size of the 
head, as m the baboons, they may, on the contiaiy, 
attain a relatively enormous size, as in Nyetynthecus 
They are always forwardly diiected, and nevei much more 
sepai ated one fiom another than m man They may, 
however, he much more closely appioximated, as notably 
m Chrysotk ix 

The external ears are always well developed, and have 
very generally their postero-supeuoi angle pointed. They 
may be large and small in the same genus, as in Troglo- 
dytes Only in the gorilla do we find present, even m a 
rudimentary condition, that soft depending portion of the 
human ear which is termed the “ lobule ” 

The nose has scarcely ever more than a very slight pio- 
mmence, and yet an enormous development is to be met 
with m Semnopithecus nasalis , while m S roxellance we 
find a sharply prominent, though smaller and extremely 
upturned, nose The hoolock gibbon also possesses a pio- 
mment hut slightly aquiline nose. The teiminal position 
of the nostrils m Cynocephalus has been just mentioned 
These apertures ruay he closely approximated, as in all the 
Simiadce , or they may be sepai ated one from the other by 
a broad septum, as in the Cehdce, its hieadth, how'ever, 
varying somewhat m different genera, as, eg, m Ateles 
and JEnodes, and in Calhthr ix and Nydipithecus. 

The lips are generally thin, but may be very extensive, 
as m Simia 

The hands are generally provided with thumbs, though 
these organs (as m Colohcs and Ateles) may be represented 
only by small nailless tubercles. The thumb ( pollex ) is 
more human in its proportions in the chimpanzee than in 
any other of the highest apes. As compared with the 
I length of the hand, it is most man-like m the lowest 
Cebidce, eg , Chrysothnx and Jlapale In spite of greater 
! lelative length, however, it may but little meat the name 
of thumb, as it is but slightly opposable to tho other 
digits m any of the Cebidce , and is not at all so in tho 
Hapalmce 

The hallux (great toe) is never rudimentary like the 
pollex. It is never, as it often is m man, the longest 
digit of the foot, but is constantly the shortest one As 
compared with the entire length of the foot, it is most 
human m the chimpanzee and some gibbons, and smallest 
of all m the orang, and next smallest in Hapale. Moie 
detailed proportions will he more appropriately given m 
speaking of the skeleton. 

Every digit is provided with a nail, except the hallux of 
the ora ng and those rudimentary tubercles already spoken 
of as representmg thumbs m Ateles and Colobus . The nail 
of the hallux is flat in every species, but the other nails are 
never so fiat as are the nails of man. The lateral compres- 
sion of the nails becomes more strongly marked m some 
Cebidce, eg, m JEnodes, but attains its extreme in the 
Hapalmce, where every nail, except that of the hallux, 
assumes the form of a long, curved, and sharply-pointed 
daw. 

All the apes, without exception, differ from man in 
having the body almost entirely clothed with copious hair, 
and especially in never having the back naked. In the 
gibbons, the Semnopithecince, and the Cyncpithecince , naked 
spaces (ischiutic callosities) are present on that part of the 
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body which is the main support in the sitting posture. These 
naked spaces increase in size as we descend through the 
series of Cynopiihecince, and are subject to a tumefaction 
(sometimes excessive and extending to parts adjacent) at 
the season of sexual excitement. Such naked spaces are 
never found in any of the Cebidcc. No ape has so exclu- 
sive and preponderating a development of hair on the head 
and face as exists in most men. As to the head, long hair 
is found thereon in llapale cedipus and in some of the 
Semnopitheci, whilst certain of the Macaci (as, e.g., the 
Chinese bonnet monkey, M, amicus) have the hair of the 
head long, and radiating in all directions from a central 
point on the sinciput. A beard is developed in the male 
orang, and C ercopithecus Diana has long hair on the 
cheeks and chin. The wanderoo ( Macacus sdenus) has 
the face encircled by a kind of mane of very long hairs, 
and many of the marmosets have a long tuft of hairs on 
each side of the head. The American apes exhibit some 
extremes respecting hair development. Thus in some of 
the howlers (as in some of the Colobi of the Old World) 
the hair of the flanks is greatly elongated. Some also have 
an elongated beard, but the latter structure attains its 
maximum of development in the couxio ( Pithecia satanas ). 
Some of Pitheciince have the hair of the whole body and 
tail very long, others have the head of the female furnished 
with elongated hair; while another species ( Brachyurus 
calvus) has the head bald. Long hair may be developed 
from the shoulders, as in Cynocephalus hamadryas and 
Hapcde humeralifer; or may form a tuft at the end of the 
tail, as in Macacus silenus, Cynocephalus hamadryas , and 
Cynocephalus gelada. 

The direction of the hair may sometimes vary in nearly 
allied forms. Thus the hairs on the arm and forearm 
respectively may be so directed that the apices converge 
towards the elbow. Such is the case in most of the lati- 
Bternal apes, yet in Ilylobates agilis all the hair of both 
these limb segments is directed towards the wrist. 

The hair presents generally no remarkable character as 
to its structure. It may, however, assume a very silky 
nature, as in llapale rosalia, or assume the character of 
wool, as in Eriodes, and as in that remarkable form recently 
discovered by Father David, Macacus thibetamis. The last 
named species inhabits the snowy ranges of the Thibet 
mountains, and is provided for this habitat by a modifica- 
tion in its hairy clothing similar to that which suited the 
extinct mammoth for the severity of its Siberian home. 
This fact as to M. thibetamis has an interesting bearing 
on fossil forms, which v r e shall have to consider later. 

Great brilliance of colour is sometimes found in the 
naked parts of the body, particularly in the Simiadce, and 
especially in the regions of the face and sexual organs. In 
some of Cercopitheci and Cynocephali, rose colour, turquoise 
blue, green, golden yellow, and vermilion appear, in vari- 
ous combinations, in one or other or both of these regions, 
and become especially brilliant at the epochs of sexual 
excitement. 

The Skeleton. 

The skeleton of apes generally, if we except the tail,' 
consists of bub few more bones than that of man. The 
proportions of its parts, except as regards the relative 
length of the limh bones, are also much as in man; nor are 
their shapes, except those of the jaws and haunch hones, 
greatly different. The same general resemblance may be 
predicated of their minute structure, though the osseous 
tissue is generally rather dense, and the medullary cavity 
in the long bones small 

The Axial Skeleton. — The Skull. 

The axial skeleton consists of the skull and the verte- 
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bral column, and the general shape of its more anterior 
portion, the skull, has already been indicated when speak- 
ing of the head as part of the external form. It is scarcely 
ever so eveidy balanced on the occipital condyles as in man. 

The artificial division of the skull into a cranial and a 
facial portion may be here conveniently adopted from 
human anatomy. The proportion of the latter portion to 
the former varies greatly from age and sex, owing mainly 
to the differences produced through the development of 
large and powerful canine teeth in the adult males of 
most species. This proportion also varies in an irregular 
manner as we descend (through the series of apes) from 
those w T hich are most like man. Thus the facial part is 
already very large in the orang and chimpanzee, much 
more so than in Semnopithecus, where most of the ape 
cranial characters are moderately developed, or even than 
in many Cercopritheci; but it attains its maximum of rela- 
tive size in the Cynocephali , above all in C. porcarius. In 
the Cebidcc the facial part is relatively smaller than in the 
Simiadce , with the exception of Mycetes, while in Chryso- 
thrix the facial portion of the skull is relatively smaller 
than even in man himself. The relation of the face to 
the cranium (or brain case) is best shown by the cranio- 
facial angle, which is estimated by means of two lines, 
one drawn parallel to the base of the skull (from the front 
margin of the occipital foramen to the anterior end of the 



Fig. 14.— Side view and base of the skull of Hie Douc ( Semnopithecus nemcevsb 
From I)e Blaiuville. 

cerebral surface of the presphenoid), the other drawn from 
the front end of that base to the middle of the lower 
margin of the upper jaw. 

No ape, especially no ape of the Old World, presents so 
elevated and rounded a contour in the frontal region as 
does man. It is in American forms, especially in the 
genus Pithecia, that w T e find the greatest resemblance to 
man in this respect; but the skull is lofty in the orang. . 

The convexity of the occiput is well marked in Simia f 
Troglodytes niger, and Eylobates, while in the inferior 
Simiadce it is flat. Its maximum of production, however, 
is met with in the genus Chrysothrix . 
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Bidges for muscular attachment, or other bony piomi- 
n enceSj more or less disguising the rotundity of the cranium, 
are very generally developed, except m the smallest species 
Such ridges are met with at once at their very maximum 
of extent in Troglodytes gorilla In that animal an 



Fie 15 -Side view of the skull of adult Orang (Strata salyrns). Fiom Trans 
Zool, Soo rol 1 pi 53 

enormous sagittal ridge traverses the middle of the sinciput 
antoro-posteriorly, joining at its hinder end a prodigious 
l am bdoidal crest for the insertion of the muscles of the 
neck. A very largely developed supra-orbital ndge runs 
transversely above the oibits, which it obliquely oveihangs. 
The orang has no supia-orbital ridge, but m the other large 
Simiadce all these ridges are more or less developed, and 
moderate sagittal and lambdoidal ridges are found m 
Mycetes , Celus, Fithecia, and some other of the Cehdce 

The mastoid process never attains m apes the large rela- 
tive size it has m man, but it is prominent in the baboons 
and larger Macaci , as well as in Troglodytes , its develop- 
ment bearing relation to the size and weight of the 
head As the mastoid diminishes we find that the under 
surface of the petrous bone assumes a swollen or “tmllate” 
condition 

The orbits are m T. goi ilia much as m man, but m the 
orang they are more rounded. They become very large in 
Hylobates, but attain an enormous size in Nyctvpithecus 
The extent to which each oibit opens into the adjacent 
tempoial fossa, i e , the size and shape of the spheno- 
maxillary fissure, varies considerably It is narrow and 
much elongated m the gorilla and in Qynocepludus } it is 
shoit m the Semnopithecince and in Ateles , but opens 
widely so as to expose the vidian foramen It is most 
completely closed of all m Mycetes , where it sometimes all 
hut disappears entirely The olfactory chamber is narrow 
and deep m the lower Simiadce. The cnhnfoim plate of 
the ethmoid is generally separated from the presphenoid 
by the junction of the orbital plates of the fiontal Such, 
howevei, is not the case m the orang and chimpanzee, 
though it is so in the gorilla and m Hylobates . 

The plane of the foramen magnum, as compared with 
the basi-cranial axis, varies with the projection of the 
occiput. It generally forms a less open angle with that 
axis than m man, but in Ghrysothnx the angle is yet more 
open than in the human skull. 

The zygomata are arched both outwards and upwards m 
the goiiUa and some baboons, hut decrease m relative as 
well as absolute size m the smaller forms, — notably m 
Ghrysothrix No long slender styloid process is normally 
attached to the skull, though such may be the case m Cyno- 
cephahis. The vaginal process never attains the size it does 


m man, though it is considerable m the gonlLi and some- 
times noticeable m Sima Abony meatus auditonus extern us 
exists m all the Smuadce, and is absent m the whole of the 
Cebidce In Nyctipithecus the ah-sphenoid is almost shut out 
from the parietal by the close approximation of the squamosal 
to the malar In Cebus theie is often a large malar foramen 

The premaxillary bones have throughout the apes a dis- 
tinctness of development and a relative size not found in 
man, the sutures separating them from the maxiUanea 
remaining visible, with the exception of the chimpanzee, 
after tlie°adult dentition has been attained. The maxil- 
lanes themselves develop gieat swollen tuberosities m the 
Cynocephah, and a similar structure is developed even m 
Macaous niger. 

The nasal bones are small, and generally flatter than m 
man In the orang they aie quite flat. They aie convex 
in some of the Semnopitheci and m the Cynocephah , but 
the proboscis monkey has its nasal bones no more developed 
than have other species of its genus The nasals seem to 
attain their maximum of i dative size m Mycetes 

The lower jaw, or mandible, is always m one piece in 
adults It is most man-like m the siamang, since we theie 
alone find a slight chm On the other hand, in Hylobates 
the angle is produced downwaids and backwards, and we 
find the same in Hapale. Its maximum of relative size is 
attained in Mycetes, where the very broad ascending ramus 
serves to protect and shelter the enormously developed 
body of the hyoid 

Air cells may be developed, as in the gorilla, in the parts 
adjacent to the mastoid. Fiontal sinuses are generally 
absent in the Simiadce, being replaced by a coarse diploc. 
We find them, however, in the Ccbiclce, and m Cebus 



Fia IS — Side views of ?kull and hyoid bone of Ho v ling Monkey (Afyutis 
sentculus) From De Blaun ille. 

they are often larger than they arc in man. The total 
length of the cerebral cavity is never so much as 2J- times 
the length of the hasi-cramal axis. 

The sutuies of the skull become entirely obliterated 
with age In the gonlla the sutures assume a more 
dentated structuie than is found in any other ape or in 
man The inter nasal suture becomes early obliterated 
in most of the Simiadce. The tentorium is sometimes 
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ossuled, as in the Cebmce and Mycetes Fiom Hylobates 
downwards there is a small cerebellar fossa on the inner 
suiface of the petrosal 

The Vertebral Column. 

The vertebral or spinal column in all apes consists of the 
same regions as it does m man, and, with the exception of 
the coccygeal or caudal portion, these regions bear more 
or less the same proportions one to another as they do m 
him. That beautiful sigmoid curvatuie which exists in 
the human spine is not found m any ape; but the nearest 
approximation to it is found, not m the Simiince, but m 
the Cynocephah. In the latisternal apes the spinous pio- 
cesses are directed as in man, but m the rest their apices 
converge towards a single point m the back. 

The cervical i egion is relatively more elongated than in 
man in Hylobates, Cynocephalus, and Ateles The atlas is 
very man-like m Troglodytes and Simia, except that its 
transverse process is rather smaller and shoiter relatively, 
and more curved doisally Except in. Ateles and the 
Simunce, it is almost always perforated by the vertebral 
artery, instead of being merely grooved by it In Cyno- 
cephalus the atlas is exceedingly massive, and may, by very 
rare exception, develop a spinous process The spines of 
the cervical vertebrae do not brfuicate beyond the second, 
and geneially the spine of the seventh vertebra is the 
longest, at least with the exception of that of the axis 
In the gorilla and orang, however, the spines of the third, 
fourth, fifth, and sixth vertebiae are exceedingly elongated 
and longer than that of the seventh The cervical neural 
laminse are wider antero-postenoily, the vertebral column 
being supposed horizontal, m Hylobates and Ateles than 
m other forms. Beneath the anterior articular process 
(prezygopophysis) a marked prominence — the metapophysis 
— may be developed, and is particularly conspicuous m 
Ateles. The costal plate of the sixth cervical is almost always 
largei than the homologous part m the other cervicals; but it 
predominates least in the chimpanzee and Nydipithecus. 
The length of each centium, compared with its bieadth, 
is already greater in Troglodytes and Simia than m man 
In others the dimensions are about equal, except that in 
Cynocephalus, Ateles, and Mycetes the length slightly 
exceeds the bieadth. 

The dorsal vertebrae vary m number from eleven, as 
sometimes m Cercopithecus and Macacus , to fourteen, as 
sometimes m Hylobates, or even to fifteen, as in Nyctv- 
pithecus. In the Cebidce, above the Hapalxnce, the number 
larely falls below thirteen. In the orang the number is, 
as m man, twelve, in Troglodytes it is thirteen. The pro- 
portion of this region does not increase regulaily with 'the 
number of its vertebrae. It attains its gieatest relative 
length in Ateles, where it is over nine-twentieths of the 
total length of the spine without the tail , while m Nycti- 
pithecus it is relatively shorter than in Troglodytes or 
Simia. The increase m tiansverse diameter of the bodies 
of the veitebrae, as we pioceed from before backwards, is 
exceptionally great m Hylobates and Cynocephalus The 
lumbar region contains from four to seven vertebise In 
the Simiince and Cebmce there are four or five, though in * 
Ccbus the number is often six Its relative length is 
greatest in Nyctipithecus, ChrysotJmx, the Semnopithe- I 
ana;, and Cynocephalus . It is least in the Simunce \ 

and Ateles The number of dorsal and lumbar vertebras, 
taken together, is seventeen m Troglodytes and Simia, 
eighteen (mostly) m Ateles and Hylobates, and nineteen 
m the rest. In most forms the dorsal and lumbar regions 
aie about equal in length, but the lumbar region is 
the shorter in the Simiince, and less than half the length 
oi the dorsal in the gorilla The lumbar spinous processes 
are vertical, or project backwards m the Simiince and in 
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Ateles , in the other forms they project strongly forwards, 
especially in the lower Cebidce, The lumbar transverse 
processes always project outwards, more or less at right 
angles to the axis of the spine, or else forwards In the 
Simunce and Ateles they are never inclined ventially, but 
m some of the lower Simiadce they begin to be so ; m the 
lower Cebidce they are so very decidedly Only in Troglo- 
dytes and Simia are they inclined somewhat dorsally. In 
the last two genera the lumbar vertebrae are broader than 
their length, m most other forms length is m excess The 
length of the individual lumbar vertebrae, compared with 
the dorsal ( e g., the longest lumbar with the ninth dorsal), 
is greatest m the lower Cebidce, rather less m the lower 
Simiadce, and least in the Simunce 

The sact um attains its greatest absolute length in the 
goulla, but it is relatively longer than m man m all the 
Simiince. Of all the inferior apes, Hylobates has the 
relatively longest sacrum. The number of vertebrae in- 
included m the sacrum varies more or less with age. In 
the apes below the Simunce there are generally only two or 
thiee sacral vertebrae. In Ateles, Hylobates, and Biachy- 
urus, there may be four, while in the Simunce there are 
always five, and sometimes six sacral vertebiae. In most 
apes the sacrum and lumbar vertebiae appear to he in one 
slightly curved line. Troglodytes presents m this respect a 
gieat contrast to the human structure. In Simia the 
sacro-vertebral angle is rather more marked, but sometimes 
in Cynocephalus it is so much so as almost to rival that of 
man. The same may be said of the concavity of the anterior 
surface of the sacrum. It is most marked in the Cyno 
cephali, and is more so m Simia than in Troglodytes Tho 
sacrum gradually tapers posteriorly in Troglodytes and 
Simia, and more or less so in Hylobates. In tho other 
Simiadce, however, the sacrum is very wide at its antenor 
end, and it then veiy rapidly contiacts backwaids, so that 
the transverse diameter of the third sacral vertebra is veiy 
much nairower than that of the first. In the Cebidce 
generally, and especially in Ateles, the contraction is not 
so marked. 

The caudal vertebrae are always more than four in numbei, 
except in the Simunce and m Macacus inuus. In Cyno- 
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cephalus mormon (the mandrill), however, there are some- 
times only five vertebrae. The short-tailed Macaci and 
Brachyun have from about fifteen to seventeen caudal 
vertebrae, the shortness of the tail being occasioned rather 
by a diminution m the size of the component vertebrse 
than by a decrease m their number. In the other forms 
the number vaiies between twenty and thirty-three, the 
latter being the number attained m the genus Ateles . Tha 
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proportion borne by tbis region of the spine to all the more 
anterior parts is greatest in Ateles , almost three to one ; in 
the other longest-tailed genera it is rarely so large as two 
to one. The absolute length of the tail is greatest in the 
Semnopithednce, where also the individual caudal vertebrae 
attain their greatest length, namely, two inches. The 
caudal vertebral generally increase in length as we proceed 
backwards from the sacrum, till about the seventh, eighth, 
or ninth, which, with the tenth and eleventh, are the 
longest caudal vertehree in most long-tailed forms. In 
Ateles, however, it is the eleventh, twelfth, thirteenth, and 
fourteenth vertebrae that are the longest. In the Simiinas 
and in Inuus the caudal vertebras decrease in length as we 
proceed backwards. Except in the forms just named, all 
tbe first four caudal vertebrae possess a complete neural 
arch, sometimes six are so provided, but only in Ateles does 
the number attain eight. With the same exceptions, again, 
the first four caudal vertebras unite by articular processes, 
while transverse processes (single or antero-posteriorly 
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double) exist in a great part of the tail. In Ateles the caudal 
vertebras are (as might be expected from the very prehensile 
character of the tail) exceptionally provided with bony 
processes serving as points of muscular attachment. Chevron 
bones and processes for their attachment are altogether want- 
ing only in the Simiince and in Macacus inuus. They attain 
their maximum in Ateles , where they present almost every 
variety of development in one or other part of the caudal 
region. 

Certain vertebral processes, which in man are generally 
inconspicuous, and which are but little developed in tbe 
Simiince, attain in lower forms a marked development. 
These are the metapophyses and anapophyses. The first 
of these generally appear about the eighth or ninth dorsal 
vertebra, and may thence be traced backwards into the 
anterior caudal vertebrae, where they end by coalescing 
with the prezygopophyses. In Ateles these processes may 
sometimes be traced as far forward as the third cervical 
vertebra. The anapophyses become, below the Simiince , 
very conspicuous, projecting outwards and backwards from 
one vertebra, and embracing the prezygopophysis of the 
vertebra next behind. Generally they may be traced from 
the eighth or ninth dorsal vertebra to the penultimate 
lumbar vertebra. They attain their maximum of relative 
size in the lower Cebidce. They may (as sometimes in 
Ateles and Cynocephalus) be traced on to the posterior 
cervical vertebrae, while they appear to coalesce with the 
transverse processes in the tail, and thus they may be 
developed almost throughout the vertebral column. The 
Cebidce often develop hyperapophyses in the last dorsal 
and in the lumbar vertebrae. These processes are some- 
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what similar to anapophyses, but are placed much higher, 
and each pair embraces the spinous process of the vertebra 
next behind. 

In most apes the sternum is quite narrow, and consists 
of a more or less enlarged manubrium, followed by a 
chain of sub-equal and antero-posteriorly elongated bones 
from three to six in number. In the Simivm alone 
do we find a broad sternum, or one consisting of a 
manubrium, followed by one bone only, as in. Ilylobates. 
The orang presents a singular peculiarity,, in that the 
breast-bone long remains made up of ossifications arranged 
in pairs, side by side, successively. The total number 
of ribs has already been indicated in speaking of tbe 
dorsal vertebne. The true ribs are seven in number on each 
side in the highest forms, but in Ilylobates there are some- 
times eight. In Ateles there are sometimes nine pairs. 
In Hapale the number varies from six to eight, and it is 
seven or eight in the other genera. The “ angles ” of the 
ribs are never so marked as in man. They are most marked 
in Ilylobates. Pithecia is distinguished by the greater 
relative breadth of the ribs. In no ape is the thorax^ half 
as broad again as it is deep from back to breast. Never- 
theless, in the Simiince , its transverse diameter exceeds its 
depth by from about one-fourth to a little under one-third 
of the latter. In Ateles (and sometimes also in Mycetes ) 
the thorax is wider than it is deep, but in all the rebt 
it is narrow, being deeper than it is wide. 

The Appendicular Skeleton. 

The development of this part of the skeleton has been 
indicated in a general manner in speaking of the external 
form. The length of the pelvic limb compared with the 
pectoral one — the foot and hand being removed— attains 
in no ape the proportion that it does in man, i.e., 14.5 to 
100 ; the nearest approximation being made by Nycti- 
pithecus and Callithrix, namely, about 137 to 100. The 
length of the foot, compared with that of the hand, 
is exceptionally small in the Simiince, namely, from 84 
up to 115 to 100. Its greatest relative length is in 
Chrysothrix , viz., about 177 to 100. In man it is about 
134 to 100. The entire pectoral limb (measured from the 
summit of the head of the humerus to the distal end of 
the longest digit) is absolutely longest in the gorilla and 
orang. Its proportion to the spine is greatest in Ilylobates, 
where it may attain the proportion of 222 to 100. Next 
come Ateles 174, Simla 170, the gorilla 150, and the 
chimpanzee 152. The rest vary from 121 to a little 
shorter than the spine, except certain of the lower Cebula ?, 
thus in Chrysothrix and Hapale it is less than S4 to 100. 
Only in the Simiince and in Ateles is the pectoral limb, 
without the hand, shorter than the spine. 

The scapula of the gorilla presents a remarkable likeness 
to that of man, hut that of its congener, the chimpanzee 
(the posterior vertebral angle being so acute), is less like 
man’s than is that of the orang. The size of the supra- 
spinous fossa, as compared with the infra-spinous one, attains 
its maximum in the gorilla and Mycetes. In Swva and 
the Pilheciince the supra-spinous fossa is exceptionally 
small. The margin, corresponding with the superior 
margin of man’s scapula, is generally convex in the forms 
below the Simiince (except Ateles and Pithecia), and attains 
its maximum of convexity in aged Cynocephali. A supra- 
scapular notch is not well defined in the great majority of 
the Simiadce, but in some of the Cebidce ( Ateles and 
Mycetes) it is constantly, and in others often, so enclosed 
as to become a foramen. In Mycetes a remarkable flat pro- 
cess springs from the bridge of bone encircling this foramen. 
This process exists in no other genus. The surface for the 
teres major muscle projects out very strongly in the Gyno- 
pitkednee and In Cebus and Chrysothrix . The acromion 
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and coracoid processes are short in the lower Simiadce ; 
both are long m the Simnnce and in Ateles 

The clavicle is well developed in every species of the 
order, and that of the orang is absolutely the laigest , and 
it is longest, compared with the spine, m that animal and 
m Hylobates , being as 28 or 32 to 100, while m the lm\er 
Cebidcv it may be less than 12 to 100 This bone is 
exceptionally slender in Mycetes , and is broadest m Troglo- 
dytes and the Cynopithecmce. In the lower Simiadce 
a fossa is excavated beneath the acromial end of the bone 
Harely, as m Simia, there is a veiy prominent deltoidal 
ridge 

The humei'us presents in all apes the same fossse and 
prominences as m man. Its length, as compaied with the 
spine, is m Hylobates 70 or 80 to 100 ; but in most apes 
its length, thus compared, is between 45 and 30 to 100 
The articular surface of the head is directed backwards and 
inwards, instead of almost exclusively inwards, as m man. 
In this respect man is most resembled by the Simnnce. 
The tuberosities may project upwards slightly above the 
aiticular head, as m Cynocephalus. Generally they are 
about on a level with its top, but may be decidedly below 
it, as m Aides, Hylobates, and Simia. The radial border 
of the bicipital gioove may be veiy prominent, as m 
Cynocephalus. The groove may be spanned by a budge 
of bone, as sometimes m the chimpanzee The position of 
the nutrient foramen varies even m different individuals. 
The supinator ndge is especially developed m Cynocephalus, 
Cebus, and Ilapale . In the Simiince it is only slightly 
developed. The external condyle is distinct m the Simnnce, 
in the other genera it is closely applied to the capitellum. 
A supra-condyloid foramen is never present normally m 
the Simiadce, but is present more or less constantly in the 
Cebulce, from Cebus downwards, being perhaps most fre- 
quently absent m Ilapale. Through this canal the brachial 
aitery and median nerve pass. The projection of the 
radial margin of the trochlea is most prominent m the 
Simnnce and Hapale It almost disappeais m the Cyno- 
pdhecmce. The radius and ulna are never ankylosed 
together in apes. They diverge most, medianly, one from 
another in the gorilla. The radius is four-fifths the length 
of the spine m Hylobat'es, and three-fiftlis in Simia and 
Ateles. Mostly it is between thiee-tenths and two-fifths of 
the length of the spine, but may, as m Ilapale, be only a 
quarter. The total length of the radius rather more fre- 
quently falls short of, than exceeds, that of the humeius 
It exceeds it in Simia, Hylobates, Ateles , Cynocephalus, 
and sometimes m the Semnopithecince. In all the others 
it falls short — m none, however, so much so as m man, 
Brachyurus approximating most to the human proportion 
The radius is stoutest in Cynocephalus , slenderest m Ateles , 
and, above all, in Hylobates The ulna vaiies, like the radius, 
m length and breadth. The olecranon is broad m the 
Simnnce, but in the lower apes it is relatively larger, 
especially m Cynocephalus and Mycetes The styloid pro- 
cess is very long in Hylobates, where it develops a pro- 
minence, on its hinder side, for the internal lateral ligament 
of the wrist. In Ateles this process is extremely long, 
having, as it were, a rounded articular head placed at the 
end of a peduncle. Hie ulna articulates with the carpus 
in all the apes except Ti oglodytes and Simia. 

The skeleton of the hand attains its greatest hulk in the 
gorilla, but its greatest length in the orang It may be 
more than half the length of the spine in Hylobates, and 
hardly less in Simia and Ateles. It may he but a fifth, as 
iii Chrysothnx. 

The carpus consists, in Troglodytes, of the same eight 
bones as in man In all the other geneia there is a ninth 
bone, the intermedium Only in Hylobates docs the length 
of the carpus considerably exceed its breadth — as 100 to 


82 The nearest approach to this is made by Aides, where 
the length is to the bieadth as 100 to 107. The scaphoides 
may, as m the gorilla and lower Simiadce, develop a large 
tuberosity The intermedium has a flattened pioximal 
suiface, which joins the ulnar part of the concave distal 
articular suiface of the scaphoides Its distal surface is m 
general deeply concave antero-postenoily, and embraces 
the radial side of the head of the magnum The bone 
appears to answer to pait of the scaphoid of man. The 
cunaforme, except in Troglodytes and Simia, articulates 
directly with the ulna The pisi/or me is small (as m man) 
in Simia and Ateles, it is very large m the gorilla and Cyno- 
cephalus, and long but slender m Hylobates. Co mm only 
it contributes to form, with the cuneiforme, a cup for 
the reception of the end of the styloid process of the ulna. 
The trapezium has sometimes, as, eg , m the gorilla and. 
Hylobates, a very large ladial tuberosity The suiface for the 
leception of the first metacarpal is convex fiom the dorsal 
to the palmar surface of the bone, and sometimes it is more 
or less concave in the reverse direction, but this concavity 
is never so strongly marked as m man. In the highest apea 
theie appears to be much iiregulanty as to its development. 
In Hylobates there is no trace of any concavity, but a 
strongly convex and rounded tubercle receives the articular 
cup of the base of the first metacarpal. In the lower 
Simiadce the concavity is sometimes present, and some- 
times m the Cebidce (as, e g , occasionally in Cebus and 
Brachyurus) a small saddle-shaped surface may be found. 
In Ateles the trapezium is large in spite of the rudi- 
mentary condition of the pollex, but there is no saddle. 
The trapezium is ahvays so placed that the axis of the 
convexity of the saddle forms a maiked angle with a line 
diawn across the articulations of the four outer metacaipal 
bones with the proximal row of carpals In the gorilla 
this angle is, as m man, very open; but in the chimpanzee 
and lower Simiadce it is smaller, the trapezium being, as it 
Were, somewhat more pressed mwaids, at its radial end, 
towards the middle of the palm. In the Amencan apes 
the tiapezium is well set out, and this, no doubt, contii- 
butes to produce that very feeble opposition and palmnd 
flexion of the pollex which have been noticed as existing 
in them. The magnum is not generally the largest carpal 
bone, but rather the uneifoime, which latter has its palmar 
process sometimes very much produced, as is the case m 
Hylobates. The metacarpus attains its greatest absolute 
length in the third metacaipal of Simia. This segment 
may, as in Hylobates, attain the proportion of one-fifth the 
length of the spine The metacaipals are longer and nar- 
rower proportionally in apes than m man 

The phalanges are the same in number m apes as they are 
in man, except that in Ateles and Colobus the pollex may 
have hut one small nodular phalanx or none The phalanges 
are generally more curved than m man, and, except in the 
Hapalince, the ultimate phalanges are always flattened flora, 
doisum to palm. In the Hapahna} they are laterally com- 
pressed, curved, and pointed to support the peculiar claws 
of that sub-family The length of the pollex with its meta- 
carpal bears a much greater proportion to that of the spine 
m Hylobates and Simia than m man. With the exception 
of Ateles and Colobus, the shortest thumb, thus estimated, is 
found m Nydipithecus and Chrysothnx, namely, 11 ta 

m 

The pollex without its metacaipal, compared in length 
uith the manus, is shortest (viz., as 17 to 100) in Hylo- 
bates, and longest (viz , as 32 to 100) in Hapale. The 
pollex, when brought beside the index digit, rarely, 
extends so far as m man, and does so only in the Cebidce „ 
uhere, in the Hapalince , it may reach nearly to the distal 
end of the proximal phalanx of the index. In Cyno- 
cephalus it may reach the middle of that phalanx, while in 



162 


APE 


[ ANATOMY- 


Troglodytes it reaches hut very little "beyond its proximal 
end. 

The entire pelvic limb, measured from the summit of the 
femur to the distal end of the longest digit, is absolutely 
greatest in the gorilla, and then in the orang and the 
chimpanzee. If the pes be removed, then the leg of the 
chimpanzee is longer than that of the orang. 

Compared with the length of the spine, the entire pelvic 
limbs of Hylolates and Aides 
are longest, namely, as 162 
or 169 to 100. That of 
Hapale is the shortest, being 
but as 110 to 100. "Without 
the pes, the leg of Hapale is 
also shortest relatively com- 
pared with the spine, namely, 
as 77 to 100 j while that of 
Hylolates is longest, namely, 
as 125 to 100. The os 
innominatum is in every 
species strikingly different 
in form from that of man. 

In absolute size this bone 
attains its maximum in the 
gorilla, where it is much 
larger than in man, and 
where the ilium is very 
broad. The external surface 
of the ilium is generally 
more or less concave, and 
concave only. In Troglo- 
dytes and Simla, however, it 
is more or loss convex, hut 
not as in man, and therefore 
there is no sigmoid curva- 
ture of the crest of the ilium, 
and there are no distinct 
gluteal lines. The internal ^.—skeleton of the Goruia (?vo- 
Burf ace of the ilium is gene- dodytes gorilla,). From De Blainvillo. 
rally narrow and flat, or only slightly concave, except in 
the gorilla. The tuberosity of the ischium is always a 
marked and more or less rugose enlargement of the bone ; 
but in the Simiadce below Troglodytes it is flattened and 
very much developed, and so much everted that sometimes 
(in Cynocephalus ) its transverse exceeds its antero-posterior 
diameter. In the Celidce it again becomes small, and 
more or less rounded. 

The spine of the ischium is generally very small, yet 
distinct. Only in Simla does it attain a considerable 
sharpness and prominence. The great sciatic notch is never 
very deep and concave, as in man. It is most concave in 
the gorilla, the orang, and in Cynocephalus . The lesser 
sciatic notch is generally represented by a margin which is 
so slightly concave as to he almost or quite straight save 
through the eversion of the tuberosity. The projection of 
the spine of the ischium produces in man a deep notch 
such as exists in no ape. The cotyloid notch, and the 
excavation continuous with it, are constantly present, even 
In Simla, where, ho wever, it is very small and narrow, in 
harmony with the absence of the Ugamentum teres . 

The femur's length, compared with that of the spine, is 
as 67 to 100 in Hylolates, 61 in Ateles, 54 in the gorilla, 
47 in Simla. It is shortest in Chrysothrix, 40, and Hapale , 
37. In the Simiince it is shorter than is the humerus, 
its proportion to which in Simla is as 73 to 100. Only 
in some of the Semnopiihecince does its length exceed that 
of the humerus more than it does in man. The shaft of 
the femur is sometimes nearly straight, as in Hylolates 
and in most Celidce. The femur is stoutest, relatively as 
well as absolutely, in the gorilla. It is slenderest in Hylo- 



lates. The neck of the femur is longest in Simla and 
Hylolates; shortest in Hapale . Except in the Simiincs 
and' in Mycetes, the great trochanter is pointed at its upper 
end. The trochanteric fossa is shallow in the gorilla, but 
is in most forms deep. The lesser trochanter is at its mini- 
mum of relative size in the Simiince, and is largest relatively 
in Hapale , and the posterior surface of the femur is in that 
genus wide and flat betw een the trochanters. The pit for the 
insertion of the Ugamentum teres is always present, except 
in the orang and gorilla, where it is absent almost con- 
stantly in the first ape, occasionally in the second. In the 
Simiince , Ateles, and Lagothrix the internal condyle pro- 
jects considerably further backwards than does the external 
one. The angle formed by the neck of the femur with 
the shaft varies from about 155° ( Simia ) to 128 (the 
gorilla). 

The tibia and fibula never become ankylosed together. 
The tibia is absolutely longest in the gorilla. Its length, 
compared with that of the spine, is never so great as in 
man, except in Hylolates , in which it is slightly longer 
relatively. It is shortest in Mycetes, about as 37 to 100. 
Its length is generally less than that of the femur, but 
sometimes, in Hapale, it slightly exceeds it. It is never, 
however, so short compared with the femur as in man. 
The crest of the tibia is not so sharp as in mam The 
shaft is sometimes straight, as in Lagothrix and Fithecia, 
sometimes considerably curved, as in the gorilla and lower 
Celidce. '.The malleolus is generally well-developed, but 
sometimes, as in the orang, very short. Its articular sur- 
face is sometimes nearly at right angles with the inferior 
surface of the shaft of the tibia, as in the chimpanzee; 
sometimes it forms an obtuse angle with that surface, as 
in the gorilla, and still more in the orang. The distal 
articular surface of the shaft of the tibia is rarely hori- 
zontal, as in Ateles and Lagothrix. In the Simiadw and 
lower Celidce the outer portion rises so that the articular 
surface slopes upwards and poronead. The fibula has its 
malleolus much produced outwards, projecting only about 
as much as, or rather less than, the tibial malleolus, where- 
as in man the fibular malleolus is much deeper than the 
tibial one. 

The length of the pes (or foot) is absolutely greatest 
in the orang and gorilla. Estimating the spine as 100, 
the length of the pes is as much as 53 in the orang ; 
it approximates to man (35 to 100) most in the lowest 
Siniiadce , and in Chrysothrix — 36 to 100. The propor- 
tional length of the pes to the rest of the pelvic limb is 
greatest in Simia (58 to 100), then in Nyctipithxus and 
Hapale (50 to 100), but. never falling quite so low as in 
man, where it is 30 to 100. Its length, as compared with 
that of the tibia, is greatest in Simia (122 to 100). In all 
the rest it is more than four-fifths, except sometimes, in 
Hylolates, which however is never so small as in man, i.e. f 
as 67 to 100. The length of the pes, compared with that 
of the manus, is greatest in Chrysothrix (177 to 100). In 
Ateles it sinks to 113 to 100, and in Hylolates to 85 or 
84 to 100. 

The absolute length of the tarsus is never so great as in 
man, though that of the gorilla is nearly as long. The 
rest of the foot is so much longer relatively in apes than 
in man, that, whereas in him the proportion of the tarsus 
to the whole pcs is as about 46 to 100, it is only 39 to 
100 in the gorilla, which in this respect approaches nearest 
to m an. The proportion sinks to 26 to 100 in Simia and 
Ateles, and 27 or 2S to 100 in Hylolates. Only in Simia 
and Hylolates is the tarsus ever less, or only a very little 
more, than twice the length of the carpus. The tarsus 
consists constantly of the same seven bones as in man, 
and these bones are so arranged, or bound together by 
s, as to form a transverse and an antero-posterior 



APE 


SKELETON, MUSCLES ] 


163 


arch In no ape, however, do the distal ends of the inner 
metatarsals form the anterior point of support of the antero- 
posterior arch, as m man. The os calcis is always, except 
in the gorilla, shorter compared with the spine than m 
man The tuberosity may be produced upwards or down- 
wards, or both, and is concave or grooved behind, except 
m the gorilla. In no ape are the long axis of the heel 
or the peroneal and tibial surfaces of the os calcis so vortical 
as they are m man , but the bone is always moie 01 less 
twisted, so that the sustentaculum tali forms a moie or 
less acute angle with the long axis of the tuberosity instead 
of a right angle, as m man. The twisting of the os calcis is 
veiy slight in Simia and Pithecia, and not gieat m Ateles 
and Hylobates It is more marked in the lower Swuados, 
and more so still m T-i oglodytes. A narrowing of that part, 
which answers to the plantar surface of man, accompanies 
this in-twisting In the gorilla that part of the os calcis 
winch is behind the articular surface for the astragalus 
exceeds m length all the bone antenor to the hinder border 
of that surface , and in this respect the gorilla may be said 
to have the longest heel of any ape, and a longer heel than 
man. The head of the astragalus is geneially united to 
its body by a tolerably long neck. This neck is, however, 
in the gonlla shorter than even in man. The upper surface 
of this bone is less convex than in man, in Simia, Ateles, 
and the gorilla ; generally it is more convex than m man. 
The surface for the external malleolus forms, with the 
upper surface of the astragalus, almost a light angle m 
llylobates (as m man), and an obtuse one in Ateles and 
Lagothrix. In most other apes (including Troglodytes ) it 
forms an acute angle The angle formed by the upper 
surface of the astragalus with that for the tibial malleolus, 
instead of being a right angle, as in man, is generally more 
or less obtuse, especially m the gorilla. The naviculaie 
has sometimes its tuberosity greatly developed; this is 
especially the case in Hylobates The surfaces for the 
three cuneiform bones are generally more convex and 
concave lespectively than m man The ento-cmeifoime 
generally has its plantar and distal surfaces considerably | 
longer than its dorsal and proximal surfaces respectively. j 
These are exceptionally equal (as m man) m the oiang and 
gorilla. The surface for the hallux is always strongly 
convex. The long axis of this articular surface always 
forms a more or less acute angle with a line drawn across 
the articular suifaces for the four outer metatarsals In 
the lower Simiadce this angle is as acute as in man In 

Troglodytes it is a little moie open, but not nearly so open 
as is the homotypal angle m the hand even of the same 
species. The surface is never saddle-shaped m apes In 
all apes, even m the chimpanzee, the distal tarsal segment 
is capable, as a whole, of a consideiable degree of motion 
upon the proximal pait, — i e., upon the astragalus and os 
calcis, — and this mobility is extreme m the orang The | 
absolutely longest metatarsal bone is the second of Simia 
The metatarsus often exceeds the tarsus in length, but it 
may, as m the gorilla, fall much short of it, thus resem- 
bling man The four outer metatarsals and the inner- 
most one diverge instead of being paiallel, as m man. 
The former, except m the Simunce and in Ateles, are 
more rounded than in man, and their distal articular 
surfaces are less bent downwaids, and are limited poste- 
riorly by a deeper transverse groove The first metatarsal, 
compared m length with the spine, is longest m Hylobates 
(10 or 12 to 100), and shortest m Ilapale (about 6 to 
100). It is always longer than the first metacarpal, 
except in Simia. Its proximal surface is generally more 
concave than m man, and its long axis is different. It is 
as if the metatarsal of man had been removed, softened, 
and then, after being turned, so that the dorsum looks 
inwards as well aa upwards, reapplied to the convex ento- 


| cuneiforme, and thus stamped vuth an oblique depression. 
The angle formed by this surface, with a line travel sing 
the articular heads of the four outer metatarsals, approxi- 
mates to a lectangle instead of to a stiaight line, as m 
man. 

The phalanges aie always the same m number as in 
man, except that the hallux of Simia has often but one. 
They are very like their homotypes m the manus, and are 
convex above, concave and flattened below. Only m 
the Hapaltnce aie the last phalanges laterally compressed 
instead of flattened The pedal digits are never nearly so 
short relatively m apes as they are m man , yet the pro- 
portion borne by the hallux, with its metatarsal, to the 
spine closely approximates in the gorilla to the proportion 
existing m man, and the pioportion is exceeded m Hylo- 
bates ?nd Ateles. It is much m defect m Hapahnce , 
where it is little more than one-tenth. Its proportion to 
the whole pes m llylobates (as m man) is nearly half, 
while m Simia it is but a quarter, and but little more m 
the Hapalince and the SemnopiihccmcB. The hallux, when 
brought beside the second digit, never reaches so far as m 
man, but at most (as m the chimpanzee) to the proximal 
end of the second phalanx, or to the middle of the proximal 
phalanx (as m most Cebidce), or a little beyond its base (as 
in Hapale and the Semnopithccince), or not nearly even to 
the distal end of the metatarsal (as m Simia). Except m 
Simia and some Cebidce, notably Hapale, the hallux pro- 
jects further than does the pollex of the samo individual 
when applied to the second digit of the manus The 
hallux also always exceeds the pollex m absolute length, 
except m Hapale and Simia. The length of the hallux, 
without its metatarsal, compared with that of the spme, 
is as 25 to 100 m the chimpanzee (as m man), 19 in the 
gorilla, and hut 8 m Simia The second digit of the pes 
is always longer than that of the manus except in the 
Simimos, which so far resemble man The index digit, 
with its metataisal, compared with the spme, is as 38 
to 100 m Sima, and it varies thence down to 21 in 
Cercopithecus The longest digit of the pes always exceeds 
that of the manus, except m the Simunce and Ateles 

The Muscles. 

The muscles of apes are very similar in number, dis- 
tribution, and form to those of man, except that m the 
long-tailed foims (e g , Semnopithecus) the muscular bundles 
answering to the coccygeal muscles of man are so greatly 
developed as to form eight sets of caudal muscles. The 
latissmus doisi commonly sends on a slip, called the dor&o* 
epitrocklear, as far as the olecranon Often there is a 
rhomboideus capitis, and a muscle, called levator claviculce, 
almost always descends from the cervical transverse pro- 
cesses to the outer part of the clavicle. The flexor longus 
pollicis and the flexor digital urn profundus are always more 
or less united The extensor mdias commonly sends a 
tendon to the third digit as well as to the index, and at 
the same time the extensor minimi digxti sends a tendon to 
the f ouith digit as well as to the fifth An extensor primi 
internodn pollicis is never developed, hut the extensor ossis 
metacarpi pollicis is often doubled, even in the chim- 
panzee. In the orang the flexor longus pollicis sends a 
tendon only to the index. In Hylobates the supinator 
longus is inserted into the middle of the radius, and there is 
an abductor tei'tn internodn mdicis going fiom the meta- 
carpal of the index to its ungual phalanx Often the 
extensor brevis pollicis and the abductor longus become 
more or less united. In spite of the rudimentary condition 
of the thumb m Ateles „ its muscles exist, though m a rudi- 
mentary condition, but in Hapale the opponms pollicis ia 
wanting. 

The lower limb in the orang generally wants the 
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hgammtum feres , which seems to be sometimes absent 
m the gor illa also The glutcei muscles of apes are 
feeble and small, and are inserted low down on the femur 
Only in the gorilla are they large enough to cause a small 
buttock to protrude over the ischiatic tuberosities, but even 
m this ape the buttocks do not meet so as to conceal the 
anus Apes have an extra muscle, called the scansonus, 
which passes down from the edge of the ilium to the great 
trochanter of the femur, and must act as a powerful rota- 
tor of the thigh inwards The gracilis is much broader 
than in man, and is inserted lower down on the tibia than 
m him, as is also the case with the semt-membranosus and 
semi-tendinosus The short head of the biceps femons is 
generally wanting. The gastrocnemei and soleus are 
flatter than in man, and the latter has only a fibular origin. 
In the lower Svmiadce the plantains passes over the 
pulley like end of the os calcis, and goes to the plantar 
fascia. No ape seems to have an y peroneus teitvus , but 
we may find even m Semnopithecus a slender peroneus 
quinti digiti passing behind the outer malleolus, and going 
to the metataisal of the fifth digit, while m the Cebidce we 
may also have a peroneus quarti digiti going similarly to 
the fourth digit The tibialis anticus may he divided, as 
even m the chimpanzee, like its homotype the extensor ossis 
metacar p, polhcis. The muscles of the foot, with the 
exception of the inter ossei, resemble the muscles of the foot 
of man, and not those of his hand. As regards the mter- 
ossei even, the difference is very slight It consists m the 
insertion of the tendon of that dorsal interosseous mass 
which is interposed between the second and third meta- 
tarsals, into the proximal phalanx of the thud digit (as in 
the human hand), instead of into that of the second digit 
(as in the human foot) The hallux m the orang is, m 
spite of its imperfect development, provided with an 
opponens muscle The flexor brevis digital um pedis does 
not, m apes, anse exclusively from the os calcis, and the 
tlexor accessorius arises from the surface of the deep flexor 
tendons. The last named muscle may be wanting, as 
sometimes at least in Hylobates. A muscle, called the 
abductor ossis metacarpi quinti, exists even in the chim- 
panzee In the lower Cebidce , and especially m the 
Hapahnce , the interossei become true flexor es breves , and 
altogether cease to be visible on the doisum of the foot. 

The Bjbain 

The absolute size of the brain never m any ape ap- 
proaches that of 'man Thus the cranial capacity is never less 
than 55 cubic inches many normal human subject, while m 
the orang and chimpanzee it is but 26 and 27^ cubic inches 
respectively The relative size of the brain varies inversely 
with the size of the whole body, but this is the case m 
warm-blooded vertebiates generally The extreme length 
of the cerebrum never exceeds, as it does m man, two and 
a quarter times the length of the basi-cramal axis. The 
proportion borne by the brain to its nerves is less m the 
apes than m man, as also is that borne by the cerebrum 
to the cerebellum In general structure and form the 
brain of apes greatly resembles that of man. Each half of 
the cerebium contains a triradiate lateral ventricle, and 
though m some Smiadoe the posterior cornu is relatively 
shorter than in man, it again becomes elongated m the 
Cebidce, and m many of the latter it is actually longer 
relatively than it is in man The posterior lobes of the 
cerebrum are almost always so much developed as to cover 
over the cerebellum, the ouly exceptions are the strangely 
different forms, Mgcetes and Hylobates syndactylus In 
the latter the cerebellum is slightly uncovered, but it is 
bo considerably m the former. In Ghrysothrix the pos- 
terior lobes are much more largely developed relatively 
than they are in man. The cerebrum has almost always 


a convoluted external surface. In this group, however, 
as m mammals generally, a much-convoluted cerebrum is 
correlated with a considerable absolute bulk of body. 
Thus m Hapale (and theie only) we find the cerebrum 
quite smooth, the only groove being that which represents 
the Sylvian fissure In Simia and Troglodytes, on the 
contrary, it is veiy richly convoluted A hippocampus 
minor is piesent m all apes, and m some of the Cebidce 
it is much largei relatively than it is m man, and is abso- 
lutely larger than the hippocampus major Of all apes, 
the orang has the bram which is most like that of man, 
indeed, it may be said to be like man’s m all respects, 
save that it is much infeiior m size and weight, and that 
the cerebium is more symmetrically convoluted and less 
complicated with secondary and tertiary convolutions. If 
the bram of Smua be compared with that of Troglodytes, 
we find the height of the cerebrum in fiont gieatei in pro- 
portion m the former than m the latter, also the “ bridging 
convolutions,” though small, are still distinguishable, 
while they aie absent m the chimpanzee Nevertheless, 
this character cannot be of much importance, since it xe- 
appears in Aides, while two kinds of the genus Cebus (so 
closely allied as to have been sometimes treated as one 
species) differ strangely fiom each other m this respect. 
The corpus callosum, in apes generally, does not extend so 
fai back as in man, and it is very short in Fithecia In 
the orang and chimpanzee there are, as m man, two cor por a 
albicantia, while m the low er monkeys theie is but one. 
The vermis of the cerebellum is larger m the Cebidce than 
m the Simiadce. In all apes below the Sirnunce, each 
lateral lobe of the cerebellum gives off a small lobule, w r lueh 
is received into a special fossa of the petrous bone. Cer- 
tain prominences of the medulla oblongata, tenned corpora 
trapezoidea, which are found m low r ei mammals, begin to 
make their appeal ance m the Cebidce. 

The Teeth. 

The teeth of apes consist, as in man, of incisors, 
canines, piemolars, and molars, but the senes of teeth no- 
where forms so perfect an arch as in man, the opposite 
series of grinding teeth tending to become more parallel. 
No ape has the teeth placed m one umnteirupted senes in 
each jaw, as is the case m the human species, but there is 
always a small interval ( diastema ) between each upper 
canine and the adjacent incisor, and between each lower 
canine and the adjacent premolar Tins condition is due 
to the excessive size of the canines, the intei spaces giving 
passage to the apices of these teeth. This piolongation of 
the canines into tusk-like weapons of offence and defence 
(especially developed m the.males), makes a great difference 
between the aspect of the dentition m apes and man. 
The number of the teeth is the same as m man in the 
Simiadce The Cebidce have an additional premolar on. 
each side of each jaw, and the Ilapahnce, besides this, have 
| a true molar the less The incisors are always nearly 
vertical, save in the Fithecince , when their apices project 
strongly forward The canines are always considerably 
longer than the incisors, except in the genus Hapale, where 
the lower incisors equal the canines m length. The pre- 
molars differ structurally from the molars much as in man, 
save that the first lower premolar may be modified m 
shape to give passage to the upper canine, as is specially 
to be seen m Cynocephalus. The grinding surface of the 
molars consists generally of two transverse ridges, each 
end of each ridge projecting more than the intermediate 
part, and so giving rise to four tubercles. In Simia and 
Troglodytes , however, we find in the upper molars an 
additional structure, which also exists in man. This is a 
ridge which runs obliquely from the front inner tubercle 
(or cusp), outwards and backwards to the hind outer 
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tubercle. In the rest of the Simiadce this lidge is want- 
ing, but it reappears m Ateles and Mycetes amongst the 
Cebidce. In the Hapalmce the tubercles of the molars are 
more produced and sharp-pointed, m harmony with their 
decidedly insectivorous habits. The last lower molar may 
be reduced or much enlarged as compared with the others 
Thus m Ca copithecus talapom it has but three tubercles, 
while m the Macaci and Cynocephali it is very large, and 
has five well-developed cusps. The number of milk teeth 
is as m man, save that the Cebidce have an additional milk 
molar In general the canines are the last teeth to be 
cut of the permanent dentition Their cuttmg sometimes 
causes such constitutional disturbance as to produce con- 
vulsions and death. In the gibbons, however, the canines 
accompany if they do not piecede, the appearance of the 
hindmost molar, while in the orang they at least sometimes 
make their appeal ance before that grinder. 

Organs of Nutrition and Excretion. 

The alimentary, circulating, and excretory organs of 
apes closely resemble those of man The mouth is 
always guarded by lips, which, though generally thm, 
are often very mobile and extensible, the lower lip 
having no fisenum m the oiang, and this is also absent in 
Cebus, though it may be present m other forms, as, eg , m 
Troglodytes and Cynocephalus 

The tongue is much longer relatively in most apes than 
in man , but it may closely resemble his, as does that of 
the orang, m which the circumvallate papillae are collected 
in a Y-shaped aggregation, while there may be only two 
such papillae, as m Cynocephalus and Ateles In Hylobates 
the tongue is m this respect man-hke , yet m that genus 
we first meet with a sub-hngual process (which becomes 
much larger m the lower apes), m the form of a little 
conical bifid membrane This structure is formed by the 
union of the processes upon which open the sub-maxillary 
ducts — processes much elongated in the chimpanzee, 
though man-hke in the orang. 

The uvula is generally present, but becomes rudimentary 
in the Cebidce geneially, though it exists as a relatively 
thick, short stiucture m Ilapale. It is long and pointed 
m Semnopithecus, and plainly visible m Hylobates and 
Troglodytes . On the other hand, in Simla it is disguised 
by the extensive development of the membranous edge of 
the velum palati on each side of it. 

The stomach is simple m all the apes except the Semno- 
pilhecince It is especially human in shape m Hylobates, 
except that the pylorus is somewhat more elongated and 
distinct. It is of a rounded form m Pithecia, and m Hapale 
the cardiac orifice is exceptionally near to the pylorus. In 
the Semnopithecince the stomach is extremely sacculated, 
especially at the cardiac end, being, m fact, very like a 
colon spirally coiled. It is in the stomach of these apes 
that the oriental Bezoar stones are found. 

The intestine in apes is devoid of valvulce conniventes, 
but is always provided with a well-developed caecum, 
though it is shoit and conical in Cynocephalus. Only in 
the Simunce do we find a vermiform appendix 

The colon may be much longer relatively than in man, 
as in Simia and Troglodytes. It may be greatly sacculated, 
as m Hylobates; or devoid of sacculations, as in Cebus. 
As m foetal man, so m the lower apes, only the right 
extremity of the mesocolon is involved m the formation of 
the great omentum, the middle and left parts of the meso- 
colon lying behind, and independent of the omentum 
This is not, however, the case in the Simunce, which are 
more like adult man in this respect. 

The liver may be very like man’s, especially in Hylobates , 
the orang, and the chimpanzee, but in the gorilla both 
the right and left lobes are cleft by a fissure almost as 
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much as in Cynocephalus. In the Semnojnthecmte the 
liver is much divided, and it is placed obliquely to accom- 
modate the sacculated stomach The lateral lobes of the 
hver are m Hapale very much larger than the central lobe 
The caudate lobe is very large m the Cebidce, especially in 
Ateles, and above all m Pithecia. There is always a gall- 
bladder. 

The larynx is m many apes furnished with sac-hke 
appendages These are different in different species as 
regards number, size, and situation They may be dilata- 
tions of the laryngeal ventricle (opening into the larynx 
below the false vocal chords), as m Simia and Troglodytes. 
They may open above the false vocal choids so as to be, 
in fact, extensions of the thyro-hyoid membrane, as in 
Hylobates. There may be hut a single median opening in 
the front part of that membrane at the base of the epi- 
glottis, as in the Simiadce below the Simhnce There may 
be a single median opening at the back of the trachea, just 
below the cricoid cartilage, as in Ateles. There may be but 
a single sac, or theie may be five, as sometimes m Mycetes 
These may be enormous, meeting m the middle fine m 
front, and extending down to the axillae, as m the gorilla 
and orang. A sac may occupy the cavity of the expanded 
body of the hyoid bone, as m Mycetes. 

The os hyoules has its basilar part generally somewhat 
more convex and enlarged than m man , but m Mycetes it 
becomes greatly enlarged and deeply excavated, so as tc 
form a great bony bladder-like structure. 

The cornua of the hyoid are never entirely absent, but 
the anteiior or lesser cornua may be so, as m Mycetes. The 
anterior cornua never exceed the posterior cornua m length , 
but they may he {eg , in Ces copithecus) more largely 
developed relatively than m man, and they may even be 
jointed structures, as m Lagothnx. 

The lungs have generally the fori / of those of man ; but 
the right lung may have four lobes, as, eg , m Hylobates. 

The great arterial trunks m Simia and Troglodytes are 
arranged as m man. In Hylobates and the lower apes, 
however, the left carotid may take its oiigm from the 
innominate artery. 

The Generative Organs. 

The generative organs are, m common with the other 
parts of the body, formed on the same model as in the 
human species. The penis is pendulous, x e , hangs freely, 
instead of being (as in the dog) bound to the ventral sur- 
face of the abdomen. The prepuce, however, is without a 
fiaenum. The testes are relatively large, and descend into 
a scrotum. In some species, however, they do not descend 
so much as they do iu man, but remain just outside the 
inguinal ring, and are thus placed rather beside than 
beneath the penis These paits, as has been said, are 
brightly ooloured in some of the lower Simiadce. The penis 
is furnished with a bone m all the apes below the Anthro- 
poid ones, and probably in the latter also, since the chim- 
panzee has one about one-third of an inch long and gristly 
at each end In all apes the uterus is single, and not two- 
horned; but it is more elongated relatively in monkeys 
than m the human species The clitoris is well-developed, 
but boneless m the Simiadce, and is large even m Tj oglo- 
dytes niger. In the Cebidce it contains a bone; and m 
some genera, especially in the Cebmce, it is enormously 
developed, so as to be very easily mistaken for a penis. 
In Ateles, however, its length is mainly due to its extremely 
elongated prepuce. 

The placenta of apes is discoidal and deciduate, and is 
generally bilobed. Sometimes, however, as m Mycetes , it 
is single. It is especially thick m proportion m the 
Hapalince. In the Simiadce there is but one umbilical 
vein, but in the Cebidce there are two. 
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Gestation in. the lower Smiadoe lasts about seven months, 
but m the Hapahwa only thiee months. 

Menstruation occurs periodically, but the excretion is 
less sanguineous than m the human species. In the lower 
Simiadce it is chiefly manifested by a turgescence of the 
external organs, which may extend widely m the parts 
adjacent, and even beneath the tail 

Lactation lasts, in the better known foims, for an aveiage 
of six months, and the young are earned at the breast m 
a veiy human attitude. 

DISTRIBUTION IN TIME. 

There appears as yet to be no evidence of the existence 
of apes eaiher than during the Miocene period. This 
absence of evidence must by no means be taken as a con- 
clusive proof of their non-existence, since, as Dr Falconet 
has pointed out, we ought not to expect to find ape 
fossils often. We ought not to expect this, because the 
agility and arboreal life of these animals enable them to I 
escape local inundations, and other causes of destruction J 
and speedy buual, to which more sluggish and terrestrial 
n.-nfmnlg are exposed When they fall dead they are almost | 
immediately devoured by carnivorous animals and feeders 
on carnon, and it is owing to this that their remains are so 
rarely found in India, on which account the Hindoos 
believe that they bury then dead 

Two teeth found in Suffolk were at first desenbed by 
Professor Owen as those of apes, under the title Macacus 
eoccenus This opinion, however, he has since withdiawn. 1 

A fragment of a right maxilla, from Soleure in Switzer- 
land, was described by Eutimeyer m 1862, under the 
name Qcenopithecus lemuroides. But the recent discovery 
of fossil lemurs m France renders the ape character of 
this fiagment (which was always doubtful) still more un- 
certain. 

When we enter upon Miocene deposits we find plentiful 
and unquestionable remains of apes now extinct. In India, 
m the Sewalik lulls, the astragalus of a Semnopithecus 
(resembling S. entdlus ) has been found Also jaws and 
teeth of other forms allied to Semnopithecus and Macacus 
have been discovered, one with an upper jaw nearly as 
large as that of the existing orang. These fossils, how- 
ever, exhibit no remarkable difference in form from the 
bones of existing apes. 

In Europe a very remarkable ape fossil, named Diyo- 
pithecus fontani (Lartet), has been found at Saint Gaudens 
in France A lower j’aw and humerus were there obtained, 
but isolated teeth have also been met with in the Suabian 
Alps This creature was an ape belonging to the highest 
sub-family, Simiince, and was allied to Hyldbates, but of 
greater bulk than any existing gibbon 

Two other species of apo have been found allied to Hylo- 
bates, but of smaller size than Dryopithecus, and show- 
ing some piobable affinity to Semnopithecus . These are 
Pliopithecus antiques (Lartet), and P. platijodon (Bieder- 
mann) Of the former, two impeifect lower jaws were 
found in fresh- water deposit at Sansan, near Auch, m France; 
while of the latter, an upper jaw has been found in Zurich 
at Elgg, m the upper fresh-water Molasse there. Another 
ape (probably of the Simiince), of which a lower jaw has 
been found m the lignite bed at Monte Bamboli in Tuscany, 
has been named by G. M. Gervais, Oreopithecus bambohi 

M. Gaudry has also found a rich deposit of ape rehes at 
Pikermi m Greece He has sent thence to Pans parts of 
as many as twenty-five individuals, while other remains are 
preserved m Munich, and no less than five crania at Milan 
These remains have been placed by Wagner m a new 
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genus, Mesopithecus They aic veiy intei esting, as show 
mg a somewhat intermediate structure compared with 
living apes The cranium and dentition bear affinity to 
Semnopithecus, but the limbs are rather those of Macacus. 

Ceitam fragments found at Eppelsheim (in strata of the 
same geological age as the Pikermi deposits) have also been 
attributed to the former genus, while five mandibula, 
found at Steinheim m Wuitemberg, have leceived the 
name, from Fraas, of Semnopithecus grandeems 

Amongst the rich palaeontological Measures which have 
recently been found in the North American Miocene deposits 
are certain teeth and fragments, which, it has been sug- 
gested, may be those of apes At present, however, their 
nature is quite problematical, though the piesence of apes 
at that penod m America would be a fact of extreme 
interest, if sufficient remains could be found to determine 
whether such apes were Simiadce or Cebidce, or foims inter- 
mediate between the two 

The Pliocene deposits have not yet yielded much m 
the way of ape remains. Some teeth from Montpellier 
(found m f xesh-water marl) have been named Semnopithecus 
Monspessulanus by M Gervais, while part of a lower jaw 
from the same locality has been called Macacus pi iscus. 
Other fragments of jaws, and some teeth of Macaci, have 
been found m the Val d'Arno, and are preserved at Pisa, 
Turin, and Florence. A single tooth from Giays, Essex, 
has been described by Piofessor Owen as Macacus plio- 
ccenus 

In Ameuca, besides the Miocene fragments before re- 
ferred to, numerous bones of Mycetes and other genet a 
have been found m the caves of Brazil These, however, 
appear to be, geologically speaking, quite recent, and they 
closely resemble the bones of apes now living m that 
region. 

For fuither details as to fossil apes, an article may ho 
referred to (a translation fiom the Italian) by Majoi 
Foisyth, m the Annals and Magazine of Natural History, 
for the month of September 1872. 

GEOGRAPHICAL DISTRIBUTION 

The apes are, as far as is yet certainly known, at present 
almost confined to tiopical latitudes Their most northern 
limits in the Old World are Gibraltar ( Macacus inuus), 
Moupm, in Thibet {Macacus thibetanus and Semnopithecus 
roxellance), and Japan {Macacus speciosus'). In the New 
World the highest northern latitude certainly known to be 
attained is 18° or 19° {Ateles melanochir ) in Southern 
Mexico, but they possibly reach even latitude 23°. Father 
David, however, sees no reason (considering the seventy 
of the chmate of Moupin) why apes should not also be 
found m the mountains of Northern China, and the natives 
have repeatedly assured him they are to be found there 
Southwards, apes are found to near the Cape of Good 
Hope, and the island of Timor ( Macacus cijnmiolgus), in 
the Indian Archipelago, in the Old World, and to about 
30° m Brazil and Paraguay, in the New World. As to 
vertical extent, a Semnopithecus has been seen near Simla]], 
at a height of 11,000 feet; Dr Hooker saw monkeys mtho 
Himalaya at an elevation above 8000 feet; and Semnopi- 
thecus roxellance and Macacus thibetanus were found by 
Father David inhabiting the Snowy Mountains of Moupin, 
in Thibet, at an elevation of about 3000 metres, where 
frost aud snow last several months. In Miocene times 
the ape range was more extensive — namely, to Greece, 
Tuscany, the South of France, Zurich, Wurtemberg, and 
even to Essex. 

Some of the localities richest in monkeys are islands, 
such as Ceylon, Borneo, Sumatra, and Java ; and apes are 
also found m Trinidad, and the island of Fernando Po. 
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There aie, however, ceitain islands v, Inch seem eminently 
well suited to support an ape population, where apes, 
nevertheless, are conspicuous by their absence Such are 
the West Indian Islands, Madagascar, 1 and New Guinea, 
moreover, no ape inhabits tropical Australia These facts 
become the more remarkable, if, as Father David suspects, 
apes exist m Northern China to-day. Evidently it is not 
climate which prevents their existing in Cential Euiope 
now The continents of Africa, south of the Sahara, of 
Asia, south of the Himalaya ; and of America, fiom 
Panama to the southern part of Brazil, are, with the 
islands before mentioned, the special ape regions of the 
existing fauna. 

There is a remarkable difference between the ape popu- 
lation of the New and the Old World, the latter being 
inhabited exclusively by Simiadce, the former as exclusively 
by the Cebidce. Europe has but a single ape species , and 
Asia, north of the Himalaya, has but the few found m 
Thibet, China, and Japan Africa, north of the Sahara, 
is zoologically a part of Europe, and there also Macacus 
muus is found, which is the only African species of the 
genu3 African apes are the chimpanzee and gorilla of 
the west coast, the former extending eastwards to 28° E 
long , the Colobi (which are, in fact, but the African form 
of Semnopithecus), the long-tailed Cercopitheci, including 
mangabeys (or white-eyehd monkeys) ; and, lastly, the 
baboons, Gynocephali The genus Cynocephalus extends 
into Arabia ; but that, zoologically speaking, is a part of 
Africa The Asiatic regions possess the orang (Simia) (m 
Borneo and Sumatra), the long-armed apes ( Ilylobates ), the 
Semnopitheci, and Macaci. 

One form of Macacus, and a very peculiar one (1/ mger ), 
is found m the islands Batchian and Celebes ; and it is a 
noteworthy fact that this, the most baboon-like of all the 
Macaci, should only exist in a region so extremely 1 emote 
from Africa The genus Macacus is the most widely 
spread of any existing genus — namely, from Gibraltar, 
North Africa, Thibet, and Japan (perhaps even from 
Northern China), down to the island of Timor, and from 
the north-west of Africa in the west, to Batchian, Japan, 
and the Philippine Islands in the east. In ancient 
times this genus seems to have extended to France, and 
even to Essex. It is interesting to note that, in the 
Miocene period, the geographical range of the apes of India 
was much greater Gibbon-hke monkeys existed in the 
south of France, while forms intermediate between Sem- 
nopithecus and Macacus abounded m Greece. 

In America, north of Panama, the genera as yet known 
to be represented are Chrysothrix, Nyctipithecus, Cebus, 
Ateles, Mycetes, and Hapale , m Veragua, Nyctipithecus, 
Cebus, Ateles, and Mycetes, in Costa Baca and Nicaragua ; 
Ateles and Mycetes, in Guatemala , and Ateles, in Southern 
Mexico. Brazil is, of course, the headquarters of the 
American apes , but different portions of that vast region 
have a somewhat different ape fauna Thus the genus 
Eriodes appears in South-Eastern Brazil to represent the 
species of Ateles inhabiting the more northern and western 
parts of the empire. Southwards, the genera Cebus, 
Mycetes, Chrysothrix, and Callithrix extend furthest ; but 
they do not probably all extend to the furthest limit yet 
known, namely, 30° S. The species found farthest south 
are Mycetes caraya, Cebus fatuellus, and Callithrix per- 
3onatus. 

ZOOLOGICAL POSITION AND AFFINITIES OP APES. 

By universal consent apes are placed in the highest rank 
of all brutes, and, excepting man, are generally taken to 


1 Madagascar is the special home of the half-apes or lemurs. 
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I be the most pcifcct animals of the mammalian class. It 
maybe questioned, howcvei, whether, if the animal man 
had never existed, this place would be assigned them by 
any observing intelligence The half-apes, or lemurs, 
commonly placed in the same order with them, are cer- 
tainly inferior mammals, and it might be contended that 
the perfection of the mammalian type is rather to be found 
m the Fehdce (or cat family), by reasoning analogous to 
that by which it might also be contended that buds (with 
their differentiated limbs, perfect circulating and respira- 
tory systems, acute sense organs, complex instincts, and 
teachableness) are really the highest of all vertebrate 
animals, and represent the vertebrate type of structure 
carried to the highest degree of perfection yet attained. 

The question as to which animals are most nearly allied 
to apes is one by no means easy to answer. Leaving man 
aside (whose close anatomical resemblance to apes is so 
obvious), it is at present extremely difficult to say what 
are the apes’ true zoological affinities It is to bo hoped that 
future palaeontological reseaiches may afford us materials 
for tracing these out; but at present a chasm separates 
the apes from every other group of animals The half- 
apes, or lemurs, were geneially considered to lead down 
fiom the apes towards the msectivora, and thence to the 
implacental mammals; but tbe differences between the 
apes and lemurs are so many and great, that it cannot be 
considered otherwise than in the highest degree improbable 
that (on the Evolution hypothesis) they took ongin from 
any common root-form that was not equally the progenitor 
of other mammalian orders 

But if the apes cannot be considered to show evidence 
of genetic affinity with any other mammalian order, do 
they constitute so homogeneous a group as to suggest the 
foimer existence of one ancient root-form common to them 
all 1 To this question it may be answered that the differ 
ences between the Simiadce and Cebidce are such as to render 
it doubtful whether they may not have had respectively 
quite different origins, and whether their resemblances 
may not have been superinduced by similarity of needs 
and conditions. The differences referred to are as to — 
(1), dentition; (2), nasal septum, (3), tail — the C elides 
showing a tendency to a curled tail-end, while the Simiadce 
never manifest any such tendency ; (4), cheek pouches ; 
(5), ischiatic callosities, (6), general foim and habit of 
body; (7), opposability of the thumb; (8), bony meatus 
auditorms externus. All these characters, taken together, 
seem to make it probable that the Cebidce and Simiadce are 
not diverging offshots from some common ape parent, but 
that they have ansen in an independence as complete as 
that between the origin of either of them and the origin of 
the lemuroids or carnivores. Possibly further discoveries 
in the Miocene deposits of North America will leveal to 
us transitional forms between tbe Old and the New World 
apes, but the existence of such forms cannot certainly as 
yet be affirmed. It may be asked, however, Can the 
genera, which possess so many points in common as Cebus 
and Cercopithecus , have come to resemble each other inde- 
pendently 1 To this it may be replied, that the number 
of similarities of structure which must have had an inde- 
pendent origin is so great that it is difficult to see why 
those of the two genera named may not also have had such 
an origin As examples of such similarities of independent 
origin, the following structuies may be ref ei red to :■ — The 
bony covering of the temporal fossa in Chelonia, Felobates, 
and lophiomys ; the compound tooth structure of Orycte- 
ropus and Myliobatis , the coexistence of a certain form of 
dentition with a saltatory habit m Macropus and Macrosce- 
lides; the presence of but eight carpal bones in Troglodytes 
and Indris; the course of the vertebral artery m Auchenia 
and Myrmecophaga , the flying membrane m certain squirrels 
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and phalangers ; tie canines and. premolars of Cams and 
Thylacmus, the grinders of Peiomeles and Zfrotnckus, 
the external form and habit of body of Hus, Sorex , 
and Antechnus , and the peculiar dorsal shields in tortoises 
and certain frogs. But if some naturalists are disposed to 
a dm it that the common origin of the Cebidce and Simiadce 
may be very doubtful, can they be even sure of that of 
Cercopithecus and Hylobates ? It has been recently sug- 
gested, that the Artiodactyla and the Perissodactyla (the 
even and the odd-toed ungulates) may be genetically 
independent (their common characters being merely ad- 
aptive, functional ones), as also with the Bal&noidea 
(whales), and Delplunoidea (dolphins) The response of 
org anis ation to need being such as it is (structure and 
function manifesting themselves so simultaneously), the 
discrimination between genetic and adaptive characteis 
must always be a work of extreme delicacy In the 
presence of the various genealogical trees of animal descent 
which have been so hastily put forward of late, a judicious 
scepticism seems the attitude best warranted by the 
evidence yet obtained If so many similar forms have 
arisen in mutual independence, then the affinities of the 
animal kingdom, or even of the mammalian class, can 
never be represented by the symbol of a tree Rather, we 
should conceive the existence of a grove of trees, closely 
approximated, greatly differing m age and size, with their 
branches interlaced in a most complex entanglement The 
great group of apes is composed of two such branches, 
but their relations one to another, to the other branches 
which represent mammalian groups, and to the trunks 
from which such branches diverge, are problems still await- 
ing solution 

There can, however, be no doubt that the Simiadce and 
Cebidce together form a most natural group, and are 
closely allied with man m structure. Moreover, as man is 
the highest animal, and, zoologically considered, differs 
less from even the lowest ape than such ape differs from 
any other animal, man and apes must be placed together m 
one order, which may well hear its primitive Lmnean 
name, “ Primates ” Whether any other animals (and, if 
any, what) should also be included in this order, are ques- 
tions for the consideration of which the reader is refeired 
to the heading Mammalia. 

Bibliography. 


Agassiz (L ) Geographical Distribu- 
tion BulL Soc Sc Nat, Neufchatel, 
vol i p 59, 1844 , Ibid 1828, p 861 

Alix (E) Papilla of Extremities 
Ann So Nat , uu p 295, and ix. 
p 5, pi 2-5 

Anderson P Z S , 1872, p 203, pi 
12 

Andetert (J B ) Hist Nat des Singes 
et des Makis, 1797 

Bbns ett (E T) P Z S, 1831, p 38, 
1833, p 109 

Beykich (H ) Semnopithecus Abhand 
der Berlin Akad , 1860, pp 1, 26 

Birch (Sam ) Monhejs known to 
Chinese Charlesw orth’s Mag Nat 
Hist , 1839, p 537 , and 1840, p 35 

Bischoff (Prof L W) Skulls Sitzgs 
Bayer Ak IViss , 1867, pp 283 and 
■444, Abh. Bayer Ak Wiss,x 1870, 
p 199, 5 plates (Hylobates), 1871, 
p 98 (Brain) 

Blainville Ostdographle Genera 
JPtthecus and Oebus, and Geographical 
Distnbution. Ann Fram? et Etrang 
d’Anat , 1838, vol lu p 358 

"Blandford Observations on Geol and 
Zool of Abyssinia, pp 32, 222, and 
SSi 

Bltm (E) Jour As Soc Bengal, 
I860, vol xxix. p 87, and 1805, 
p 192 

Bsuxdt (J F) Vocal Organs Dlss, 
Jnaug Anat-Phya , Berlin, 1816. 


Breschet (Gilb) Generative Oigan9 
Mem Acad. Sc Pans, 1845, vol 
xix p 401 

Broca (P) Caudal Vertebis. Revue 
d'Anthiopologie, vol 1 , L’ordres des 
Piimates (Anatomical Parallel of 
Man and Apes), Pans, 1870 

Blffon Histone Naturelle, vols xiv 
xv, and Supplement, voL \ii 

Burdach (Ernst) Benchte von der 
Kontgliclien Anatomiscbe Anstalt 
zu Komgsberg, 1838 

BtnwEiSTEE. La Plata, vol lL"p 390, 
and Cebus, Halle, 1854 

Burt (Dr) Pr Roj Soc. Edin , 1865, 
vol v p 341 

Camper. Natuurkundige Verhandel- 
mgen over den Orang-Outang an 
eenige andeie Aapsoorten. Am- 
sterdam, 1732 

Caros (C G ) N Acta Acad C L., 
1861, vol xxi ill 

Champeneys (F) Mjology Jour Anat. 
and Phys , 1S71, p 176 

Church (W Selby) Mjology Nat 
Hist Review, 1861, p 510, and 1862, 
p 32 

Crisp (Dr). P Z S, 1865, p 58. 

Cuvier (F ) Ann du Mus., 1807, p 477, 
1810, p 46, and Mem duJIns 1818, 
pp 109, 419 , Soc. Pliilom. N Bull , 
1818, p 29 

Dareste(C) Bialn L'lnstltut, 1856, 
xxiv No 1149, p 17 


David (Rev Fathei) Nouv Aichiv 
Mus , 1872, vol vu BulL p 88 
Desmarest Mammologie. 

D’Orbignt Amenque Mendianale 
Dumoktier (B C) Bull de l’Acad 
R de Bruxelles, v No 11 
Duvernoy (G L) Compt Rend 1853, 
voL xxxvi p 925, and 1853, vol 
xxxviL p 817, An hiv du Mus, 
1855-56, vol viii p 1, Mem Soc 
d'Hist Nat n d Strasbouig, 1835, 
vol u 

Ehbleton (Dr D ) Chimpanzee Nat 
Hist Review, 1864, p 250 
Eschbicht. Larj nx Muscle of Gibbon, 
Mullet's Archlv of Anat, 1834, 

p 218 

Eudes-Di slong champs. Bull Soc 

Lain de Normandie, 1860-61, p 54, 
tab 3-8 

Falconer. Palaeontological Memoiis, 
vol L pp 292 and 296 
Flower (W II) Biam Phil Trans, 
1862, p 185, pL 2 and 3 , Nat Hist 
Rev lew, Api il 1863, p 279 , P Z S , 
June 1864, p 335, pi 29 , Anatomy 
of Pilhecta, P Z S, Dec. 1862, p 
326, pL 37, Digestive Organs, Medi- 
cal Times and Gazette, March 23, 
Apul 6 and 20, and May 4, 1872 
Frt (E ) Osteology of Gibbona P Z S , 
1864, p 11 

Gaudry (Alb ) Animaux Fossiles et 
Gdologie de I’Attique, 1862 
Geoffroy St IIilaibe (Et ) Ann du 
Mus., 1806, p 260, 1809, p 89, 
and 1812, pp 85, 156, Nouv Bull 
Sc Soc Plulom , 1813, m pp 218, 
265, Comptes rendus, 1836, vol ii 
pp 27, 62 

Geoffroy St Hilaire (Isidoie) 
Ferussac Bull Sc Nat, 1829, xvil 
p 429 , Mem du Mus , 1829, p 121 , 
Mag de Zool , 1832, p 5, Ac , 1833, 
pi 11, and 1850, p 20, Compt 
Rend, 1842, xv p 716, 1842, xvi 
1236, 1843, xvrnp 1150, 1847, xxiv 
p 576, 1848, xxuL p 497, 1850, 
xx\i p 873, 1851, Geogiaplucal 
Distnbution, xx\ui p 361, 1853, 
xxxvl p 933, Archlv du Mus, 
1844, IV p 1, 1852, v p 529, 1858- 
61, p 1 , Catalogue de la Collection 
des Mammiferes du Mus dlhst 
Nat , partie i , Primates, Pans, 1851, 
Ann Sc. Nat , 1851, p 154 
Gervvis Hist Nat des Mammifbres, 
and Gdologie et Palmontologie Tian- 
qaises in Gueirn Mag de Zool., 1836, 
pL 18 

Giedel Skull. Zeitschr z Ntrvviss, 
1SC6, p 401 

Gigliou (Eli). Chimpanzee Skull 
Ann del Mus. Civic di Geneva, 
vol ill Dee 1872 

Gratiolet (P ). MGnoire sur les Pha 
Cerebiaux, with Atlas, Paris, 1854 , 
Comp Rend , I860, l 50, p 801 , 
Myology, Soc. Plulom. Fxtr Piocfcs 
vert, 1855, p 68 , L’lnstltut 23 
(1855), p 331, Rev et Mag de 
Zool , xvL p 266 , Ann of Nat Hist , 
1850, vol v p 54 

Gray (J E) An and Mag of Nat 
Hist, 1850, vol v p 54, 1861, pp 
136,274,349, 1863, p 898, 1845, 
pp 212, 217 , Pio Zool. Soc., 1848, 
pp, 56, 138, 1849, p 7, 1850, p 77, 
1860, p 228, 18CI, p 212, 1865, 
pp 735, 782, 825 , 1866, pp 168, 202, 
1867, p 992, 1868, pp 180, 256, 
Catalogue of Monkeys, 1870 
Hamy fE T1 Biain. Arch. Zool Ex- 
penm , 1872, p 429 
Harlan (R) Jour Acad Nat Sc. 
FhilacL, 1827, vol v p 229, andTi ans. 
Amer Phil Soc., 1834, vol iv p 52 
Hartmann (R.) Reichert and Du Bois 
Raymond’s Archiv., Berlin, 1872: 
Heer TJrwelt der Schweiz, 18C5 
Hempbich (F. W) Apes of Sennaar, 
tfcc., Veihand d Ges,Naturf Frcunde 
zu Beilin, 1829, vol L p 406 
Hegglin VeihandL <L L Cses Akad , 

vol XXX 

HoiYMAnssaG Apes cf Brazil Mag 


[bibliography. 

d Ges Natuif Fieunde zu Berlin, 
1807, p S3 

IIuxley (T H) Man’s Place in 
Nature , Hunterian Lectures, re- 
ported in Medical Times for 1864 , 
Manual of the Anatomy of Verte- 
brates, and Pro Zool Soc , 1861, p 
246, pi 20 , Nat Hist Review, 1861, 
p 67 

IIyrtl (Prof) Retia Mnabilia in 
Ateles Denkschr Acad. Miss. 
Wien , 1864, xxil p 122 
Role (See Schioedei, Van der Kolk ) 
Kuhl. Leitr z Zool u, Veigl Anat , 
1820 

Lankesteb (E Raj) Biain Quar 
Jour Sci , 1865, p 562 
Lartet Comptes P-endus, vol xlui 
1865, p 219 

Lesson (R. P ) Species des Mammi- 
ffcies Bimanes et Quadiumanes, 
Paris, 1S40, and in Revue Zool , 1S4S, 
pp 159, 191, 233, 255 
Lel chart (F S) Ueber die Eildung 
d Geschlechtsorgane, in Zoologische 
Binclistucke, Stuttgart, 1841, vol il 
p 37 

Leuret Biam Comptes Rendus, 1843, 
voL xv 1 p 1372 

Macalister (Alex ) Mj ology Nat 
Hist Soc of Dublin, Apul I860, 
Ann, and Mag of Nat Hist , 1871, 
viii p. 341, and 1872, x p 62 
Marshall. Biain. Nat Hist Review, 
vol i p 296 

Martin (W ) Natural History of M an 
and Monkeys Charlesw orth s Mag , 
1838, vol h p 320, P Z S, 1838, 
p 117, 1837, p 70 

Martin St Ange (G J ) Placenta of 
Ilapale. Revue Zool , 1814, p 73 
Mayer. Verliand. des Nat Veionsder 
P Rheinlando v Westpliolen, xix. 
Sitzungbeiiehte, p 195 
JIlter (H. R) Funft Beiicht d 
Offenbach Verem, 16G1, p 68 
Milne-Edwards (Alphonse), Compt 
Rend, 1870, lxx. p 341, Nouv 
Aich Mus, BulL vl p 7, pi 1, 
Recheiches pour Semi h l’Histoire 
Nat des Mammif'eres 
Mivart (St George) Pio Zool Sou, 

1865, p 43, 1865, p 545, 1873, p. 
506, Trans. Zool Soe, vol vi p 
175, Philosophical Tiansactions, 
1867, p 299 , Man and Apes, 1873 

MONTI IRO P Z S , 1803, p 238 
Muller (Sal) Bijdiagen tot da 
Natuuiljke Ilistoire van den Oiang- 
Otan in Verhandelmgen over de 
Natuurljke Gescliiedenis der Neder- 
landsche Oveiseesche Bezittingen, 
Lej den, 1810 

Mures (J ) Pro Zool Soc , 1865, p. 

I 744 , 1872, pp 721, 770, 771, 780 
Owfv (R ). Pi o Zool Soc , 1830, pp 4, 
9, 28, 67 , 1832, p 18 , 1833, p 74 , 
1841, p 84, 1848, pp 27, 53 , Trans. 
Zool Soe, vol I pp 65, 343, il 
p 165 , iiL p 381 , iv pp 75, 69, 
165, v pp 1,243, Comptes Rendus, 
t xxi (Sept 1845), p 573 , Anatomy 
of Vertebrates, vol ill 
Peters (W C H ) Reisenaeh Mossam- 
bique, Abhand. Ak. Wiss. Beilia, 

1866, p 79, Monat Ak Wlss. Beilm, 
18G8, p 637 , Ntrf Hound Beilm, 
1872, p 76 

Reinhardt (J) Aftrjk af Vi dens’* 
fia den Natur Forening i ICjoben- 
havn, 1872, and P Z. S, 1872, 
p 797 

Renggfb (J R) Fioriep Notizen, 
1830, xxvi p 101 , and Natmgesch. 
der Saug von Paraguay, 1830. 
Rolleston (G) Brain Nat niit 
Review, vol i p 201; and Medical 
Times and Gazette, February and 
March, 1862. 

Rudolphi (C A ). Ueber d Embrj o A 
Allen u einige andore Saugethlue, 
Beilin, 1828 

RlhntEim Eocane Sangethiere, p. 
38 

Sandiforth (G.). Ontleedkundige Bes- 
chryvlng van osn Volwaaseu Oraug- 



169 


A P E — A P E 


Of&n In Veihandelmgen over de 
Natuurlyke Geschiedenis der Neder- 
landsche oveiseesclie Bezittingen, 
Leyden, 184C 

Savage (T S) On Gorilla. Sillim. 
Amer Jonr, 1849, vol vui p 141, 
and Boston J Nat IIisL, 1847, vol 
v p 417 

Schlegei* (See Mullei ) 

Schmidt Zool Garten, 1861, p 129 
Schroedee, Van der Kolk Brain. 
Verslagen der KomnkL Akad. Am- 
sterdam, 1862, ini p 1, tab 1 
Sclater (P L) Geographical Distribu- 
tion. Nat Hist. Review, 1861, p 507 , 
and P IS, 1872, p 2 , On Species, 
P Z S , I860, p 449, pi 82 , 1863, 
p 374, pL 31 , 1864, pp 710, 712 , 
1866, pp 79, 305 , 1868, pp 183, 566 , 
1869, p 592 , 1870, p 668 , 1871, 
pp 39, 219, 227, 651, 1872, pp GC3, 
79a 


Slack. Pro Acad. N Sc. Phil , 1861, 
pp 24, 463, 1862, p 507, 18G7, 
p 34 

Srix (J B ) Simiaram et Vcsper- 
tilionum Brazil Sp Novse, Denk- 
schr I K. Akad A Wiss zu Mun- 
clien, 1813, Math-phjs. CL, p 321, 
Ibid, 1818, p 607, Fior Not, vol 
vi (1824), p 196 

SwnmOE P Z S , 1862, p 350, pi 42, 
1866, p 556 , 1870, p 226 
Tfmminck Monograpliies de Mammo- 
logie, Leyden, 1835 

Theilb (1 ) Arteries. MUller’s 
Archiv of Anat , 1852, p 419 
Tiedemann (F) leones Cerebn Simx- 
arum et quorandum Animalium 
ranorum, Ileidelberg, vol n 1821, 
and m Zeitschnft f die Physiologie, 
Darmstadt, 1827, vol iL p 17 
Thaill (T S ) Observations on the 
Anatomy of the Orang-Outang, m 


Mem of the Memeiian Nat Ilist 
Soc, voL m., Edinburgh, 1S41 
Tbinchese (Sal) Ann Mus cir 
Genoa, 1870, p 1, pi 1-3 (Foetus of 
Orang) 

Tschddi (J J von) Unteisuchungen 
uber die Fauna Peruana. 

Toknek (W ) Brain Pro of R Soc 
of Edin , 1865-66, r pp 243, 578 
Ttsoh (E ) The Anatomy of a Rigmie, 
London, 1699 

Van Benedln (P J ) BuU de l’Aead 
de Brut , 1838, y p 314 
Vkolik (W ) Compt Rendus, 1850, 
vol xxx p 83, L’Institut, 1850, 
xvm. No 840, p 43, Recherchcs 
d’Anat Comp sur le Chlmpansd, 
Amsterdam, 1841 , and article Quad- 
rumana m Todd’s Cyclopaedia of 
Anat and Physiology, vol iv p 194. 
Wagnlk (J A ) Skull AbhandL der 
Math. rbjs. Klas3e der K k Acad 


I der Wisscn , Munich, 1837, Up 447 , 
| Continuation of Schreber’s Sauge- 
i tluere, Supplement, vols 1 and v 
I Wallace (Alfred) Malay Archipelago 
voL u chap iv , Monhej s of Ama- 
zon, P Z S , 1852, p 107 
Waterhouse (G R) PZ.S, 1838 
VI p 61 

Weinland Zool Garten, 1861, p 166, 

1862, p 201 

Wild (Maximilian, Prince of) Bcitr s. 
Naturgeschichte von Biasihen, M ei- 
mar, 1826, vol II 

Wiidfr (Burt G ) Myology Boston 
Jour Nat Ilist, vol vil 1861 
Wyman (J) L'Institut, 1842, x. p 5, 
Pro Boston Soc Nat Hist, 1847, 
vol ii p 245 , 1850, vol ul p 179 , 
1856, voL v p 274, 1863, p 203; 
1864, p 356 

(ST G. M ) 


APELDOORN, a flourishing town m the Netherlands, 
in the province of Guelderland, 1 7 miles 1ST of Arnheim, 
with large paper-mills, and a population of upwards of 
12,000. A short distance off is the Castle of Loo, the 
favourite residence of King William I 

APELLAS, a Greek sculptor, mentioned by Pausamas 
(vl 1, 6) as the author of a group at Olympia, representing 
a quadriga, with the statues of a charioteer and of Cymsca, 
the sister of Archelaus. This group having been executed 
to commemorate the chariot victory gained by Cymsca at 
the Olympic games, 420 b c , the date of the artist is ob- 
tained. A bronze sculptor of the same name, and probably 
the same person, occurs m Pliny {Nat. Hist , xxxiv 86) 
APELLES, the most celebrated of ancient Greek painters 
The date assigned to him by Pliny {Nat Hist , xxxv. 79) 
is 332 b c , and with this agrees the fact of his having 
been the court painter of Alexander the Great, who it was 
said would allow no one else to paint his portrait, though, 
in point of fact, portraits of h im by other artists are known 
(Pliny, vn 93 and 125 , Horace, Fpist , n 1, 239 , Cicero, 
Ad Fam , v. 12, 13) Apelles had worked before then for 
Philip, the father of Alexander, and with a career of nearly 
half a century, was at work after in the time of the first 
successors to Alexander’s empire. He was bom at 
Colophon, where it appears Ins father Pytheas, also a 
painter, resided His first instructor was a certain Ephorus, 
of Ephesus, which was then the centre of the Asia Minor 
school of painting; the rival school being that of Sicyon in 
Greece proper, whither Apelles next proceeded, apparently 
to undergo the stricter discipline in drawing for which 
that school was renowned, and perhaps also, as is said 
(Plutarch, Aiat , 13), to win a share of the good fortune and 
fame of its leaders. He was here m the neighbourhood of 
Corinth, and it was probably then that he was taken by 
the beauty of the young Lais, on seeing her drawing water 
at the fountain of Peirene. Another incident, that of his 
having seen the notorious Phryne bathing at Eleusis, and 
fioin this conceived the design of his picture of Aphrodite 
Anadyomene, would also fall about this time, for the two 
reasons that Phryne’s celebrity occurred in the period 
before Alexander, and that Apelles is not known to have 
made a second stay in that district of Greece. From 
Sicyon he went to the Macedonian court, and was there 
employed until Alexander departed on his expedition into 
Asia, on which the painter accompanied him as far as 
Ephesus, where he settled. Of the intimacy between him 
and his royal patron there are a number of stones, which, 
however, from the vanety in the telling, may be without 
foundation in fact. According to Plmy (xxxv 85), Alex- 
ander having betrayed ignorance by some remark about 
painting, was told by Apelles to be silent, lest the boys 


who were rubbing down colours m the studio might laugh 
at lnm But the version of the same story given by 
Plutarch {De Adul , 15) has, m the place of Alexander, the 
Megabyzos, or pnest of Diana at Ephesus , while in ZElian 
(Far. Ilist , ii 2) the story is told of Zeuxis, not of 
Apelles. Again, Alban ( Far. Hist , u. 3) relates, that while 
Alexander was inspecting a painting of a horse by Apelles, 
a horse neighed towards the picture, upon which the 
painter remarked that the horse knew more of art than the 
king But Pliny (xxx. 95) instances the neighing of a 
horse, only as having decided a competition between 
Apelles and some other painter. Still, so far as the painter’s 
readiness of rebuke is concerned, these stones are confirmed 
by other incidents, as when he told an artist, who boasted 
of his speed m work, that the wonder was why he could 
not produce more of such stuff m the same time ; or, when 
having once accepted correction from a shoemaker about a 
wrongly painted boot in one of his pictures, he declined 
further criticism from him, with the observation which has 
since become a proverb, Ne supra c? epidarn sutor judicaret 
(Pliny, xxxv. 84). Of an opposite kind were his relations 
with Protogenes, the Rhodian painter, whose abilities he 
readily recognised, and whom he brought into notice by 
spreading a report that he intended to purchase his friend’s 
pictures, and sell them as his own. Finding Protogenes 
not at home on one of his visits, Apelles, instead of leaving 
his name, drew with a brush an exceedingly fine line on a 
prepared tablet Protogenes knowing the hand, and 
accepting the challenge, drew within the hue a still finer 
one in another colour But Apelles returning, divided the 
line a third time, and was confessed the victor. Though 
Ephesus continued to be his home, Apelles worked also 
elsewhere, as in Smyrna, Samos, and Rhodes, but princi- 
pally m Cos, where he received the rights of a burgess, and 
where probably he died. For an account of his works and 
style, see Archaeology (Classical). (a. s. m ) 

APENNINES, an extensive range of mountains tra- 
versing the entire extent of the Italian peninsula, and 
forming, as it were, the backbone of that country. The 
name Apennines is probably of -Celtic origin, and derived 
from pen , properly signifying a head, or mountain height. 
By the Greek and Latin writers the name is generally used 
in. the singular, as Apenninus Afons, 6 ’Airewivos, to 
At&vivov opos. The name may have been originally 
applied only to a particular mountain, and afterwards 
extended to include the whole chain. 

The Apennines may he considered as a southern branch 
of the great Alpine system of Europe. Both the mountain 
systems have a general resemblance as regards the age and 
lithological character of the rocks and strata which com- 
pose them. Geographers have differed as to the point 
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where the Apennines are to be distinguished fiom the Alps. 
Some have placed it at the pass of Bocchetta , others at the 
Col di Tenda , and others at the low pass which runs fiom 
Savona to Cano. Stiabo, who gives a very accurate 
account of the general features and direction of this chain, 
considers it as beginning m the vicinity of Genoa From 
Col di Tenda the Apennines run m a semicircle round the 
Gulf of Genoa, m a general direction from west to east , 
they afterwaids turn to the south, and traverse the whole 
of the Italian peninsula to the Strait of Messina The 
entire length of the chain is about 600 miles measured m 
a direct line, and about 800 miles if measured along the 
windings The chain lies between 38° and 44° 30' 1ST. lat , 
and 7° 40' and 18° 20' E. long. The mountains are divided 
into the Northern, Central, and Southern Apennines. 

The Northern Apennines include what are usually 
designated the Ligunan and Tuscan Apennines The 
Ligurian Apennines extend from the Maritime Alps past 
Monte Gisa to the borders of Tuscany The principal 
passes here, between Piedmont and the duchy of Genoa, are 
through the valleys of the Tanaro, the Bormida, and the 
Lemma The pass of Pontremo leads up the Magra "Valley 
from Spezzia to Parma. The Tuscan Apennines extend 
from Monte Pellegrino to Monte Cornaro, in 12° 3' E 
The Alpi Appuani foim an outlying mass of mountains 
between the valley of the Magra and the Secchio. The 
chief passes are those of Bratello, Fiumalbo, Monte Carelli 
or Pietra-Mala, and that proceeding from the valley of the 
Sieve, over Borgo di San Lorenzo, through the valley of 
the Lamone, and on towards Faenza. 

The Cential or Roman Apennines comprehend that pait 
of the chain between Monte Cornaro, m which the Tiber 
rises, and Monte Yelino, north of Lake Fucmo. Its 
general direction is from N N W. to S S E or nearly 
parallel to the Tiber. The descent tow aids the Aduatic is 
continuous and direct, but towards the Mediterranean it 
forms two distinct inclined planes. The puncipal passes 
from the north aie at the village of Scheggia, where the 
Cantiano rises, at Serravalle, south-east of Monte Pennino, 
at the head of the valley of the Clnenti ; at Castellucio, 
between Norcia and Arquata , and the chief pass of all 
between Bfeti and the valley of the Pescaia 

The Southern Apennines include the remaining portion 
of this chain From Monte Velino they proceed m a south- 
easterly direction to the valley of the Ofanto, which cuts 
through the range. South of that limit, one short branch 
extends eastward towards Altamnra, another inns westward 
to the neighbourhood of Salerno, while the mam chain is 
prolonged nearly due south to the heights of Aspromonte 
overlooking the Strait of Messina. In the upper part of the 
Southern Apennines a number of sharp pyiamidical points 
raise themselves above the mountain chain. Among these 
are Monte Forcone at the source of the Sangro, Monte 
Sant’ Angelo, above the sources of the Yolturno and Tngno, 
and Monte Calvello north-cast of Salerno The principal 
pass over this part of the Apennines is that of Sulmona, 
near the sources of the Yolturno, so called from the town 
of Sulmona, where the roads from Borne, Pescara, and 
Aquila unite. The passes above Castcl Fianco and Ariano 
are the highest points of the roads over the ridge, from 
Benevento to Troja, and from Avellmo to Foggia 
The geology and palaeontology of the Apennines have 
been fully investigated by Savi, Meneglum, Pareto, 
Lavini, Oisini, Bianconi, Mortihet, and others. As a 
general rule, the same foimations occur here as m the 
Alps, and the system usually consists of a central ridge 
having secondary and lower ridges running parallel with 
the main range, the intervening country being formed of 
but slightly disturbed newer Tertiary deposits. Thus, in 
that portion of the Apennines which borders on and extends 


into Tuscany and Bologna, the system consists of two 
parts The one which is most distant fiom the Mediter- 
ranean forms the Apennines proper, here the Eocene beds 
pievail, and aie covered, especially on the noth flank, by 
Miocene and Pliocene beds , the axes of elevation are 
numeious and parallel to each other, following strikes which 
run from W N AV to E S E , and from KW to S E The 
other part is nearer the Mediterranean, and is remarkable 
for its richness m metallifeious ores , the rocks prevalent 
in, it belong to the Pakeozoic and Oolitic penods, and have 
a MW to S S E. stnke Between Spezzia and Civita 
Yeccbia it is represented by numerous outliers of verrucano 
(probably of Carboniferous age), and tuas surrounded by 
Oohtic rocks The district of Canara abounds in maibles 
belonging to the Liassic and Oolitic peiiods Nearly all the 
mountains between Carraia and Monte Sagra have beds of 
marble, which sometimes acquire consideiable thickness, as 
for instance m the vertical escarpments of Monte Coichio 
The mountains between the meridians of Genoa and Parma 
foun but one chain, composed of parallel ndges striking 
W N W to E N E. The strata consist of Eocene formations 
flanked by Miocene and Pliocene beds, pierced by numerous 
ophiolitic masses Towaids Genoa the mountains con- 
form to the S S W and N N E dnections of the Western 
Alps ; the rocks aie of Eocene age, but are much meta- 
morphosed by the serpentines of Pegli, Yoltri, and Varagme 
In the Central Apennines there is a laige development of 
secondary beds from the tnas to the upper chalk, and of 
the Tertiaiy formation, which is represented by strata of the 
Eocene, Miocene, Pliocene, and Post-Pliocene penods The 
mam axis of the chain is chiefly formed of the Secondary 
rocks, while the minor ranges are formed of Tertiary beds. 
The mountains, as a whole, use from N to S , culminating 
in Monte Corno, 9593 feet high, beyond winch their height 
again decreases. Mount Amaro is 8960 feet, and Mount 
Vehno 7910 feet high The oldest rock seen m this part 
is a dolomite , it is unfossihferous, and acquires its greatest 
massiveness in the mountains of Cesi, Spoleto, and Yentosa. 
Above it follows a limestone, which is m places many 
hundred yards thick Fossils aie rare m it as a whole, 
though locally abundant m a few places The strata 
which next succeed are ferruginous limestones and mails, 
abounding m Middle Liassic fossils ; then red limestones, 
yielding ammonites and other shells of the Upper Lias , 
then a vast series of limestones, marls, and siliceous beds, 
winch compose a largo part of the flanks and summits 
of the Apennines, and which represent the Oolitic period. 
The hippuntic chalk is largely developed, and in places it 
forms the mass of the Apennines, as m the Bossa Cham, 
and the lofty ranges of the Abruzzi. Fossils aie abundant 
m this limestone The Upper Cretaceous beds are repre- 
sented by massive limestones with comparatively few fossils. 
Above these follow a nummuhtic limestone, marly schists, 
arenaceous macigno, &c Tlie Miocene beds are varied m 
their lithological nature and rich in fossils. The more recent 
strata seldom occur at any great height above the sea. 

(See D’Achiardi, Mineralogia della Toscana, 2 vols 1872 ; 
W. P. Jervis, in The Mineral Resources of Central Italy , 
8vo, 1868 ; and papers by Lavini and Orsim, in Bull. Sbc. 
Geol France, 2d senes, xii 1202-1232, Pareto, in Bull. 
Soc Geol , xix. 239-320 , Bianconi, Ibid , xxiv 482 ; and 
Ponzi, Giomale Arcadico, new series, vol xxni ) 
APENBADE, a town of Piussia, in Schleswig, beauti- 
fully situated on the Apenrade fiord, an arm of the Little 
Belt, 38 miles N. of Schleswig. It is connected by a 
branch line with the main railway of Schleswig, and 
possesses a tolerably good harbour, by means of which it 
carries on a considerable transit trade, while there are 
also several manufactures, as well as some shipbuilding and 
sea-fishing. Population, 5932. 
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APHASIA (from a and <£d<ris, synonyms. Aphemia, 
Alalia, Aphi asia, Apkthongia, Aphthenxia), a term applied 
to indicate a condition m which the function of expiess- 
mg ideas by articulate sounds is aircsted, perverted, or 
destroyed, m consequence of lesion of the biam Loss or 
perversion of the power of expressing ideas by written signs 
is often associated with this condition The term Aphasia 
is generally held to comprise two great vaneties (1), 
Amnesic Aphasia, m which the memory of words is lost or 
perverted , and (2), Ataxic Aphasia, m which the function 
of articulation is lost or perverted Although tlus broad 
distinction is very properly made, it veiy rarely happens 
that a case occurs m which the two conditions are not to a 
greater or less extent coexistent 

Amnesic (a, pvgcrvi) aphasia is symptomatised very 
variously The earliest and most common indication con- 
sists m — (a ) The loss of the memory of substantives and 
names, other parts of speech being properly applied, m 
such cases a periphrasis is employed to expiess the term 
(/? ) The memory of a language with which the patient had 
been thoroughly conversant may become lost (y ) Terms are 
persistently misapplied , for instance, in recorded cases 
“pamphlet” has been used for “camphor,” “hogshead” 
for “ sugar,” “ horse ” for “ man,” Ac , &c Tins symptom 
has been named Heterophasia (l-repos, <£dcris) In ataxic 
(a, rd£i;) aphasia — (a ) the function of articulation is com- 
pletely lost, the patient being only able to indicate by signs 
that he is conscious of the idea conveyable by the terra ; 
thus an ataxic aphasic, who had been an engme-diiver, 
when asked what had been his tiade, could only express 
himself by imitating the sound made by an engine when 
starting, “Hish, hish, lush.” In many instances even this 
power of imitation is m complete abeyance — assent to the 
fitness of a spoken word to indicate the object exhibited 
being given by a nod or othei gesture (/? ) The function 
of articulation is modified , thus a word may be only half 
articulated , for instance “watch” can only be pronounced 
as “ wa,” no prompting, or effort on Ins own part, enabling 
the patient to complete the word (y) Only automatic 
phrases can be articulated, oaths, “ yes,” “ no,” “ aye,” Ac. 
(8 ) The patient makes use of a set phrase, which may 
consist of actual words, but more frequently of confused 
sounds, such as “tan tan,” “ta ta,” “didoes doe the 
doe,” Ac.; but such phrases do not appear to satisfy him 
as expressive of ideas, although only one is persistently 
employed. In almost all cases of ataxic aphasia there is 
a well-marked desire and effort to enunciate words, the 
muscles of articulation often working strongly bub con- 
vulsively. The great diagnostic point between amnesic 
and ataxic aphasia is, that in the former the patient can 
always articulate the forgotten word when it is suggested 
to him; in the latter, no prompting or assistance can enable 
him to enunciate the proper sound Closely associated 
with both forms of aphasia is the loss of the power of 
expressing ideas by written signs. To this condition the 
teim agraphia (a, ypdcf>eiv) has been applied. Most fre- 
quently this power is completely lost, the effort of puttmg 
pen to paper being only followed by a confused scribbling , 
occasionally a strong effort is made to write , for mstance, 
the patient makes a feeble endeavour to make Ins signature, 
which results in the production of a badly-formed initial 
letter, the subsequent ones being either quite unformed, 
or represented by a confusion of wrong signs In the 
most slightly-marked cases of agraphia, i.e,, those m which 
the patient is able to produce actual graphic signs, the 
general character of the handwriting is completely changed 
from that which had existed during health. 

Aphasia, whether amnesic or ataxic, may, but seldom 
does exist disassociated from absolute insanity. 

Great interest has centred around the question of the 
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pathology of aphasia, as many observations have been 
adduced which appeal to connect with this condition lesion 
of a specific portion of the brain, and from this it has 
been sought to deduce the absolute localisation of the 
function of speech m the hemispherical ganglia The 
laige proportion of cases of ataxic aphasia occur in 
association with right-sided hemiplegia, although others aio 
on record in winch it has appeared m connection with left- 
sided hemiplegia in left handed persons. Bouillaid, Andral, 
and Dax placed on record a series of cases which bore upon 
the association of disease of the frontal lobes of the bi ain , 
with loss of the faculty of articulate speech. In 18G1 
Broca of Pans enunciated the theory, founded on the 
clinical and pathological observation of two carefully 
leported cases, that the portion of the cerebrum which is 
necessanly diseased m aphasia is the poster tor third of the 
thud 07 inferior left frontal convolution A large number 
of cases have since been published which appear to support 
this theory , but an almost equally large number have been 
recorded m which disease of this portion of the above- 
named convolution has been found without mateiial impair- 
ment of speech, in which it has been found intact in cases 
of aphasia, or m which disease of other convolutions has 
been accompanied by similar symptoms Broca’s positive 
localisation of the function of speech has been disproved by 
several well-authenticated cases , it is, nevertheless, held by 
many prominent pathologists, that, although his deduction 
is not absolutely correct, it is m the main true, as lesion of 
the portion of the brain indicated by Broca may affect 
neighbouring convolutions of the frontal lobes, m which 
their observations lead them to believe the function of 
speech is localised, although its seat cannot be exactly 
indicated. Another, section of pathologists hold that the 
nutrition of the whole encephalon is effected by lesion of 
tins particular convolution, the locality of which, by its 
anatomical relations to the middle cerebral artery, is 
peculiarly liable to embolus and apoplexy, and that as a 
consequence, the faculty of speech is affected in common 
with other cerebral functions , and they further argue, that, 
as destruction of other portions of the cerebrum has been 
known to be accompanied by similar symptoms affecting 
speech (the left inferior frontal convolution being intact), 
it is in no wise proved that localisation of function can bo 
fairly deduced from the occasional association of lesion of 
this convolution with aphasia. 

(See Dr Bateman, On Aphasia; papers by Drs Tuke 
and J. Fraser in the Journal of Mental Science, 1870, 
Dr Ferner “ On the Localisation of Bram Function,” West 
Riding Reports; and for bibliography, Dictionnaire JEn- 
cyclopedique des Sciences Medicates ) (j. B. t ) 

APHORISM (d^opicr/ids, from a<j!>opt£a>, to define) is a 
terse and definite statement of a principle or important 
doctrine in science or philosophy. The word has been 
used as the title of some well-known wrnrks — as the 
Aphonsms of Hippocrates, the Aphorisms of the School 
of Salerno, and the Aphorisms of Boerhaave, which repre- 
sent respectively the medical doctrines of the 5th centuiy 
b.c , and the 12th and 17th centuries of the Christian 
eia. One of the best specimens of a philosophical treatise 
wholly written in aphorisms is the Novum Organum of 
Lord Bacon. 

APHRODITE [Venus] From the accepted meaning 
of the name Aphrodite, “ born in the foam of the sea,” 
(dope's), together with Hesiod’s (Theog , 187-206) ac- 
count of her appearing first m the waters round Cythera, 
and finally landing on Cyprus; and from the further 
explanation of her principal title Urania, to the effect that 
she derived her being fi om the maimed Uranos, this goddess 
might appear to have been of pure Greek origin, as indeed 
would also be gathered from the fact of Homer placing her 
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among the Olympians, and calling her a daughter of Zeus 
and Dione. But her connection with. Cyprus, which even 
Homer admits, calling her Kypris {Iliad, v. 330, 422, 
760), and in the Odyssey (viii 362), speaking of her visit 
to Cyprus, where were a temple and an altar for her, has 
provoked an inquiry as to how far her worship may have 
been based on that of Astarte, the patron goddess of the 
Phoenician settlers in that island, the more so since the 
worship of Aphrodite Urania flourished mainly in the track 
of the Phoenician factories in the islands and in Greece 
proper. The obvious facts are — first, that Aphrodite was 
not associated with any of the legendary families of the 
mainland of Greece, her mortal favourites — Adonis, Pyg- 
malion, Anchises, dEneas, Paris— being all non-Hellenic, 
and more or less Asiatic in origin ; secondly, that her wor- 
ship in Cyprus, as Herodotus was told (i. 105), had been 
transplanted from Ascalon, where was the oldest temple 
of a goddess whom the Greeks translated into Aphrodite 
Urania, and identified with the Alitta of the Arabians, the 
Mylitta of the Assyrians, and the Astarte of the Phoenicians ; 
thirdly, that this Astarte or Mylitta was a goddess of the 
heavens (Urania), or better, of the heavenly bodies, and, 
though the details are unknown, doubtless personified the 
harmony of their movements while controlling their sup- 
posed influence on human affairs, not least their influence 
on the sea, in which respect her worship would commend 
itself to a seafaring and trading people like the Phoenicians. 
As the universal goddess of love, her province embraced 
every phase of nature. While this, which was the basis of 
the character of Astarte, was the basis also of the character 
of Aphrodite ; and while, through commercial ascendency, 
the alphabet of the Phoenicians, and their system of numbers, 
weights, and measures were adopted by the Greeks, there 
is nothing in the way of assuming that the idea of their 
goddess Aphrodite was borrowed under similar circum- 
stances. If the 15 th century b.c. be correctly assigned as 
the period of the Phoenician settlements in Greece, there 
would be interval enough before the time of Homer to 
admit of the new goddess becoming Hellenised and obtain- 
ing a place in Olympus ; and this would be brought about 
with the greater facility if, as is supposed, the Oriental 
goddess really supplanted a cruder form of a goddess of 
love previously existing in the Greek system. How widely 
the scope of love was interpreted in the last days of Greece, 
may be seen, on the one hand, from the manner in which 
the unseemly account of the birth of Aphrodite in Hesiod 
was elevated into a scene at which all the higher deities 
were present, as rendered by Phidias on the base of the 
statue of Zeus at Olympia; and, on the other hand, from 
the fact that the philosophers, particularly the earlier 
thinkers in natural philosophy, conceived heaven, earth, 
and sea as bound into an harmonious whole by the power 
of love. A very different interpretation was put upon it in 
later times when sensual indulgence was the master feeling, 
and Aphrodite became the patroness of hetaerge. For 
these two different characters she bore the titles of Urania 
and landemus. Under the former title she was not only 
a goddess of the heavens, in respect of the fertility which 
they produce on earth, but was also a goddess of victor)’, 
either herself armed or occupied with the arms of Arcs 
(Mars). Her power extended to the sea, but only to soothe 
it, and hence she was worshipped in seaports with the 
epithet of eraAoia. "Where her influence, however, was 
mostly felt was in the gardens among the flowers in spring- 
time. It was then that her principal festivals occurred, 
and in such places and at such a time the full charm of 
her character as goddess of love was appreciated. The 
Graces ( Charites ) and the Seasons ( Ilorce ) worked her 
garments with flowers, from which a scent came as in 
nature. The sweetness of her smile, her persuasive voice, 


and her entire beauty were then irresistible. From being 
the goddess of beauty and love throughout nature, she 
became goddess of love in the hearts of gods and men ; 
either inspiring a passion for herself, as in the case of 
Pygmalion and Anchises, or herself inflamed with love, as 
for Adonis and Cinyras, the reputed founder of her worship 
in Cyprus ; or again inspiring a passion between two other 
persons, as between Paris and Helena, and between Phaon 
and the women of Lesbos. When the subjects were women, 
her power was frequently carried to a desperate issue, as 
in the cases of Medea, Pasipha'd, Phaedra, and many others. 
But she gave also the pleasures of love, and while this led 
to the degradation of her character finally, it was differently 
viewed in earlier times, in which she was in this matter 
simply the goddess of domestic life and of the relations 
between families, being in some places associated with 
Eileithyia, the goddess of childbirth, or elsewhere regarded, 
like Artemis, as a guardian of children and young maidens. 
It seems, indeed, as if it had been for the protection of 
family love that she was made to assume after Solon’s time 
the protection of the institutions for hetserae. Among 
the other deities her power and also — after the rivalry of 
Hera (Juno) and Athene (Minerva) had been set aside by 
the judgment of Paris — her surpassing beauty were aoknow- 
ledged. Eros (Cupid), the male personification of love, who 
at one time is called her son, at another 
is present at her birth, is the chief 
of her companions, the others being 
Himeros, Pothos, Anteros, Peitho, the 
Graces, and the Seasons. She was 
the wife of Hephaestos (Yulcan), and if 
in that capacity she was unfaithful with 
Ares, as in the ludicrous incident when 
the two were caught in the cunning net 
made by her husband, there yet ap- 
pears some ground for the invention . . ^ ... . _ 
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of this myth, in the tact OI her being cavnellan Intaglio In Br.t. 
associated in worship with Ares at Mu8 ‘ C^uiarged). 
Thebes. Her connection with Ares may have originated 
in the character of Areia, which she derived from the 
Oriental goddess, her prototype. As an armed goddess 
she appeared at Cythera and in other of the earliest seats 
of her worship. It was only as Chans, the personifica- 
tion of grace and refined skill, that she could have been 
the wife of Hephacstos, and this is the name which in 
that capacity she bears in the Iliad. In the Trojan war 
she was opposed to the Greeks, and protected /Eneas, 
Hector, and Paris. The chief seats of her worship were 
Cyprus, Cythera, Cnidus, Corinth, Thebes, Sicily, and 
Athens. Her usual symbols were the tortoise, dove, swan, 
hare, dolphin, and goat. In Paphos, where was the oldest 
form of her religion, she was worshipped under the image 
of a ball or pyramid surrounded by burning torches. In 
the best days of art every charm of beauty was exhausted 
for her statues, culminating in the Aphrodite at Cnidus by 
Praxiteles. Of existing statues, the Venus of Milo and the 
Venus of Capua are the best examples. With regard to 
the native Roman goddess Venus, as distinguished from 
the Venus who through contact with the Greeks was after- 
wards identified with Aphrodite, it is known that her 
worship did not exist in the time of the kings, and that it 
was introduced into Rome from Lavinium, Ardea, and 
Gabii, where she was connected with /Eneas and Ida 
advent into Italy. But for the rest, whether she was the 
goddess called Venilia, or a native goddess of gardens, is 
uncertain. Doubtless her functions were in important 
instances exchangeable with those of Aphrodite ; and this 
being so. it was an obvious gain to incorporate with their 
own goddess an other whose relations with Marsand Anohina*, 
the founders of the Roman race, were express and distinct. 
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iii her sway over the productivity of the fields Venus was 
associated with Pnapus , in the spimg time with its flowers 
she was sacrificed to by young maidens , m war she was 
Victnx ; in peace, Concordia and Concihatux , on the sea 
she was Marina, as Libentma(Lubentma) she was goddess of 
desires, as Libitma, goddess of death, and as Genetnx,the 
founder of families, especially of the Julian family The de- 
rivation of her name given by Cicero ( De Nat Dear., n 27, 
ill. 24) is Venus quod ad omnes veniat. (a. s M ) 

APICIUS There were thiee Romans of this name, all 
celebrated as epicures. The second, M Gabius Apicius, 
who lived under Tiberius, is the most famous. He in- 
vented various cakes and sauces which bore his name, and 
rival schools of cookery claimed their descent from bun. 
A treatise, De Be Culinai ia, sive de Obsonus, &c , bearing 
the assumed name of Cmlius Apicius, was compiled at a 
later period 

API ON, a Gieek grammanan and commentator upon 
Homer, son of Posidonius, was born at Oasis m Libya, 
but called himself a native of Alexandna, where he studied 
He taught lhetonc at Rome about 30 a d. With extensive 
knowledge and gieat oratorical power he combined an 
unbounded vanity, as the epithet cymbalum mundi applied 
to him by Tiberius seems to imply Mere fiagments of 
his works remain , the stories of Androclus and the lion 
and of the dolphin at Puteoli — the largest of these fiag- 
ments — are preserved m Gellius. Apion headed the em- 
bassy sent by the Alexandrians to Caligula complaining 
against the Jews, 38 a d. Josephus refutes his misrepre- 
sentations of the Jews m the second of his two books 
“ Against Apion ” 

APIS, a sacred bull worshipped at Memphis from the 
earliest period, having probably been mtioduced into the 
religious system as early as the 2d dynasty by the king 
lvaiechos, who instituted the worship of Apis and the bull 
Mnevis. His name in hieroglyphs was Hapi, and meant 
“the hidden,” as he had to be discovered amidst the cattle, 
which was done by certain diacritical marks According 
to the hieroglyphic inscriptions which accompany his form, 
he was the second birth or living incarnation of the god 
Ptah, the Egyptian Hephsestos or Vulcan. Apis is first 
mentioned and appears m the monuments of the 4th 
dynasty. The two bulls Apis and Mnevis are considered 
to have respectively represented the moon and sun, and 
seem both to have been buiied at Memphis. He was 
supposed to have been bom of a virgin cow, rendered 
pregnant by a moonbeam or a flash of lightning. The 
mother of Apis, according to Strabo, had a part of the 
temple of the Apis reserved for her use , and the hieio- 
glyphic inscriptions record a prophet or priest attached to 
her service On the monuments she shaies the honouis of 
the bull, and is represented under the attributes of Athor 
as a goddess with a cow’s head. This cow had her especial 
name, these animals having each a separate appellation. 
According to the Greek wnters Apis was the image of Osins, 
and worshipped because Osins was supposed to have passed 
into a bull, and to have been soon after manifested by a 
succession of these animals The hieroglyphic inscriptions 
identify the Apis with Osins, adorned with horns or the head 
of a bull, and unite the two names as Hapi-Osor, or Apis 
Osins. According to this view the Apis was the incarna- 
tion of Osms manifested in the shape of a bull But 
besides this title, the monuments style Apis the son of 
Ptah, who was supposed to be his father by the sacred cow, 
or the second life of Ptah. Other monuments, indeed, 
declare him to have had no father, and to have been 
Onnophns or Osiris, but this conflict of ideas must have 
arisen from his material and spiritual nature, uniting the 
soul of Osins or Ptah mystically with the sacred animal. 
Besides the mother of the Apis, a cow was annually 
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exhibited to him decorated with the same insignia — that 
is, a disk between the horns and a housing on the back, to 
judge from the insignia found on the biouze figures of the 
Apis — and then slaughtered the same day, for no issue of 
the divine animal was permitted to exist According to 
other authorities several cows were kept m the Apeum 
On the announcement of the bath of an Apis, the sacred 
senbes and priests proceeded to veufy the characteis of 
the calf. The marks of the Apis were a black coloured 
hide, with a white tnangulai spot on the foiehead, the hair 
arranged in the shape of an eagle on the back, and a kn ot 
under the tongue m shape of a scaiabaeus, the sacred insect 
and emblem of Ptah, a white spot resembling a lunar 
crescent at his i lght side These marks have been supposed 
to be for the most pait ceitam airangements of the hairs 
of the hide as seen m some animals. A house was built 
to the calf Apis facing the east, m which for four months 
he was nourished with milk When he had grown up he 
was conducted, at the tune of the new moon, to a ship by 
the sacied senbes and prophets, and conducted to the 
Apeum at Memphis, where there were courts, places for 
him to walk m, and a drinking fountain Accoiding to 
Diodorus, he was first led to Ndopolis, and kept there 40 
days, then skipped m a boat with a gilded cabin to 
Memphis, and he was there allow ed to be seen for 40 days 
only by women, who exposed themselves to him. Like all 
the sacied animals his actions weie oracular, and he had 
two chambers, his passage into one of which was deemed 
foitunate, and into the other unlucky. Thus the licking 
the garments of a visitor was supposed to prognosticate a 
tranquil but shoit life, and his refusal of the food offered 
to him by the hand of Geimanicus, the approaching death 
of that hero. The actions of the cluldien who played aiound 
his shnne or accompanied his processions were also con- 
sidered oiacular The day of his birth was kept as an 
annual festival His life was not allowed to exceed 25 
years, and should it have attained that maximum reckoned 
from the date of his enthronisation, the Apis was killed 
and thrown into a well, m which the priests asserted he 
had precipitated himself. This well was known to no one, 
and no one was allowed to reveal the place of burial. If 
the Apis died befoie the 25 years he received a splendid 
burial at Memphis in the Serapeum, for after death he was 
called the Osor-hapi, or Sciapis This funeral was expen- 
sive; his body was placed m a baige, and accompanied by 
a piocession of a Bacchanalian cliaiacter, passing through 
the brazen doors of Memphis. As universal joy pi evaded 
at his discoveiy, so Ins death threw 7 all Egypt into a gene- 
lal mourning, and every one shaved off Ins beard This 
mourning continued till the discoveiy of another Apis 
His birthday was celebiated by an annual feast, the 
natales Apidis, of seven days’ duration, duiing which it w T as 
supposed the crocoddes were innocuous, and a silver cup 
was thrown on the occasion into a certain part of the Nile, 
which was considered a flux of Apis This festival coincided 
with the rise of the Nile On the mummy coffins an Apis 
is often seen on the foot-board of those of the 7th and 6th 
centuries u a , bearing on the back the mummy of the 
deceased to the sepulchre. The discovery by M. Mauette 
of the Serapeum at Memphis described by Strabo has 
thrown great light on the w'oiship and liistoiy of the Apis, 
the mode of burial, and the sequence of the bulls. (See 
Serapeum.) The oldest Apis mentioned was one of the 
reign of Amenophis III., and he was followed m the 18th 
dynasty ,by bulls which had died m the reigns of Tutank- 
hamen and Hoi us There v r as a succession under the 19th 
dynasty, commencing with Seti oi Sethos I , besides three 
which died m the 1 6th, 26th, and 30th years of Rameses II., 
and three others, the dates of whose deaths are unknown, 
Under the 20th dynasty there was an Apis which died m the 
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26th year of Raineses III , one in the reign of Raineses IX , 
otheis of the date of Rameses XI and XIV., and four others 
whose dates aie not determined, besides three moie which 
died undei the 21st dynasty Of bulls deceased in the 22d 
dynasty, there is one of the 23d year of Osoikon II., another 
of the 14th yeai of Takellothis I , and a third of the 28th 
year of Sheshank or Slnshak III. It is not till the reign 
of this monaich that the dates connected with the Apis 
become of chi onological importance On the sepulchral 
tablet of the Apis which was bom in the reign of Shishak 
III , is found the foimula of the date of the bntli and man-’ 
guration of the bull. It was born on the 20th of the month 
Payni, m the 28tli year of the king’s reign, and en- 
throned on the 1st of Paophi of the same year, having 
died m the 2d year of the lung Pamai, and been buried 
on the 1st of tbe month Mechir of the same year 
It had attained the age of 23 yeais. Three other bulls 
died in the 4th, 1 1th, and 37th yeais of Shishak IV 
Important statements like these show the internals of time 
which elapsed between the regnal years of different kings, 
and check the chionology of the 22d and subsequent 
dynasties, hut owing to unfortunate lacunae the chionology 
of Egypt is conjectural, and not positive till the reign of 
Tirhakah. The dates of the other Apis are, one which died 
on the 5th of the month Thoth,m the Gthyear of Bekemenf, 
or Bocchoris, another of the 2d year of Shabak oi Sabaco, 
and that buried on the 23d Pharmouthi of the 24th year of 
Tirhakah, 730 b.c. The dates of the other bulls pnor to 
the conquest of Egypt by Alexander the Great, 332 B c 
are — one horn in the 26th year o£ Tirhakah, enthroned on 
the 9th Pharmouthi, the same year deceased, m the 20th 
year of Psammetichus I , and buried on the 25th Paophi, of 
the 23d year of Psammetichus ; another deceased m the 52d 
year of the same king , a thud born m the 53d year of Psam- 
metichus I, enthroned on the 12th of Athor of the 54th 
year, deceased on the 6th of Paophi, and buried on the 
10th Choiak of the 16th year of Hecho, having lived 
16 years 7 months and 17 days; another born on 7th 
Paophi of the 16th year of Necho, enthroned 9th Epiphi 
of the 1st year of Psammetichus I, died on the 12th 
Pharmouthi of the 12th year of Apiies, and buuedthe 21st 
Payni of the same year, aged 17 years 6 months and 5 
days; another bom in the 5th year of Amasis, inaugu- 
rated on the 18th Payni of the same year, died on the 6th 
Phamenoth, was buried on the 15th Pashons of the 23d 
year of the same king, aged lg years and 6 months 
The Apis which died after this, and of which a sarco- 
phagus was found dated m the 4th year of Oambyses, 
is the one supposed to have been killed by Oambyses on 
his leturn fiom ^Ethiopia Another born m the month 
Pharmouthi of the 5 th year of Oambyses, died in the 4th 
year of Darius, and was buiied on the 2d Pashons of the 
5th year of Danus, and had lived upwards of 7 years. It 
is the Apis of Darius, alluded to by Polyasnus, for the suc- 
cessor of which Danus offeied 100 talents as a leward to 
the fortunate chscoveier. Another Peisian king Oclius is 
said to have killed and eaten an Apis, 338 b c The 
death of an Apis soon after the death of Alexander the 
Great, 323 b o , is also recorded The sepulchral tablets 
In the demotic characteis, according to M Brugsch, recoid 
the bath of an Apis in the month of Phamenoth, m the 
20th year of Ptolemy Euergetes I., 231 b c., which died 
in the 51 st year, 179 b o ; and another oldei, probably of 
Ptolemy Philadelpkus II, 253 bo , another of the 14th 
year of Ptolemy Epiphanes IV,, 211 bo ; another 
in the 20th year of Ptolemy IV , 185 b.c. ; another in 
the 17th year of Ptolemy Philometor VII., 164 bo, and 
another born in the 53d year (118-117 b c) of Ptolemy 
Euergetes II , died 15 years old, 103 b.o., m the reign of 
Ptolemy XL In the Roman times the discovery of an 
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Apis m the reign of Hadrian, 121 A d , caused a tumult 
at Alexandria, and the last known Apis is that brought 
to the Emperor Julian II , 362-363 a d , after which the 
Apis disappears fiom Egypt altogether The Apis was 
embalmed at gieat cost, but the opeiation consisted m pie- 
panng with bitumen the skull and a few of the pnncipal 
bones of the hull made up into an appropnate shape The 
second genius of the Karnetei, orEgyptiau Hades, was also 
called Hapi or Apis, hut he was quite distinct from the 
bull god and the son of Osiris His type was that of a 
human mummy with the head of a Cynocephalus ape 
Bronze native figures of the Apis are not uncommon, and 
those of stone are occasionally found, but porcelain ones 
are extremely raie. 

Lepsius, “ U eber den Apiskreis,” Zeitsch d. MoigenL 
Gesellsch vn. Bd 1853, Biugsch, Ibid , Marietta, Le Sera- 
phim de Memphis, 1857, Jablonski, Pantheon, n (s 3 ) 

APOCALYPSE, a designation under which the last 
book of the Hew Testament is fiequently refen ed to It 
is the title the book has 111 the Greek, ’A tokoXv^ls, which 
in the English veision is rendered “Revelation” See 
Revelation of St John The name is applied geneially 
to predictions relating to the giowth and tnumphs of the 
Messiah’s kingdom, especially as revealed m visions 01 ex- 
piessed by means of symbols. The more impoitant extra- 
biblical writings of this kind aie noticed m the article 
which immediately follows 

APOCALYPTIC LITERATURE. This bianch of 
latei Jewish hteiatuie took its rise after the older prophecy 
had ceased, when Israel suffered soiely fiom Synan and 
Roman oppression Its object was to encoiuage and com- 
foit the people by holding forth the speedy lestoiation of 
the Davidic kingdom of Meemah. Attaching itself to the 
national hope, it proclaimed the nnpendmg of a glorious 
futuie, m which Israel, freed from her enemies, should 
enjoy a peaceful and prosperous life under her long wished 
for Deliverei The old prophets became tlio vehicle of 
these utteiances Revelations sketching the histoi y of Isi acl 
and of heathenism are put into their mouth3 Tbe 
prophecies take the foim of symbolical images and mar- 
vellous visions. As the old lemamed unfulfilled 111 the 
piogiess of events, and doubts aiose about their truth- 
fulness, it was necessaiy to give them a new turn and a 
nioie concct mtei pi etation Woiking 111 tins fashion upon 
the basis of well-known wntings, imitating then stjlc, and 
aitificially repioducmg their substance, the authois natm- 
ally adopted the anonymous The difficulty w as increased 
by their having to paint as futuie, events actually near, 
and to fit the manifestation of a peisonal Messiah into 
the histoiy of the times. Hence apocalyptists employed 
obseme symbols and mystenous pictures, veiling the mean- 
ing that it might not be 1 eachly seen The ai lificul inututn c 
character of their productions caused certain peculiarities ; 
and the mam object was attained by fastening the spint 
of then contempoiaiies on the immediate fulfilment of their 
highest aspirations. From the intentionally dark imagery 
enfolding the ideas, it is difficult to discover the exact 
times of then appeal ance and the historical interpretation. 

The eailiest of such apocalypses is the canonical book of 
Daniel, m which an old seer 111 the Chaldean captivity is 
employed to poitiay the oppiessioiis of the Jews under 
Autiochus Epiphanes. This was the model foi all later 
ones. The literature in question was not confined to i lie 
Jews Christians not only used the productions in which 
the Messiah was described after the Jewish fashion, but 
composed similar ones themselves, — Jewish Christians in 
particular. Here the Apocalypse of J ohn m the noblest 
example, and deserves the honour oi naming the entire 
range of literature. 

The most obvious division of apocalyptic works is that 
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founded upon authorship, Jewish or Christian. This, how- 
ever, cannot be earned out with exactness because of later 
interpolations, proceeding from Chnstians who used the 
Jewish prophecies with the object of making them more 
suitable But it is not easy to trace the extent of sub- 
sequent elaborations , and we have only to rely on probable 
conjecture. 

I Jewish Apocalyptic 

1. Enoch — Under the name of this antediluvian patn- 
arch a book exists which is quoted m the epistle of Jude 
After it had disappeared, except the fragments preserved 
by ecclesiastical writers, it was found in Ethiopia among 
the Abyssimans, and published by Laurence m 1821 , 
subsequently by Dillmann m 1851, to which the latter 
scholar added a Geiman translation m 1853 The book 
has been divided into five parts, exclusive of an intro- 
duction and a conclusion The fiist contains an account of 
the fall of the angels, and their intercourse with the 
daughters of men producing a race of giants, with the 
consequences of such apostacy ; followed by a description 
of Enoch’s tiavels through heaven and eaith under the 
guidance of holy angels, who explain to him the mysteries of 
the visible and invisible world (chapteis vi -xxxvi ) The 
“ second vision of wisdom ” is occupied with a description 
of the mystenes belonging to the heavenly kingdom, the 
angel-world, the Messiah, the growth and completion of His 
kingdom, the blessedness of the elect, and the condemnation 
of the unbelieving (xxxvn.-lxxi ) The third part is astro- 
nomical and physical, including an account of the movements 
of the stars, the sun, and the moon, of the four winds, and 
various earthly objects (lxxu -lxxxn ) The fourth pait 
desenbes two dream visions shadowing forth the history of 
man, from his origin to the completion of the Messianic king- 
dom (lxxxm. — xci. ) The fifth contains a series of admoni- 
tory discourses addressed by Enoch to his own family m the 
first place, and then to all inhabitants of the earth (xcu.-cv ) 
Several appendices are subjoined containing a narrative of 
the wonders which happened at Noah’s birth, and a writing 
of Enoch’s about the futuie letnbution of the just and 
unjust (cvi -cvui ) 

The work contains much cunous matter about the secrets 
and powers both of the visible and invisible world Besides 
its historical views which relate mainly to the past, present, 
and futuie of the Jewish people, as also to heathen kings 
and potentates, much of the legendary and hagadic is 
interspersed. Darnel’s seventy weeks, reaching down to the 
Messianic age, are changed into seventy periods of heathen 
rulers The writer has withal a religious spirit He is a 
stuct moralist, warning and threatening His imagination 
is vivid, but incapable of sublimity. The sweep of his 
prophetic vision is extensive. He has poetic force and 
vigour. The woik is an interesting product of pre-Christian 
Judaism, multifarious, artificial, rabbimsmg 

The document consists not only of the prophecy of Enoch, 
out of extracts from a Noak-propkecy interspersed. The 
latter are found in places often unsuitable, consisting of 
chapteis kv. 7-lv. 2, lx , Ixv.-lxix. 25; perhaps also of xx. 
and Ixx. In cvi , evil the same hand may be partly traced. 
Setting aside these insertions, the book of Enoch itself 
seems to be composed of three documents, the oldest of 
which is chapters xxxvu.-lxxi The other two are not easily 
collected, but the chapters xci 3-cv have the clearest claim 
to belong to the second, and xxxui -xxxvi , lxxxv -xc to 
the third The rest is all uncertain. The first was written 
about 144 b o. as Ewald 1 acutely remaiks; the other two fall 
some years later, i e , within the reign of John Hyrcanns 
(136-106 bo) The Noah-document is posterior, belonging 

1 Abhandlung ueber des ZSthiopischen B^chca Jlendkh JEntstehung 
Smn und Zusammenhang, p. 73. 
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perhaps to the first century , and all weie subsequently put 
together, forming the present heterogeneous composition 
Hilgenfeld contends that chapters xxxvn -Ixxi. proceed from 
a Christian Gnostic, 2 but his arguments are insufficient. 
Still moie improbable is the hypothesis of Yolkmar, that the 
entire Apocalypse was written 132 a D 3 We believe, how- 
ever, m opposition to Dillmann, that they have been interpo- 
lated by a J ewish Chustian, since the clinstology is higher 
than what Judaism produced, while the eschatology and 
angelology are developed m a manner which savours 
of Christianity Thus, m the 51st and 62d chapters the 
Messiah is described as sitting on the throne of His glory 
and taking pait in the judgment, while He is also called the 
Son of woman, the Son of man To make Messiah the 
j'udge of mankind, either as the delegate of the Lather, or 
together with Him, is not a Jewish, but a Christian idea. 
This diffeis fiom the repiesentation in the 90th chapter, 
where he is symbolised by a white bull with great horns, 
whom all the beasts of the field and all the buds of heaven 
feared and entieated at all times. All races are to be 
changed into white bulls , the fiist among them became a 
gieat animal , and the Lord of the sheep rejoiced over them 
and all the bulls Here Messiah is simply the chief of 
God’s people, elevated above the rest, but still of the same 
nature with them, having no shaie m the judgment, or m 
founding the new church of God. He comes into the 
description by way of appendix, as it were, as though the 
author could not well omit all notice of Him His part is 
entirely subordinate In the 105th chapter, which, with 
the next three, show traces of Chustian influence, the 
Messiah is called Son of God, — an appellation which seems 
to cany the idea of His person beyond Judaism, especially 
m connection with that m the 6 2d chapter, Son of woman , 
for the two come veiy near the idea of an incarnation. 
The whole woik presents no trace of Rome as a power 
dangeious to Isiael, so that the latest parts cannot be 
brought down far into the 1st century. The book had a 
very limited cu culation among the author’s countrymen. 
They do not quote it. It proceeded from a private 
individual, who may have belonged to a small circle or sect 
such as the Essenes But Jude cites it. It has been 
translated into English by Laurence, into German, but 
chiefly from Laurence’s English, by Hoffmann , and much 
more correctly by Dillmann m 1853. The translation of 
the last mentioned scholar has superseded those of his 
predecessors. See also Ewald’s Abhandlung,u.s.w ; Lucke’s 
Vermch einer vollstandigen Einleitung in die Ofenbarung 
des Johannes, u.sw, zweyte Auflage, § 11, Koesthn, 
“Ueber dieEntstekung des Buches Henoch” m the Tubingen 
Journal of Baur and Zeller for 1856 , Hilgenf eld’s Die 
Judische Apokalyptik , Davidson m Kitto’s Cyclopaedia, 
article “Enoch;” Hilgenfeld’s Zeitschrift far wiss. Theologie , 
1860, 1861, 1862 

2 Another apocalyptic production is the so-called Fourth 
Book of Esdras, or The Brophecy of Ezra, originally written 
m Greek, but known now only m versions, — Latm,Etkiopie, 
Syriac, Arabic, and Armenian. The whole consists of a 
series of visions, which Ezra, who is put unchionologically 
into the 30th year of the Babylonian captivity, is supposed 
to have had. The questions that troubled the seer arose out 
of the state in which tlie Jews were at the time. They 
were deeply oppressed and afflicted. The heathen had 
trodden them down to the ground. Why had the promises 
of God to His own people been unfulfilled ? Was not 
Israel still the chosen race, though often sinning 1 Were 
they not better than the heathen? The Romans had 

a Die Judische Apokalyptik, p 148, &c. 

3 “ Beitrago zur Eildaiung des B Henoch nach dexn iEthiop Text," 
m the Zeitschrift d&r deuischen morgenlandischen Gesellsck-aft, 1860 
p. 87, Ac., and Hilgenfeld’ s Zeitschrift, 1861, 1862. 
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destroyed Jerusalem, and the Jews were scattered to the 
four winds , so that the writer was deeply perplexed by 
the establishment of a heathen power over the Jews, 
involving an indefinite delay of the Messianic kingdom, or 
an apparent hopelessness as to its inauguration. Heathen- 
ism triumphed over Judaism, rending it to pieces. What 
had become of the divine faithfulness 1 The first vision 
('ch iv -v 20) contains an angelic answer to the questions 
which the seer had painfully pondered, as in the 3d chapter 
After being reminded of his inability to comprehend God’s 
ways, the signs of the end are given The second vision 
(v 21-vi 34) is similar. The third vision (vi 35-ix 25) 
and the fourth (ix. 27-x. 59) refer to the Messianic future. 
The fifth, relating to an eagle coming up out of the sea 
(x. 60-xn 5D), describes the Roman empire, its destination 
and period of duration ; the sixth (ch xin ), the setting 
up of Messiah’s kingdom, and the seventh (ch xiv ), an 
account of Ezra’s re-writing the holy books It is very 
difficult to discover the date of this singular book, and the 
question is not yet satisfactorily settled, though many 
critics have investigated it. One thing is pretty clear, 
that the destruction of Jerusalem had taken place, and that 
Christianity had passed its incipient stage, exercising some 
influence even upon Judaism Original sin, a dying Mes- 
siah, a general resurrection, <Jrc , point to a Christian origin; 
so that the passages in which these features appear, and 
others too, were probably interpolated Hilgenfeld even 
thinks that vi 18-vu. 45 were interpolated by a Christian 
at the commencement of the 3d century, 1 but his arguments 
are not cogent, as Langen has shown. As the data for 
determining the time lie chiefly in the interpretation of the 
eagle’s wings and heads, the diversity of opinion is increased. 
Perhaps the 30th year after the rum of the city (in. 1) 
points to the like time after the Roman conquest of J erusa- 
lem. The six wings of the eagle on the right side are the 
six Julian empeiors , the six on the left, are Galba, Otho, 
Vitellius, Vmdex, Nymphidius, Piso , and the three heads, 
the Flavian emperors Either Titus’s or Domitian’s reign 
should be fixed upon ; probably the latter, about 96 a d 
Hilgenfeld assigns 30 b a ; Volkmar seems nearer the truth 
who gives it to 97 a d , 2 though some of his ingenious 
interpretations are far fetched. It is impossible to tell 
whether the author lived at Rome or in Egypt The few 
internal evidences bearing on the point favour the latter 

The poetic excellence of this production is much greater 
than that of Enoch It is, indeed, below the Apocalypse of 
Hamel; but its merit is considerable. In modern times 
Messrs Frere and Irving gave it a place beside Daniel and 
St John, — strangely combining the prophecies of the three 
into one, as though all were formed upon the same plan, 
and referred to the same events. Chapters i , u , and xv., 
xvi , which need not be separated, seem to have been 
written by Egyptian Christians, the first two chapters 
about 201 a.d , the last two about 263 a d , according to 
Gutschmid 3 Like the Fourth Book of Esdras, these were 
also written in Gxeek, but exist only m a Latin transla- 
tion. 

The literature and numerous opinions about the date may 
be seen m the Prolegomena to Hilgenf eld’s Memos Judoeo - 
rum, the same work contains the different texts of it 
The Latin text alone is presented by Fritzs che m his Libn 
Apocryphi Veteris Testamenti Gusce, 1871, and by 
Volkmar in his Handbuch der Einleitung in die Apocry- 
pken, 2 Abtheil., 1863. It is m the English Apocrypha, 
translated, no doubt, from the Vulgate Luther left it 
out of his version, and De Wette followed him. The chief 

1 Messias Judceorum, p 49, &c 

2 Dos merle Buck Esia und apolalyptische Geheimmsse ueberhaupt, 
1358, 

3 MixUchnft fur vnssenschaft, Thcologie, 1830. I 


writers on the book in recent times are Volkmar and 
Hilgenfeld , but tbe list since Winston and Sender is very 
copious 

3 The Booh of the Jubilees , or the Little Genesis, r; heir ip 
ylvems, pa? va Genesis— This work is apocalyptic only m 
part, though called the Apocalypse of Moses m the 
notices of it by George Syncellus and George Cedrenus. 
In the form of a revelation made to Moses during his stay 
on Mount Sinai, it professes to be intended for future 
races, and to contain prophetic admonitions relating to 
coming times It is predominantly historical and chrono- 
logical beginning with the old histories of the creation. 
From the commencement of the world till the entrance 
into Canaan is divided into 50 jubilee years ; and every 
event is arranged according to jubilees, years of weeks, and 
years Later Jewish ideas are transferred to earlier times, 
especially to the patriarchal , and difficult questions con- 
nected with the ancient worship are solved. Traditional 
views and hagadic materials appear \\ ith J ewish ritual and 
exclusiveness The author was an energetic Palestinian 
Jew, conversant with the history of his people, and conser- 
vative, who meant to confirm them in attachment to the 
faith, by narrating their past fortunes over again, and 
keeping them alive to their principles. Amid the multi- 
farious contents it is not easy to trace the precise ongin 
of the hook, though it is easy to see that the author was 
a patriotic Jew, w hose object was to keep his countrymen 
firm in their religion at a time when it was in great peril 
both from without and within It has been assigned to 
an Alexandrian, an Essene, and a Samaritan source, none 
of which opinions can be maintained The water has 
respect to different sects and parties m J udaism, to the 
various tendencies existing within the old religion when 
he wrote , and he endeavours to mediate between them by 
making concessions m this direction and that, — to conciliate 
and blend them together, that they may be more united 
against anti-Jewish influences Hence Samaritan, Essene, 
Sadducean, and Pharisean peculiarities are found m the 
work. There is little doubt that he w r as an orthodox Jew, 
who had m view the consolidation of Judaism against 
heathenism and Christianity — the uniting of all sects and 
shades of behef m the common faith of Lentical mono- 
theism 4 It is worthy of remark that the Hebrew text he 
used agrees with the Samaritan more than the Masoretic, 
though he himself was not a Samaritan, else he would not 
have mentioned Zion among the four holy places, to the 
exclusion of Genzim The date is the 1st century of our 
era, and befoie the destruction of the temple, as may be 
inferred from the first chapter The writer seems to have 
used the hook of Enoch, for he speaks m the fourth chapter 
of Enoch writing out the signs of heaven according to the 
order of their months. There are also coincident passages 
which go to prove the same thing. And there is evidence 
that the writer of the Testaments of the patnaichs em- 
ployed our book ; though this does not necessarily take the 
latter’s origin into the 1st century. So, too, the Fourth 
Book of Esdras was used, as we infer from what is said m 
relation to Abraham, Esdras in. 14, <kc, and Jubilees xu. 
The date cannot be fixed nearer than about 00 A.D. 6 Tho 
Little Genesis was soon forgotten, and no trace of it appears 
among the Jews, except perhaps m the title of Bereshit 
Rabba Yet its Midrash is of an older type than the other 
Midrashim , mystic and supernatural in its tendency , its 
angelology less developed. Jerome refers to it twice by 
name, and Syncellus thought highly of it. It had been 
rendered into Greek before the time of Jerome. Hillman u 
has published the Ethiopxc version from two MSS., and 

* See Roensch’s Das Buch der Jubxldm, p. 523, &c. 

6 Ibid., p 528. 
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translated it into Geiman . 1 The original was Hebiew or 
Aramaean, as all critics allow, except Frankel, who is 
refuted by Langen 2 A Greek version existed early, 
and was subsequently lost From it the Ethiopic was 
made. In 1861, Ceriam published from a palimpsest in 
the Ambrosian library at Milan, considerable fragments 
of an old Latin version 3 This has been reprinted in a 
revised state by Roensch, together with a Latin version of 
Ddlmann’s text The work of this meritonous scholar is 
accompanied with learned notes and exhaustive disserta- 
tions , and Dr Sal Rubm has taken the trouble to translate 
it into Hebiew, with an introduction and notes, Wien 
1870 See Treuenfels m the Literaturblatt des Orients , 
1846 , Beer’s Das Buck der Jubilaen und sein Verhaltniss 
zu den Midraschim, 1856, Jellmek, Bet ha-Midi asch 
Sammlung Hemer Midraschim und vermischter Abhand- 
lungen aus der alteren Judischen Literatur, 1853-1855, 
Frankel m the Monatschnft fur Geschichte und Wissenschaft 
des Judenthums, 1856 , Roensch, Das Buck der Jubilaen 
oder die kleme Genesis , us w , 1874. 

The Life of Adam , adduced by Syncellus three times 
with the words 6 Xt.y6p.evog Bios ’ASap, seems to have been 
identical with the book of Jubilees, or perhaps a part of it 
If the latter, it may have been another recension, enlarged 
and modified in various respects . 4 

The Book of Adam's Daughters, Liber (qui appellatur) de 
fihabus Adce sive Leptogeneseos, mentioned m Gelasius’s 
decree about authentic and apocryphal books, also appears 
to be the same as the Jubilees . 5 

4. The Assumption or Ascension of Moses , 'AvaXrjxJ/ig 
M wvcrew?, is a prophecy of the future relating to Israel, put 
into the mouth of Moses, and addressed to Joshua just 
before the great lawgiver died. Founded upon the book 
of Deuteronomy, it is brief and unpoetical But it seems 
to have been large at first, for according to Nicephorus, it 
consisted of 1400 stichs, while the Jubilees had only 1100 . 6 
The work is an appropriate sequel to the Jubilees, but it 
seems to have proceeded from a different writer, though he 
lived at the same time Internal evidence points to its com- 
position after the death of Herod the Great, and before the 
destruction of Jerusalem. In the third chapter Pompey the 
Great is clearly depicted, but there is no trace of Jerusalem’s 
overthrow. The author was a Jew who wrote in Hebrew or 
Aramaean, and his production was afterwards translated into 
Greek and Latin. We need not assign him to any other 
place than Palestine, though Fntzsche conjectures that Rome 
was his abode Fragments of the Latin version were first 
edited from a palimpsest at Milan by Ceriam The version 
is by the same hand as that of the Jubilees, for both are 
found m one MS and agree m character. The translator 
may have, therefore, taken the two for the work of the same 
author. After Ceriam, it has been published by Fntzsche 
Hilgenfeld has tried to put it into Greek. The same has 
been done by Yolkmar, Schmidt, and Merx The ancients 
believed that Jude bon owed from this work his statement 
as to the dispute between Michael and the devil about the 
body of Moses See Cenani, Monumenta Sacra et Profana, 
tom. i. fascic 1; Hilgenfeld, Novum Testamentum extra 
canonem receptum, fascic. i. 1866 , Messias Judoeorum, 
1869 , Yolkmar, Ilandbuch zu den Apokryphen, Band 3, 
1867 ; Schmidt and Merx in Archiv fur wissenschaftl. 
Erforschung des A T., 1868 ; Fntzsche, Libri Apocryphi 
Veter is Testamenti Greece , 1871. 


1 In Ewald’s Jahrbb , Nos. 2 and 3. The original not till 1859 

In a separate volume. 

3 Das Judenihum m Palcestina, usv> , p 94, &e. 

3 Monumenta sacra et profana , tom i fase 1. 

4 Boensch, p. 468, &c. 

6 Sacrosancta concilia, tom. v ed Colet, p 389. 

9 Chronogr. Compendium, p. 787, ed. Dindorf, 
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5 Apocalypse of Moses, whose proper title is Aipyrjcrig kc u 
TroXiTua ’ASa/i, ctaro KaXv<j>$ti(ra irapa 6tov Mumcn] no 
Oepan-ovTi avrov, SiSa^0ticra napa rov dp^ayyikov Mi^avjA., 
contains an account of the formation of Adam and Eve, 
their fall, Seth’s dialogue with his mother about Adam, 
and the disposal of the latter’s body beside that of Abel 
This work was fust published m Greek by Tischendorf 
from four MSS. It was afterwards accurately edited fiom 
one of these (D m the Ambrosian library at Milan) by 
Ceriam. But this text is incomplete, wanting chapters xvxu ~ 
xxxv. Tischendorf thinks that Greek is the original, and 
that its date is about the time of Christ, but it is pro- 
bably later, though certainly not mediaeval, as Dillmann 
supposes The Xcittyj yeveeng was thought by some, perhaps 
also by Syncellus and Cedrenus, to have been the same as 
the Apocalypse of Moses, and was so called, but it is not 
Both, however, are of like character. The t evelation is said 
to have been made to Moses when he received the tables of 
the law and was instructed by the archangel Michael. 
Tischendorf, Apocalypses Apocryphce, 1866, Ceriam, Monu- 
menta Sacra et Profana, v. l , Roensch, Das Buck der 
Jubilaen, 1874 

6 The Sibyllmes — The rise of J ewish apocalyptic litera- 
ture of a sibylline character probably dates soon after Alex- 
ander the Great, when Judaism began to look with a spirit 
of philosophic inquiry into Greek and Oriental literature, 
attaching itself to such elements as seemed congenial. A 
composite product was the result The Alexandrian Jews 
were the first to adopt this course by fusing the remnants 
of Greek sibylksm with their native prophecy. The 
former seemed to them an indication of an Adamic or 
Noachic religion which had filtered into heathenism not- 
withstanding its polytheism. It was a species of natural 
prophetism, distinct from the priestly oracles, of a more 
ancient and higher type, m which Jewish gnosis could 
discover a point of contact, amid its endeavours to trace 
the pre-Abrahamic religion m the most enlightened Hellen- 
ism As Noah was thought to be the second great pro- 
genitor of humanity, who represented the primitive 
theocratic religion before its division and corruption, the 
sibyl was his daughter, prophesying of the tower of 
Babel, and exhorting the people to worship the true God. 
Her voice was predominatingly threatening, like that of the 
heathen sibyl, foreshadowing the downfall of paganism. 
Anti-theocratic kingdoms and cities must be overthrown. 
There is but one religion, the old Noachic one, which even 
the heathen sibyl darkly echoed, and her utterances can 
only be interpreted aright in their relation to the world’s 
history by the Jewish sibyl Thus Jewish gnosis found 
support m Hellenism. Alter using the method and form 
of the latter m the sibylline oracles, it drew them into a 
higher region Uniting them with theosophy and history, 
it spiritualised them The prophetic spirit was discerned 
m the cultus of heathenism, stripped of priestly and poly- 
theistic phenomena. But it was still the mam object of 
the sibyllmes to combat heathenism itself, by exposing its 
idolatry and opposition to the truth, to anticipate its total 
destruction at the advent of Messiah. 

Under this general name there exists a collection of 
oracles said to proceed from the sibyl, m which Jewish 
ideas are promulgated and recommended to the Gentiles. 
The contents, however, are of a mixed character. Instead 
of a connected whole written by one person at a specific 
time, we have a heterogeneous assemblage of materials, 
Jewish, Christian, and heathen, of earlier and later origin, 
which must be separated and sifted before they can be 
assigned to their respective origins. 

Books i , ii., m. 1-96 are late. The first begins with 
the creation and fall of man, enumerates the six races, 
and characterises them, the first after Noah falling in the 
II. — 23 
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o-olden age Chnst is descnbed in His miracles, sufferings, 
death, lesunection, and ascension , the apostles, and the 
cessation of prophets. The Hebrews will be oppressed by 
a Homan king, and be scatteied abroad after the destiuction 
of Solomon’s temple The desciiption is continued m the 
second book The woild will be shaken thioughout, and 
especially will heathen Home be destroyed at the time of 
the tenth race The whole piece is evidently Chiistian, for 
the eschatological ideas rest upon Matthew xxiv , xxv. 
Hellenic mythology and Hebiew tradition are intermixed 
with the author’s utteiances The date is obscure. Bleek, 
with whom Lucke agrees, assumes the 5th century 
There are, indeed, late view s m the books, such as Christ’s 
descent into hell to pi each the resurrection, the woiship of 
the Virgin, the intei cession of the saints for a class of the 
conde mn ed It is also true that millennauamsm does not 
appear, and that no Chiistian writer of the fust four centuues 
cites them. Still the 5th century is too late We prefer the j 
second half of the 4th Ewald assigns about 300 A d 

The third book, taken as a whole, is the oldest portion, 
at least verses 97-828 It enumerates the kingdoms 
of the world that followed one another, emphasising the 
Hebiew one m particular, and mentioning the Homan 
Woes aie pronounced upon various cities and lands, and 
the appearance of Messiah is depicted, accompanied with 
the punishment of the wicked, the downfall of all worldly 
kingdoms, the conversion of the heathen, and the lestoia- 
tion of Judah to more than foimer splendour. As the 
destiuction of Caithage by the Romans is alluded to, the 
date must be aftei 146 b o. Various indications point to 
124. There is little doubt that the writer was an Alexan- 
drian Jew, whose hopes of a personal Messiah were feeble 
and vague, for after touching upon a king sent by God from 
the sun who will put an end to war, and under whose 
sway Israel will enjoy abundant prospenty, he paints the 
golden age again without mentioning the king 1 

The fourth book, which is but a short poem of less than 
two hundred lines, arranges history according to twelve 
ages, terminating m the Messianic one. The writer’s 
descriptions are geneial. He evinces no decided Jewish 
sympathies, nor does he utter ideas distinctively Christian 
Sinful heathenism m an indefinite way is the chief object 
of his veiled descnptions. Hence Fuedlieb makes him a 
Jew, Ewald, a Christian The passages which have been 
supposed to show either Ins Christian or Jewish tendencies 2 
are hardly decisive as to the one or the other , and the 
interpretations of them by Lucke are somewhat strained 
in support of the strong statement about the Christian 
character of the contents generally, with which he begins 
Ms sketch of the fourth hook. Probably he was a Jewish 
Christian who came out of an Essene circle The date of 
his oracle is somewhat latei than that of the Apocalypse, 
since the desti action of the temple is presupposed as well 
as the eruption of Vesuvius, 79 a.d The return of a 
matncidal emporoi fiom beyond the Euphrates to over- 
throw Roms is also expected. Such allusion to Hero, 
wMch is a prominent feature m the Apocalypse, and a few 
other particulars, inclino us to assume Christian author- 
ship, though the absence of evangelical ideas maiks a stage 
not far beyond Judaism. Yet the wntei rej'ects sacrifices 
The date may be about 80 a.d 

The fifth book piesents great difficulty both m separating 
the component paits, and m assigning them to Jewish or 
Christian authorship The absence of ideas characteristic 
of Judaism or of Christianity maiks the poem Nor is it 

1 See verses 662-660, and 702, &c , 765, &c. 

9 See lines 160, &c , where Christian baptism is apparently referred 

to ; 174, icc , where the resurrection and last judgment are indicated 

At 25, &c., sacrifices are spoken of m an anti- Jewish w xj, Ed 

Alexandra 


easy to discover any internal connection, so that the whole 
might be attributed to the same authorship The religious 
views of the author or authors aie vaguely expressed. 
Thefiist part, i e , 1-51, appears to be of Chiistian, the rest, 
i.e., 52-530, of Jewish ougm The former describes in 
prophetic language the series of Roman emperors fiom 
Julius Caesar to Hadrian. In this way we are brought 
to the end of Hadrian’s reign as the date, about 138 a d. 
The second part, which expi esses among other things the 
hope of a temple to be erected in Egypt, m which sacrifices 
should be offered, and the people of God should enjoy 
Messianic happiness, points to a Jew of Alexandria living 
after the destruction of the temple at Jerusalem, about 
SO A.D. 

The sixth book contains a shout hymn to J esus the Son 
of God, touching upon His doctrine, mnacles, and death, 
vath a cuise on the Sodomite land which platted His 
crown of thorns. It is curious that the fire at J oi dan on 
the occasion of the baptism of Jesns, and the representation 
of the dove, vary from the canonical Gospels, though the 
former appears in the Gospel of the Hebrews Something 
of a Gnostic element shows itself here. 

The seventh book is a fragmentary collection of oracles 
loosely connected. The contents are vaned. Several 
pieces treat of Christ; several of the oracles are threat- 
ening, some are of the nature of hymns The baptism at 
Jordan is mentioned m a peculiai way, 3 and a strange 
sacrificial nte is recommended 4 * The allusion to the Per- 
sians reigning is indefinite , hut it is all the historical evi- 
dence that bears on the date, which seems about 160 a d ; 
though Alexandre puts it between 233 and 235 ad 6 
As there is a tinge of Gnosticism in the book similar to 
that of the sixth, they may have pioceeded fiom the same 
peison. He was a heretical man, as Alexandre supposes, 
but whether lie was a Jewish Christian is uncertain. 

The eighth book contains a prophecy of the judgment of 
the world. Rome is coming at length to an end. Theio 
| is also a summary of the history of J esus, Ilia life, suf- 
ferings, and resunection The writer commences with 
j Hadrian, to whom he gives three successors of his house. 

I He is also acquainted with the king of anothei house, Sep- 
I tmuus Severus, in whose days, 948 of Romo, the end 
comes The date is theiefore 211 A d It is curious that 
Antichrist Neio is hexe made to come with the third from 
Hadrian, viz , Commodus. In this made occuis the cele- 
brated sibylline aciostic, the initial letters of thnty-four 
l in es (verses 217-250) representing ’hjo-ovs Xpaarros ©eoG 
titos <twty)p oraupos. Verses 361—500 aie of eailier origin 
They contain various fragments of prior poems It is 
noticeable that a historical insertion about the birth of J esus 
Chiist from the Virgin occupies an unsuitable place, having 
been the product of a late time, when the dogma about the 
mother of God was developed. With this exception the 
second part of the book belongs to the 2d century. The 
whole is thoioughly Chiistian. 

Books xi -xiv. were discovered in MSS. at Milan and 
Rome, and published by Mai, m his Veter urn So ifitorum 
nova collection tom m p 202, et scq. They are of 
Christian ongin, and fiom Egypt It is true that the 
Chiistian element appears but little. The wntei used the 
preceding books and heathen oracles besides. The date is 
uncertain, but cannot be earlier than the 5 th. century. 
The eleventh book surveys the history of kings and people, 
till the death of Cleopatia and the end of the Egyptian 
kingdom , the twelfth recounts the Roman emperors from 
Augustus till the death of Alexander Severus ; the thir- 
teenth continues the history from Alexander Severus till 

3 Ver. 66, &c. 4 Ver. 76, &Q. 

6 Oracufa Sibylhna, yol 11. p. 886, 
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the reign of Odenatus _ and the fourteenth brings down 
the sketch to Aureolus The names of the emperors and 
rulers are partially disguised, and eventually become unre- 
cognisable. See Fnedlieb, Oi acula Sibyllina , 1852, 
Alexandre, Oi acula Sibyllina, 1841, 1856, and Ewald, 
Ueber Entstehung , Inhalt , und Werth der sibyllmischer 
Bucher , 1858 

7. The Apocalypse of Baruch — In this lhetoncal produc- 
tion Baruch receives revelations respecting the futuie of 
Israel. Though Jerusalem has been destroyed by the 
Romans, and the calamities of the chosen people seem 
excessive, the prophet is comforted 'with the hope of better 
times, since the Messiah will come shortly to set up his 
kingdom after the Roman one has been destroyed. Then 
will be the judgment and the consummation , sinners will 
be punished, and the righteous rewarded Part of this 
production, viz , the epistle of Baruch to the nine tubes and 
a half (chapters lxxvm -Jxxxvi ), was published m the Pans 
and London Polyglotts m Syriac and Latin. The Syriac 
was again edited more correctly by De Lagarde. Whiston 
translated the Latin into English; and he has been 
followed by Jolowicz, 1855 The whole book was pub- 
lished from a Synac MS m the Ambiosian library by 
Cenani, first m a Latin translation 1 and then in the Synac 
itself 2 The Latin is reprinted with a few emendations by 
Fritzsche It was written after the destruction of Jeru- 
salem, how long it is difficult to say The author was 
acquainted with the Book of Enoch and the Apocalypse of 
Esdras, for he has many passages which are echoes of 
sentiments contained m them. He has also later Jewish 
legends, which point to the 2d century of the Christian 
era as that m which he wrote ; and there is little doubt 
that Greek was the original. Langen 3 thinks that the 
author was a Palestinian. From its length and wordiness, 
with the absence of poetic spirit, the perusal of the docu- 
ment becomes wearisome. 

II. Christian Apocalyptic. 

Christians followed the example of the Jews in using 
the sibyl as a vehicle of their ideas Besides referring to 
the past, which they did mainly with reference to the 
person and work of J esus Christ, they looked forward to 
the destruction of the world-power, and the consummation 
of all things at the second coming of Christ. They 
employed to a considerable extent both Jewish and heathen 
documents, interpolating or modifying them not very 
strongly. Often content with non-Christian sources, they 
adapted them but slightly, so that the ideas peculiar to 
Christianity shine forth dimly. The prophetic form of the 
Apocalypse does not demand the enunciation of doctrine, 
but rather a geneial indication of historic events, or the 
threatening announcement of destruction to the enemies of 
God It deals with the utterance of principles exempli- 
fied by kingdoms and their rulers. 

1 The Sibyllines — We have already seen that books i , 
n., ill. 1-96, iv , v. 1-51, vi., vii , vui., xi.-xiv , belong to 
this head, though they incorporate Jewish as well as 
heathen pieces with small adaptation 

2 The Apocalypse of Esdt as — This Greek production 
resembles the more ancient fourth book of Esdras in some 
respects. The prophet is perplexed about the mysteries of 
life, and questions God respecting them. The punishment 
of the wicked especially occupies his thoughts Since they 
have sinned in consequence of Adam’s fall, their fate is 
considered worse than that of the irrational creation. The 
description of the tortures suffered in the infernal regions 


1 Monumenta Sacra et Prof ana, tom l fasc, 2, p. 73, &c 

s Ibd . , v. fasc 2 

8 De Apocalypsi Baruch, etc., commentatio, pp. 8-10. 
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is tolerably minute. At last the piopket consents to give 
up his spmt to God who has piepared for him a ciown of 
immoitality. The composition is feeble and tame, a poor 
imitation of the ancient Jewish one Tlieie aie no internal 
maiks of date in it. It may belong, how ever, to the 
2d or 3d centuries of the Chnstian era Tischendorf 
pubhshed the Greek text for the fiist time m his Apo- 
calypses Apocrypha 

3 The Apocalypse of Paul — This work contains a 
description of the things which the apostle saw m heaven 
and hell. The text, as fiist pubhshed m the original Greek 
by Tischendorf, consists of fifty-one chapteis, but is imper- 
fect. The narratives descend to minute particulars, and 
possess no force or poetic power Imitated from the 
Revelation of St John, their great inferiority is apparent. 
Internal evidence assigns it to the time of Theodosius, i e , 
about 390 a d. Where the author lived is uncertain Dr 
Perkins found a Synac MS of this Apocalypse, w hich he 
translated into English, and printed m the Jow nal of the 
Ame?ican Oriental Society , vol vm. This version is an 
enlarged and exaggerated edition of the Greek, which it sup- 
plements and lllustiates. See Tischendorf’s Apocalypses 
Apocryphoe. 

4 The Apocalypse of John contains a description of the 
futuxe state, the general resurrection, and judgment, with 
an account of the punishment of the wicked, as well as the 
bliss of the righteous. It appears to be the work of a 
Jewish Chnstian, for the bodily appearance of Antichrist 
is derived from Jewish sources , and there are numerous 
quotations from the Old Testament, especially fiom David 
The date is late, for the writer speaks of the “ veneiable 
and holy images,” as well as “ the glorious and piecious 
crosses and the sacred things of the chuiches,” 4 which 
points to the 5th century, when such things weie first 
introduced into churches. We cannot put it earlier than 
the 5th. This Apocalypse was first published by Birch, 6 
but incorrectly , afterwards by Tischendoif The Greek 
appears to be the ongmal It is a feeble imitation of the 
canonical Apocalypse, devoid of literary value, and with 
the marks of a corrupted Chiistian age on its face. 

5. The Apocalypse of Peter contains a nariative of events 
from the foundation of the world till the second advent of 
Chnst. The book is said to have been written by Clement, 
Peter’s disciple This Arabic work has not been printed, 
but a summary of the contents is given by Nicoll in his 
catalogue of the Oriental MSS belonging to the Bodleian. 6 
There are eighty-eight chapters It is a late pioduction; 
for Ishmaelites are spoken of, the Crusades, and the taking 
of Jerusalem 

6. The Revelations of Bartholomew. — In the year 1 835, 
Dulauner 7 published from a Parisian Sahidic MS , sub- 
joining a French translation, what is termed a fragment of 
the apocryphal Revelations of St Bartholomew, and of the 
history of the religious communities founded by St 
Pacbomius. After narrating the pardon obtained by 
Adam, it is said that the Son ascending from Olivet prays 
the Father on behalf of His apostles ; who consequently 
leceive consecration from the Father, together with the 
Son and Holy Spirit — Peter being made archbishop of the 
universe. The late date of the production is obvious. 

7. The Apocalypse of Mary , containing her descent 
into hell, is not published entire, but only several portions 
of it from Greek MSS. in different libraries, by Tischendorf 
m his Apocalypses Apocrypha ?. 


* Tiscnendorf, cli xiu. 

5 Auctarium Cockcis Apocryplu N. T. Fabnciani, p 261, &c. 

6 Bibliothecce Bodhiance codd MSS. Onmtalmn catalogi paitie 
secundse vol. pnmum, etc , p. 49, xlviii. 

7 Fragment des Revelations Apocrypha de Samt Barihelmy, 
Paris, 1835. 
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8. The Apocalypse of Daniel has been published onlym 
part (a little more than the half ), by Tischendorf from Greek 
MSS , in St Mark’s, Venice, and in Paris The date of 
the document is determined by the monarch going to Jerusa- 
lem to deliver up his kingdom to God, and being succeeded 
by his four sons, who reside in different and distant cities 

9 The Ascension and Vision of Isaiah — The first portion 
of the work called the Ascension of Isaiah, in the Ethiopic 
text, gives an account of Isaiah’s being put to death by the 
saw, under the reign and at the command of Manasseh 
The prophet had had a vision respecting Christ, His cruci- 
fixion and ascension, as well as of the general apostacy 
which should take place in the eaily churches, of the descent 
of Berial in the form of a matncidal king, the duration of 
his reign, the descent of the Lord from heaven to destroy 
the wicked, and cast the ungodly into the fire. For this 
vision and prophecy Isaiah is condemned, and dies the 
death of a mai tyr (chapters i -v.) The second jiart (chapters 
vi.-xi ) is essentially the same as Isaiah’s vision m ui 
14-iv 22 The prophet is transported m an ecstatic state 
into the seven heavens successively, and describes what he 
sees in each, the chief object being Christ himself. It is 
not the future of Christianity and of the world which fills 
the mmd of the seer, but the past, the first advent of 
Christ The two divisions form distinct woiks. The first 
is based on the Jewish legend of Isaiah’s martyrdom, and 
may be merely the Christian expansion of a Jewish writing 
embodying it. Indeed, with the exception of the Christian 
interpolations (i 5, m. 13-iv. 22), the whole is Jewish. Both 
Tertulhan and Ongen knew the martyrdom part of the 
document. The date must, therefore, be the 2d century 
The second, or the Vision of Isaiah, propeily so called, 
has a Gnostic colouring. Its christology hears a Docetic 
Btamp. As it presupposes an acquaintance with the first 
it may have originated m the early part of the 3d century 
Epiphamus speaks of it, and gives an extract 1 Laurence 
published the Ethiopic text, with a Greek and Latm version, 
in 1819. The G reek original is lost , and the Latm version, 
published at Venice m 1522, and agam by Gieseler in 1832, 
is of late origin Fragments of an older one were printed 
by Mai in his Veterun Scnptonm nova collection, n. 1828 
Jolowicz translated it into German, 1854. See Lucke’s 
Vet such einer vollstandigen JSmleitung m die Ojfenbaning 
dbs Johannes, etc , das erste Buck. 

10. The Shepherd of Hernias — This production belongs 
in a certain sense to the present class of writings, and is 
usually reckoued among the apostolic fathers. It is not, 
however, apocalyptic m the proper acceptation of the epithet, 
because it wants the foim. The apocalyptic idea has a 
ckffeient phase. (See Apostolic Fathers ) The same 
remark applies to — 

1 1. The Testaments of the Twelve Fatriarchs 

Many apocalyptic writings, both Jewish and Christian, 
arc mentioned in ancient works of which nothing is now 
known. Time has swept them away beyond recovery It 
would be useless to collect the scattered notices of them. 
Such as wish to see these notices may consult the articles 
of Dillmann and Hofmann, m the 12th volume of Ha tog's 
Encyklopcedie , Lucke’s Emleitung , and the Prolegomena to 
Tischendorf’s Apocalypses Apocrypha, where he will find 
references to other woiks. Since the very able treatise of 
Bleek and the valuable publications of Gfrorer, which were 
followed by the masterly review of the whole subject in 
Lucke’s second edition, the literature has greatly increased 
Hilgenfeld and Volkmar, Ewald and Dillmann, Cenam 
and Langen, Fntzsche, Gutschmid, Merx, and others, have 
thrown welcome light upon it. 

The line between Apocryphal and Apocalyptic literature 
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is not exact The works now descubed are those w hieh 
propeily belong to the latter, and are extant, or have been 
published, if not entire, at least partially. Notices of many 
others lost or hidden occur m various sources and catalogues 
of MSS belonging to public libranes. The apocalyptic 
idea passed into the life and belief of the church It 
became an element of dogma and of morals, finding 
expression m woiks somewhat different from the proper 
apocalyptic Taking a nullennanan diiection, using the 
typical extensively, developing eschatological ideas more or 
less fantastic, the apocalyptic element leceded before other 
conceptions to which it had given rise. These, indeed, did 
not suppress it, theymeiely shaped and developed it into 
other forms, widening the sphere of its action, and giving 
it more realism ( s D ) 

APOCRYPHA. This term is a Greek word meaning 
hidden, secret. It occurs, for example, m Col u. 3, “ In 
whom are hid all the treasures of wisdom and knowledge,’" 
and elsewhere in the New Testament It is first found ap- 
plied to writings in. Clemens Alexandrmus, Sh omata, in. 
c 4. When applied to writings ( d.iroKpvd>a. sc. (3if3X(a) the 
name may be supposed to have first expressed the nature 
of their contents ; the writings were seci et, embodying an 
esoteric teaching, profounder than that contained m the 
ordinary books of the system, and unknown to the ordi- 
nary people who professed it. Such writings were held 
to exist m connection with almost all the ancient systems 
of religion 

From the nature of the case, the same word might very 
well describe such writings further, either in respect of 
their use or in respect of their origin. In use these writings 
were, of course, like the doctrines they contained, pnvate 
and secret , they were not read in general meetings, and 
did not belong to the publicly recognised books of tho 
system. Only some were admitted to the knowledge of 
them. That which formed the subject of public reference 
and instruction was the general doctrines of the system, 
while these peculiar and more recondite works were at most 
brought forward on rare occasions And naturally the same 
secrecy which hung over their use generally also shrouded 
their origin. In some cases this might be a real mystery ; 
the books were sometimes of ancient and uncertain date, 
and their authorship unknown But oftener the mystay 
was fictitious, created for the purpose of securing respect 
for the doctrines inculcated in the writings, which them- 
selves were forgeries of very recent times Works of tins 
kind were of very common occurrence in the East dm mg 
the centuries immediately preceding and following the 
birth of Christ In order successfully to float them and 
give them impulse, they were generally launched under 
some ancient and famous name; and books existed, healing 
to be the productions of almost every renowned patruuch 
or sage from Adam downwards. Even when sent out 
anonymously, and of an historical rather than a doctunal 
character, the scene of their narratives was laid m far back 
times, and famous personages were introduced acting and 
speaking, the design being to recommend to the living 
generation the conduct pursued or the sentiments cxprcs&ed 
by the ancient hero or saint 

The term Apocrypha appears m this way to have passed 
through several stages of moaning, and from expressing a 
meaning good, or at least neutral, it came at last to have a 
very bad sense, differing very little from spurious From 
the use of the word in ancient writers it does not appear 
that this progress from a good or indifferent to a bad sense 
was a matter of time, for the indifferent and bad meanings 
of the word seem to have existed side by side. Some 
ecclesiastical writers divide the sacred books into threo 
classes, — recognising first, some that are canonical ; second, 
some that are not canonical, but of inferior value, profitable 


1 Mares , 67, 3, voL u., p 175, ed. Migne See also Mares , 40, ?. 
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to bo read for moral uses, but not to be founded on for 
doctrine — to this class the name ecclesiastical was some- 
times given , and third, some that are apocryphal Other 
writers know of only two classes, embracing both the second 
and third classes of the former division under the name 
apocryphal This difference indicates a milder and a 
severer use of the term 

Besides those books known distinctively as the Old Tes- 
tament Apocrypha, a very large number of apocryphal 
writings were m existence m the early centuries of our era 
Some of these are still extant, but many of them have 
perished, or are known only through MS translations lying 
m our great libraries Our only information regarding 
many of them is derived from references to them m eccle- 
siastical writers These references are sometimes so general 
that we cannot be sure whether the book referred to was 
a Jewish or a Christian production. By far the largest 
number even of those bearing Jewish titles were works by 
Christian writers. Of the extant writings of this class the 
most important are fully treated m the article Apocalyptic 
Literature immediately preceding In addition to those 
discussed there may be mentioned the very interesting col- 
lection of hymns called the Psalms of Solomon This 
small woik consists of eighteen poems of varying length, 
to appearance all by one writer, and existing now only m 
Greek, though in all probability originally written in a 
Shemitic dialect These poems arose m a time of tiouble 
to the Jewish people, most probably m the Greek persecu- 
tion, and they were designed to sustain the nation under 
its trials, partly by moral considerations, but chiefly by 
picturing the certain glories of the Messianic kingdom 
The hymns are remarkable no less for the vigour of 
their poetry than for the fervid theocratic hopes and dis- 
tinct faith m the resurrection and kindred doctrines which 
find expression in them. 0 F Fntzsche has appended 
this little work, along with other select Pseud epigraphi 
of the Old Testament, to his edition of the Old Testament 
Apocrypha 

Apocrypha op the Old Testament — The books bear- 
ing this name are not contained m the Jewish or Palestinian 
Canon, ie, in the Hebrew Bible, but in the Alexandrian 
Canon, i e , m the Greek translation known as theSeptuagint 
Considerable obscurity hangs over the date and the circum- 
stances of the close of the Hebrew Canon, and the principles 
which guided the collectors m their selection of books to 
be embodied It is most probable that the three divisions 
referred to m the Hew Testament, of law, prophets, and 
writings (Psalms) are of ancient origin ; that the first two 
divisions were closed while prophetic men were still living, 
that is, considerably anterior to the close of the Persian 
period, while the third still remained open ; and that at 
whatever time the third was closed, the books added to it 
were added under the impression that they were books 
composed before the succession of Prophets had ceased 
This is the view expressed by Josephus (Con Ap , 1 8), 
and may be considered the general Jewish tradition regard- 
ing all books in the Hebrew Canon 

With the Greek or Alexandrian Canon the case was 
very different This was, properly speaking, not an eccle- 
siastical, but a literary collection at first, for the tradition 
that it was commenced under the auspices of Ptolemy 
Philadelphus cannot be altogether set aside At first only 
the books of Moses and perhaps Joshua were translated, 
the interest felt m the book being confined to the law 
Only gradually and at intervals other books were added, 
for the translations are not only by different hands, but of 
very different dates But it is evident that the collection 
was formed under the guidance of a principle quite different 
from that which guided the Palestinian collectors The 
feeling in Palestine was that prophecy had ceased (1 Macc. 
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ix 27, comp, ch xiv. 41), and no books were held worthy 
of a place m the Canon which were composed after the 
succession of prophets had come to an end In Egypt this 
theory did not prevail, or rather another theory seems to 
have prevailed The doctrine of the Wisdom which appears 
m Proverbs, ch. l -vm , received a fuller development in 
successive ages even in Palestine, and natui ally much more 
m Alexandria, where the speculative Jews came under the 
influence of Greek thought This Wisdom is spoken of in 
a way which at times almost identifies it with the Spirit of 
God, and at other times almost with the Logos or Word. 
But at any rate this divine Wisdom is all-pervading, and 
subject to no interruption m the constancy of its influence. 
The famous passage, Wisdom of Solomon, ch vn 22, /, 
m which the attributes of wisdom are counted up to the 
number of twenty-one, speaks of her as “ going through all 
things by reason of her pureness,” and at last says of her, 
that “ m all ages entering into holy souls she maketh them 
friends of God and prophets ” The particularism of 
Judaism gave way m Alexandria before the universalistie 
principles of Western speculation. Prophecy was the pro- 
duct of the Wisdom, and Wisdom was like a subtle element, 
all-pervasive and incessant m its influence; and consequently 
a break m the line of prophets, or any distinction between 
the productions of one age and those of another except in 
degree, was hardly to be conceived Thus to the Alex- 
andrian the varied Jewish literature of the post-prophetic 
times was precious as well as the books that were more 
ancient, and he carefully gathered the scattered fragments 
of his national thought, as far as they were known, within 
the compass of his Canon 

The following books form the Apocrypha of the English 
Bible They are given m the order in which they stand 
there : — 1 I Esdras 2 II Esdras. 3. Tobifc 4. Judith. 
5. The additions to the Book of Esther 6 The Wisdom 
of Solomon 7 The Wisdom of Jesus, the son of Sirach, 
or Ecclesiasticus 8 Baruch 9. The Song of the Three 
Holy Children. 10 The History of Susanna. 11 The 
History of the Destruction of Bel and the Dragon. 12 The 
Prayer of Manasses, king of Judah. 13. The First Book 
of Maccabees. 14 The Second Book of Maccabees 

A few statements may be made regarding the general 
characteristics of the Apocrypha 

1 These books are of very great interest and value as a 
reflection of the condition of the fragments of the scattered 
nation, and of the feelings and aspirations which they 
cherished for a period of several hundred years, and in all 
the chief countries of the world Some of the books, such 
for example as Tobit, belong to the Persian period, and 
were composed in the East, in Babylon or Persia, and 
describe the external life as well as the feelings and hopes 
of the exiles there, others arose m Palestine, such as 
Ecclesiasticus , and reflect the condition of life and the 
shades of religious speculation in the home country ; while 
others, such as the Wisdom of Solomon, originated in 
Egypt, and afford means of estimating the influence of 
Greek thought upon the native doctrines of the Old Testa- 
ment ; and perhaps m the 2d Esdras there may even be 
detected traces of Christian influence The broad undivided 
stream of Old Testament doctrine and hope breaks at the 
era of which we are speaking into three channels. The 
largest, and that which best preserves its primary direction, 
continues to run m Palestine, diverging to some extent, and 
widening under the contributions which time and a very 
chequered experience and reflection made to it ; while on. 
each side of this another runs, one on the east and on* 
on the west, directed and partly fed by the ideas of Persia 
and Greece respectively To a certain extent the streams 
reunite further on, and pour their united contributions 
into the great sea of Christian thought. The central stream 
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is, of course, tie most interesting, although to estimate it 
properly the looks of tie English Apocrypha are quite 
insufficient, other works belonging to the same region 
must also be taken, into account, such as the great Booh of 
Enoch, and several more. The two collateral currents are 
also of extreme interest, although it is far from easy to 
analyse their waters, and say with assurance what elements 
belong to the primary Old Testament sources and what 
are local contributions. Many have discovered traces of 
Persian ideas even in the canonical books of the Old 
Testament, particularly in the doctrine of angels in the 
later books, but the trustworthiness of such discoveries 
may be very fairly questioned. At the same time, there 
either is, in the book of Tobit, an advance absolutely on 
the Old Testament doctrine of angels and demons, or there 
are traces of a method of interpreting the history m Gen 
eh. vi , and a carrying out of the method to further 
consequences, which are both unknown to the canonical 
Scriptures (below No 3). And if in the Alexandrian 
Wisdom of Solomon a progress directly in advance of what 
is found in Prov. vm , on the doctrine of Wisdom, may 
be justly contested, there is certainly what may be called 
a progress round about, the ideas about Wisdom are ex- 
panded and placed m new lights, and made to enter into new 
relations, m such a way that a general approximation to the 
New Testament doctrine of the Logos is the result But 
m general, as a means of estimating the changing shades of 
feeling, the rise and fall of hopes, or rather the steady 
glow of a hope which no hardship could extinguish, the 
efforts to accommodate faith to circumstances and hold it 
fast m spite of all that was against it, m a word, as a means 
of estimating the inner life of a most interesting people in 
the very crisis of their history, the apocryphal books are 
invaluable. No more beautiful picture of piety and disin- 
terested benevolence and patriotic warmth could be seen 
than is presented m the book of Tobit, neither could 
religious zeal and courageous, even almost reckless, patriot- 
ism, easily find higher expression than m the first book of 
Maccabees, or even m the unhistoncal tale of Judith , 
while the under current of observant thoughtfulness, that 
contemplates but hardly mixes m life, runs m a deep, if 
calm and passionless stream m the proverbs of the Son of 
Snach. At no time was the nation idle. A people that 
had conceived such hopes, hopes which at last culminated 
in Christianity, could not be idle or even anything less 
than restless and turbulent. There is no form of deed 
celebrated m the ancient history of the people that they 
did not try to reproduce, ana no form of literary composi- 
tion which, m those mournful centuries so full of oppression, 
they did not strive to imitate, with an inextinguishable life 
and hopefulness This last fact, perhaps, might furnish 
the means of a classification of the books different from 
that suggested above, and similar to the division usually 
adopted m the Old Testament Scriptures. (1 ) Historical, 
such as 1st Maccabees, although most that assume the 
historical form, such as Judith, are simple romances, and can 
bo used only as an index of ideas and feelings, not in proof 
of facts, while others, like Bel and the Dragon , are com- 
pletely fabulous. (2 ) Piophetical, such as Baruch and 2d 
Esdras In these the leligious hopes of the people are 
most fully exhibited , for example, the Messianic expecta- 
tions. Fully to understand these, however, other works, 
such as the book of Enoch, not contained in the recognised 
Apocrypha, have to be included The prophetic literature 
almost always assumes the form called apocalyptic. (3 ) 
Philosophical, or books coming under the Hebrew name of 
Wisdom. Here belong the Son of Sirack, the Wisdom of 
Solomon, to which must be added others not included in 
the English. Apocrypha, eg,, the JPsalter of Solomon and 
4 ih Maccabees. 


2 It has already been said that the Hebiew or Palestinian 
Canon was formed on the feeling that, before the close of the 
Persian period, the succession of prophets ceased It is too 
evident that this feeling was a true one. The restoration from 
exile was little more than an external form with almost no 
real life within The new community was feeble m the 
extreme. It had no productive powei of its own It must 
fall hack entirely upon the past The most and the best it 
could do was to conserve the forms and, if possible, the spirit 
of what was ancient But the spirit, which should also have 
been its own, was lacking Hence eveiythmg m the new 
state was mechanical and rigid. Even the canonical writings 
of this epoch, such as Chronicles, are mere compilations 
And the further off from the ancient times the people 
removed, the stiffer and more mechanical they grew. No 
doubt a certain energy was infused into the people at 
vanous epochs, paiticularly an the Maccabean struggles, 
yet even then there is a certain stiffness and awkwardness 
both in the acts and writings of the time, as when old age 
girds itself up for deeds to which it is no longer equal This 
loss of the prophetic and productive power, and the con- 
sciousness of the loss, explains most of the characteristics 
of the apocryphal literature For example, there is want- 
ing m it, even where most genial and natural, that original 
freshness which is so charming in a book hke Ruth ; and 
even the proverbial philosophy of the Son of Sirach, 
instead of bubbling up in living springs, as in Solomon, 
often appears forced and unwilling in its flow; while in 
others of the philosophic books there is an elaborate 
redundancy of language, and a floridness of rhetoric, most 
unlike the simplicity and terseness of the ancient Wisdom 

Again, the consciousness of the Iobs of real creative power 
and complete dependence on the past explains another 
peculiarity of these books — their pseudonymous character. 
They do not come forth as the products of their own time,, 
and with the authority of their real authors, they aie 
transferred into the distant past, into the stirring tunes of 
living Israektish history, and their authors are made to 
he the great historic names of the nation. The Alexandrian 
philosopher calls his work the Wisdom of Solomon. The 
author of Judith pitches his romance in Assyrian times. 
In this way effect is sought, and truths and actions are 
commended by an authority that is felt no longer to exist. 

A defective sense of truth very naturally becomes moie 
serious To compose a work m what is believed to be the 
sprat of some ancient sage or hero, and put it forth under 
his name, may seem a venial wrong. Yet in an uncritical 
age it often led to veiy unfortunate results Neither 
might it seem greatly amiss to advocate a cause and recom- 
mend an actiou by exhibiting ancient names uttering 
similar sentiments, or following the same course, and m an 
age hke our own little evil might follow. Yet the next 
step downward is the direct forgery of documents, such as 
the Letters of Artaxerxes, which we find m the additions to 
Esther, or the Epistles at the beginning of 2 Maccabees. 
Tho apocryphal books everywhere demonstrate that all 
true historic consciousness was deserting the people , and 
though we may gather truth out of the Apocrypha, it is 
rarely tiuth directly stated, but reached by our own infer- 
ences from the character of the writings and the objects the 
author plainly enough had in view. 

3 One of the most interesting inquiries connected with 
the Apocrypha is, as to the advance in doctrine and opinion 
over the Old Testament to be found in it, and its nearer 
approach to the New Testament This is a very delicate 
inquiry, although the existence of a certain advance can- 
not be denied, and is most certainly to be expected. For 
the church did not cease to exist m these centuries, and if 
she was to appearance barren, yet in fact she was maturing 
into life the seed which she had already conceived. 
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Parallel to this inquiry, or almost a part of it, runs 
another, viz , that as to the ongm and development of the 
parties which figure so prominently in the pages of the 
New Testament. All these paities date m their germs 
from the times of the Restoration, or those not greatly 
posterior, and may roughly be divided into two — those who 
rigidly adhered to their native Judaism, of whom the 
Pharisees may be considered the chief representatives , and 
those who ethnicised, either attaching themselves exclu- 
sively to Gentile culture, or combining elements of foreign 
thought and worship with their native faith, the most 
prominent sect m this class being the Sadducees We 
may expect to come in the Apocrypha upon many traces of 
such diverging opinions. A specimen here and there will 
illustrate the' position of things m these books. 

The want of real life at the time of the Restoration, and the 
consequent mechanical adherence to ancient forms, was the 
direct parent of the Pharisaic morality so well known. 
Already this appears m Tobit. The Pharisee, who went 
up to the temple to pray, might almost have gathered the 
elements of his prayer fiom this book. “Prayer is good with 
fasting, and alms, and righteousness .... For alms doth 
deliver from death, and shall purge away all sm” (ch xn 

8, comp ch xiv 11, and Judith vm 6, xi 11, ff) On 
the other hand, traces of quite a different morality, allied 
to asceticism, appear elsewhere, as in the statement of 
Wisdom ix. 15, regarding the body “For the corruptible 
body presseth down the soul, and the eaithly tabernacle 
weigheth down the mind that museth upon many things.” 
On the general doctrine of God no advance perhaps was 
possible. Very lofty things are said by the author of 
Ecclesiasticus, e.g , ch. xlm 30, and m many places, but 
nothing to surpass or even equal what is said m the Old 
Testament. Perhaps a certain effort is discernible to 
emphasise the spirituality of God, both directly and by 
avoiding anthropomorphic images. This effort is far less 
discernible m the Apocrypha than in the other productions 
of the same and succeeding ages, such as the Septuagint, 
the Targums, (fee , which are apt to use circumlocutions like 
the Word of God , the Shehnah , <fec , for God. 

As to the doctrine of the Wisdom there is no doubt a cer- 
tain development of it m these books. But it is doubtful if 
Wisdom be anything more anywhere than a personification, 
to which attributes are given that sometimes make it closely 
resemble the Spirit, and sometimes the Word or Messiah 
of the New Testament Certainly the Wisdom is nowhere 
in these books identified with the Messiah, although the 
predicates of Wisdom are applied to the Messiah in the 
New Testament (Comp Wisdom vii. 26, with Hebrews i. 
3, and the general descriptions of Wisdom, Wisdom ix. 4, 

9, /, vu 12,/, &c, Ecclesiasticus, ch i) The doctrine 
of the existence of spirits intermediate between God and 
man, through whom God’s providence is often executed, 
is certainly found m the Old Testament. These spirits 
seem mostly benevolent, although there is one whose office 
it is to accuse and detract, called Satan, whose character 
soems evil This spirit appears formally in the prologue 
to Job, and in Zech, ch. in , comp 1 Chron xxi 1 
And some have found traces of the belief in evil spirits m 
the word “ AzazeF’ (Lev. xvi.), as well as in the “satyrs” 
of Isaiah (xxxiv. 14). In the book of Daniel the doctrine 
of angels receives a certain addition, inasmuch as — first, 
the general activity and superintendence of these spirits is 
indicated by the name given to them of “ watchers ” (ch 
iv. 10, ff ) ; and second, it is intimated that every kingdom 
has its guardian spirit (Dan. x. 13, 20) The Apocrypha 
repeats this last idea, Eccles. xvn. IT, and so does the 
Septuagint on Deut. xxxii. 8. But the angelology of the 
book of Tobit makes a double step forward — first, in the 
direction of teaching a hierarchy among angels — “ the seven 
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holy angels, which go in and out before the glory of 

the Holy One” (ch xn. 15, though comp Dan x 13); and 
second, m assigning special functions to angels, they “pre- 
sent the piayers of the saints,” and assume the care of indi- 
viduals (ch v /) And demonology receives even a more 
striking though gtotesque development A wicked spint, 
named Asmodeus, is represented as falling m love with Sara, 
daughter of Raguel, and slaying out of jealousy the seven 
young men to whom she had been successively married, 
but is at last put to flight by the fumes of the heart and 
liver of a fish, and bound m chains in the utmost parts of 
Egypt (ch m 8, vl 14, vm, 3) 

Even more instructive is it to trace the advance towaids 
clearness of the doctrines concerning the state of man. 
Many times wdiat is implied m the Old Testament is stated 
with explicitness For example, “ God created man to be 
immortal, and made him to be an image of his own eter- 
nity , nevertheless, through envy of the devil, came death 
into the woild, and they that do hold of his side do find 
it ” (Wisdom n. 23 ) Again, “ Of the woman came the 
beginning of sm, and through hei we all die” (Ecclesiasticus 
xxv 24). The references given above will suffice to indicate 
what lines of study may be pursued m the Apocrypha, 
and what advantages may be expected to be derived from 
them 

4 The degree of estimation in which the apocryphal 
books have been held m the church has varied much 
according to place and time. As they stood m the Septua- 
gint or Greek Canon, along with the other books, and with 
no marks of distinction, they were practically employed by 
the Greek fathers in the same way as the other books, hence 
Origen, Clement, and others, often cite them as “Scripture,” 
“divine Scripture,” “inspired,” and the like On the other 
hand, teachers connected with Palestine, andfamiliai with the 
Hebrew Canon, rigidly exclude all but the books contained 
there. This view is reflected, foi example, in the canon 
of Mehto of Sardis, and m the prefaces and letters of 
Jerome. Augustine, however, Be, Boot Chnst. ii. 8, 
attaches himself to the other side Two well-defined 
views in this w r ay prevailed, to which was added a third, 
according to which the books, though not to be put in the 
same rank as the canonical Scriptures of the Hebrew col- 
lection, yet were of value for moial uses and to be read m 
congregations, — and hence they w r ere called “ecclesias- 
tical.” Notwithstanding the decisions of some councils 
held in Africa, which w r ere m favour of the view of Augus- 
tine, these diverse opinions regarding the apocryphal books 
continued to prevail m the chuich dowm through the ages 
till the great dogmatic era of the Reformation. At that 
epoch the same thiee opinions were taken up and congealed 
into dogmas, which may be considered characteristic of 
the churches adopting them. In 1546 the Council of 
Trent adopted the Canon of Augustine, declaiing “ He 
is also to be anathema who does not receive these entire 
books, with all their parts, as they have been accustomed 
to be read in the Catholic Church, and are found in the 
ancient editions of the Latin Vulgate, as sacred and canoni- 
cal.” The whole of the books m question, with the ex- 
ception of 1st and 2d Esdras and the Prayer of Manasses, 
were declared canonical at Trent. On the other hand, the 
Protestants universally adhered to the opinion that only 
the books in the Hebrew collection are canonical. Already 
WyclifFe had declared that “ whatever book is m the Old 
Testament besides these twenty-five (Hebrew) shall be set 
among the Apocrypha, that is without authority of belief ” 
Yet among the churches of the Reformation a milder and 
a severer view prevailed regarding the Apocrypha. Both 
in the German and English translations (Luther’s, 1537; 
Coverdale’s, 1535, (fee ) these books are separated from the 
others, and set by themselves , but while in some con- 
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feaaions, eg , the Westminster, a decided judgment is passed 
on them, that they are not “ to be any otherwise approved 
or made use of than other human writings, 5 ’ a milder ver- 
dict is expressed regarding them in many other quarters, 
eg , m the “argument” prefixed to them m the Geneva 
Bible; m the 6th Article of the Church of England, where 
it is said that “ the other books the church doth read for 
example of life and instruction of manners,” though not 
to establish doctrine, and elsewhere 

Somewhat bitter controversies have raged over the 
Apocrypha m recent times. One was carried on m Scotland 
la 1825 and following years, which had the effect of induc- 
ing the British and Foreign Bible Society to employ its 
funds for the circulation of the canonical Scriptures only 
Abundant materials for a history of this controversy may 
be found m the pages of the Christian Instructor for the 
years just named More recently a similar controversy has 
been waged in Germany, where Stier and Bleek and 
Hengstenberg were found on the side of the Apocrypha, 
and Keerl with others against See Die ApoJcryphen- 
frage, mit Beruclcsicktigung der darauf bezughchen Bchi iften 
Dr Stier 1 s und Dr Hengstenberg 1 s, aiifsNeue beleuchtet, von 
1\F Keerl, Leip 1855 Useful works on the subject are — 
Fabncn Codex Pseudepigraphicus Vet Test, Hamb. and 
Leip 1713 and 1741 , Libri Apocryphi Vet Test. Greece, 
recensuit et cum Commentario cntico edidit Otto Fnd. 
Fntzsche, Lipsise, 1871, Kurzgefasstes Exegetuchcs Jffand- 
buch zu den ApoL des Alt. Test , bearbeitet von Dr 0 F. 
Fntzsche u Dr 0 L W. Grimm, in 6 Lieferungen. Com- 
pare also, Ewald, History of Israel, vol v (trans ) Lond. 
1874, Scburer, Lehrbuch der N cutest. Zeitgeschichte, Leip 
1874 ; Langen, Das Judenihum m Palestma zur Zeit 
Christi, Freiburg, 1866 , Nicolas, Des Doctrines Bcli- 
g lenses des Juifs, pendant les 2 siecles anteneurs a l’ ere 
chretienne , Fans, 1860. Much information may also be 
found m the Introductions to the Old Testament, eg, 
Davidson’s, vol m , and in the articles “ Apocrypha,” 
“ Canon, 5 ’ and those on the individual books m Smith’s 
and Kitto’s Bible Dictionaries and Herzog’s JSncyhlo- 
padie (a. B d ) 

Apocryphal Books op the New Testament. — These 
may be divided into two classes — those books which were 
actually held as inspired by some portion of the Christian 
church, and those which were never acknowledged as 
canonical. Among the first are some of the writings 
ascribed to the apostolical fathers. The First Epistle of 
Clement was read m the churches, is quoted in the same 
manner as Scripture by Irenaeus, and is found id the Codex 
Alexandrinus The Pastor of Hennas was also read m the 
churches, is mentioned as inspired by Irenasus, Clemens 
Alexandrinus, and Ongen, and is found m the Codex 
Smaiticus Somewhat similar respect was paid to the 
Epistle of Poly carp and the Epistle of Barnabas Besides 
these books there were different gospels in use in the early 
period of Christianity. The most famous of these was the 
Gospel according to the Hebrews Some critics regard it 
as the earliest gospel of which we know anything. Its 
relation to our Gospels thus becomes a very important ques- 
tion, the discussion of which, however, must be reserved for 
the article on the Gospels (q v ) The Ebionites used this 
gospel. It was written in Aramaic It goes sometimes by 
the name of the Gospel of the Nazarenes, or by the Gospel 
according to the Apostles, and some think that it was 
also called the Gospel of Peter. This gospel no doubt under- 
went alterations; and Hilgenfeld, in his Novum Testa- 
mentum extra Canonem Beceplum, gives the fragments of 
what he considers the earliest form of the Gospel according 
to the Hebrews, then those of the Gospel of the Ebionites, 
which he considers very late, and then those of the Gospel 
of Peter, which ho thinks occupied an intermediate place 
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We know very little more of the other gospels and 
apocryphal books than their names Eusebius mentions 
the Acts of Peter, the Preaching of Peter, and the Bevela- 
tion of Peter, the Acts of Paul, and the Doctrines of the 
Apostles Ongen mentions also the Gospel according to 
the Egyptians, the Gospel of Basilides, and the Gospel 
according to Thomas, and according to Matthias Jerome, 
m addition to these, notices the Gospel according to Bartho- 
lomew, and the Gospel of Apelles Mai cion also used a 
special gospel for his sect, but whether it was the Gospel 
of Luke, entire or mutilated, is keenly debated And the 
book of the Prophet Elxai was held m high estimation by 
some sects. All these works have perished, and cnticism 
can only conjecture, from a few scattered hints and frag- 
ments, what was their nature The other set of apocryphal 
books ’consists of works that have come dow n to us relating 
to Christ and his apostles, but which were never regarded 
as inspired by any sect Some of these had a wide 
circulation m the Middle Ages, were translated into various 
languages, and, as might be expected, were subjected to all 
kinds of interpolations and alterations Several of them refer 
to the infancy and boyhood of Jesus , such as the Prot- 
evangelium of James, the Gospel of Thomas, the Aiabic 
Gospel of the Infancy, and some deal with his death, as the 
Gesta Pilati or the Gospel of Nicodemus, and the narrative 
of Joseph of Anmathea There seems reason to believe 
that the first form of the Protevangelium of St James and 
the first form of the Gesta Pilati were written m the second 
century , but there can be no reasonable doubt that the 
forms in which we now have them belong to a much later 
date. There are also apocryphal Acts of Apostles and apo- 
cryphal Kevelations of Apostles These seem all to belong 
to a later date than the earliest of the apocryphal gospels. 
The fragments of the gospels used by the eaily church 
and the sects are given in Hilgenfeld’s Novum Testamentuin 
extra Canonem Eeceptum (Lipsiee, 1866) The extant 
apocryphal Gospels, Acts, and Revelations have been edited 
in three separate volumes by Tischendorf, and have been 
translated by Mr Walker in vol. xvi of Clark’s Ante- 
Nicene Christian Library These works contain references 
to the extensive literature on the subject. Special mention 
may be made of Michel Nicolas’s work, Etudes sur les 
I Mvangxles Apocryphes (Paris, 1SCG), but almost all woiks 
on the Canon contain an account more or less full of the 
apocryphal books of the New Testament 

APOLDA, a town of Germany, m the grand-duchy of 
Saxe Weimar, situated near the river Ilm, 9 miles east of 
Weimar, with which it is connected by railway Hosieiy 
and cloth are the chief manufactures of the town, besides 
which it contains pm and button factoiies, and bell foun- 
dries There are mineral springs m the neighbourhood. 
Population in 1871, 10,507. 

APOLLINARIS SIDONIUS, Caius Sollius, an emi- 
nent Christian writer and bishop, was born m Lyons about 
430 a.d. Belonging to a noble family he was educated 
I under the best masters, and particularly excelled in poetry 
and polite literature. He married Papianilla, the daughter of 
A vitus, who was consul, and afterwards emperor, by whom he 
had three children But Majonanus, m the year 457, having 
deprived Avitus of the empire, and taken the city of Lyons, 
Apollmaris fell into the hands of the enemy The reputa- 
tion of his learning led Majonanus to treat him with the 
greatest respect ; in return for which Apollmaris composed 
a panegyric m his honour, which was so highly applauded, 
that he had a statue erected to him at Rome, and was 
honoured with the title of Count. In 4G7 the Emperor 
Anthemius rewarded him for the panegyric which he had 
written m honour of him, by raising him to the post of 
governor of Rome, and afterwards to the dignity of ft 
• patncian and senator. But he soon quitted these secular 
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employments for tlie service of the church, and, m 472, identity of the name of that country with one of the 
was chosen to succeed Eparchius m the bishopric of Cler- favourite epithets of the god, Av/cefo?, from root Xvk , as 
monk On the capture of that city by the Goths m 480 m Xvjatyw, Lat lue-s = lux There also his mother Leto 
he was obliged to retire, as he had taken an active part m (Latona) appears to have been widely worshipped, and 
its defence , but he was soon restored by Evanc, king of thither the solar hero Bellerophon goes to accomplish his 
the Goths, and continued to govern the church as before labours, showing a community of religious belief between 

He died 482 or 484 a d His extant works are his Pane- Lycia and Argolis, the home of Bellerophon, for which there 
gyrics on different emperors, and a collection of Letters and is also other evidence But when the myths concerning 
Poems, and their chief value consists m the light they shed Apollo came to be shaped by the poets, his worship had 
on the political and literary history of the 5th century acquired an independent standing in Delos, and had estab- 
The best edition is that by Sirmond, published in 1614, lished for that island a claim to the honour of being his 
and republished m 1652 birth-place The belief was that Leto, pursued by the jealous 

APOLLINARIS, Sulpicius, a learned grammarian of Hera (Juno), after long wandering, found shelter in Delos, 
Carthage, lived in the 2d century, under the Antonines and there bore to Zeus (Jupiter) a son, Apollo. To this it 
He is the reputed author of the poetical arguments prefixed was added, after the time of Pindar, that Delos had before 
to the comedies of Terence. He had for his pupils Helvius been a barren rock floating about in the sea, but had been 
Pertmax, who afterwards became emperor, and Aulus Gel- for this purpose and for ever after fastened down by pillars, 
kus, who speaks of the acquirements and character of his as also happened to the island of Rhodes, the centre of the 
master in terms of the highest praise worship of Helios The labour of Latona lasted nine days 

APOLLO. The influence of the sun on nature in a and nine nights Then she seized hold of a palm tree, and 
country like Greece, either brightening the fields and when the boy was born all the island was dazzled with a flood 
eheenng mankind, or scorching and destroying with a of golden light Sacred swans flew in a circle round the 
pestilence, or again dispelling the miasma collected from island seven times. The day was the 7th of the month 
marshes by night, was taken by the Greeks to be under the Thargehon (May) The 7th of every month was sacred to 
control of a divine being, to whom they ascribed, on human him He was styled ‘E/JSo/iayei^s, and otherwise the num- 
analogy, a form and character in which were reflected their ber seven played apart in ins worship His first step was 
own ensations That divine being they called Apollo, a to seize a bow and to announce his will to found an oracle 
name which applied to him m two ways, either as aTroWtW, To this end his father Jupiter gave him, besides a lyre, and 
from airoXXvfu, “the destroyer,” or as aireXXoiv, from a-rriXXw a mitra to bind his hair, a car drawn by swans, with which 
= cbmpyw, the “ repeller of ills ” Apellon is both the Doric to proceed to Delphi. But the swans earned him off to their 
and the old Roman form of his name. Under the frequent home among the Hyperboreans Returning with the summer 
title of Phoebus, he was hailed as god of the streaming to Delphi, he slew with an arrow the Python, a monster 
ligh of the sun. Next to its daily course, which, however, dragon, which was then laying waste the district, established 
was under the guidance of a special subordinate deity, his oracle, and took the title of Pythios Gsea (Terra) first, 
Hel os, the most obvious and invariable phenomenon of and next Themis had previously given oracles there. But 
the sun was its withdrawal m winter and return m summer, this, though the current belief, is at variance with the 
and accordingly on this was based one of the principal Homeric Hymn to Apollo, which describes him as selecting 
features m the character of the god, which was also recog- Delphi for its site alone, and then relating how, after a 
rused in annual festivals m his honour, and made moie temple was built, the difficulty of finding priests was over- 
explicit by the myth, in which after his come. Seeing a trading ship from Cnossus in Crete, under 

birth, amid the splendid summer light way for Pylus, the god threw himself on board m the form of 

of D los, he is carried off in a car drawn a dolphin and guided it to Cnssa, the harbour of Delphi, 

by st ans to the fabulous region of the where, like the flash of a star, he resumed his divine form, 

Hyperboreans, where the sun was be- appointed the traders his priesthood, and with his lyre led 

lieved to tarry during the winter. The the first paean there Hence his title of Delphimos. But 

other class of solar phenomena, being fW here a confusion has been effected , for, while m one sense 

variable m their occurrence, appeared to Apollo Delphinios was god of the sunny voyages, m another 

be directed by a precarious will, and Apollo From stiver com sense he may have derived that epithet from having slain 

from this was evolved for Apollo the of ciazomence Bnt lias the dragon, the proper name of which was Delphme. 

double character of a god possessed of power over the sun, Except on the latter theory, there seems to be no explanation 
and a the same time guided m the exercise of it by the con- of this, among other facts, that his sanctuary at Athens, the 
duct of mankind. Hence the prominence of expiatory offer- Delphinion, was a court for the trial of bloodshed It 
mgs in the worship of a god whom no act of wrong escaped may then be supposed that the Dorians from Crete, who 
By his knowledge of what transpired on earth and m the had m early times established themselves on the coasts of 
councils of Olympus, he was prepared to be the god of oracles, the Peloponnesus and at Crissa, having an Apollo 'whose 
which threw light on the future and banished the monsters symbol was a dolphin, and finding at Delphi an Apollo 
begotten of terror at its obscurity. Prom obseiving the styled Delphinios for another reason, combined the two in 
jubilant voice of nature greeting the sunshine, it was an easy the new myth which is found in the Homeric Hymn, 
step to regard Apollo as the god of music, while again the Besides at Delphi, which however retained the first place, 
function of a god of medicine was peculiarly appropriate to Apollo gave oracles also at Colophon, and at Didymi near 
a deity who, if he destroyed life, also saved it In many Miletus ; in the latter place through the priestly family of 
ways the sun gladdened the herdsman and favoured his flock, the Branchidse To certain mortals he communicated the 
Hence both Apollo and Helios (Sol) had sacred herds of prophetic gift, as to Cassandra, the Cumiean sibyl, and the 
cattle of their own, while the former when m exile on earth seer Epimenides With his oracular power was associated 
himself acted as a herdsman. his function as god of music (Citharoedus), and leader of 

The honour of having been the birth-place of Apollo the Muses (Musagetes), in which capacity he caused Marsyas 
was claimed by many districts, but chiefly by Xanthus to be flayed alive because ho had boasted superior skill in 
in Lycia, and the island of Delos, the latter being at playing the flute, or again, caused the ears of Midas to 
last generally agreed upon. In Lycia his worship was grow long because he had decided m favour of Pan, who 
of high antiquity, and its extent is vouched for by the * contended that the flute was a better instrument than the 

II. — 24 
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lyre But that which brought Apollo most closely home 
to the hearts of the people was his chaiacter of a destroying 
but yet an appeasable god. Pestilence and death by an 
unseen cause, or m the beauty of youth, were traced to him, 
and to prevent doubt as to bis having a good reason m each 
case, there were the myths which told how, for example, 
he sent a pestilence on the Greeks before Troy, because 
Chryseis, the daughter of his priest, was retained in captivity 
by Ag am emnon , or again, how with the aid of his sister 
Artemis (Diana) he slew the children of Miobe, because 
sho had boasted of their beauty A typical instance of his 
causing death undesignedly is that of his favourite, the 
beautiful young Hyacmtkus, who was killed by the disc (a 
symbol of the sun) which Apollo had thrown in play 
Besides accepting atonement in such cases, he was the 
god of the penitent generally, but especially of those, like 
Orestes, guilty of a crime which required years of expiation 
For such he was himself the prototype, having been twice 
banished from Olympus, and compelled first to act for a 
period as herdsman to Admetus, the king of Pherae, and 
next to assist Poseidon (Neptnne) m building the walls of 
Troy for Laomedon While thus the power of the sun god 
was recognised with varying feelings according to occasion, 
it was, on the other hand, always kept in view as an active 
principle in nature by the regular system of festivals Of 
these the most remarkable was that called Carneia, which 
was annually held at Sparta in August, the whole population 
withdrawing from the town for several days, and living m 
tents to avoid the effect of intense heat In J uly, also, the 
Spartans held a festival of nine days in his honour, called 
Hyacmthia, the burden of the ceremony being the transi- 
torraess of life mingled with trust m its return In Athens 
the festival of Thargelia was held m his honour in May, to 
celebrate the ripening of the fruits of the field , while in the 
Metageitnia, m August, he was regarded as the god of 
plenty, and as the source of neighbourly feebng. At Delphi, 
among a constant round of ceremonies, two festivals weie 
conspicuous : at the beginning of winter, when the god was 
supposed to go away to the Hyperborean region, and at 
the beginning of summer, when he was believed to return , 
the latter event being hailed with every expression of 
delight in music and song At Thebes was held every 
eighth year a peculiar ceremony, Daphnephona, in honour 
of Apollo Ismenios, consisting of a procession m which was 
carried a branch of olive, hung with wreaths and repie- 
sentations of the sun, moon, planets, and stars, the number 
of wreaths being 365. This object was called the Kopo. 
In May the ancient national festival at Delos was celebrated 
It remains to notice the very prevalent association of 
Apollo as sun-god with Artemis (Diana) as moon-goddess, 
the aspect of these two luminaries having readily suggested 
that their presiding deities were twins. But Apollo and 
Diana resembled each other also in many attributes of their 
character as well as m appearance. Just as he was god of the 
influence of the sun on nature, with a subordinate deity 
Helios (Sol) to guide the orb, so she personified the power 
of the moon, delegating its course to the goddess Selene 
(Luna). In Home the woiship of Apollo was not intro- 
duced until 320 b c , in which year the city had been visited 
with a pestilence. The most frequent symbols of Apollo 
are the bow arid the lyre , the tripod, suggesting his oracular 
power; the laurel, which was earned -by penitents as well 
as worn by victors, and into which Daphne was changed 
for not yielding to his love ; the palm, the wolf, the deer, 
and the raven. In the npe period of art Apollo appears m 
a form which seeks to combine manhood and eternal youth. 
His long hair is usually tied, like that of his sister Diana, in 
a large knot above his forehead. As leader of the Muses, 
he wears long ample drapery girt at the waist, his tresses 
falling on his shoulders. (a s m.) 
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APOLLO BELVIDERE, a marme statue of Apollo, 
found towards the end of the 15th century near ADtium 
(Capo (TAnzo), a favourite resort of Roman emperors. 
Julius II, while yet a cardinal, purchased it, and on 
becoming Pope allowed it to be placed, through Michael 
Angelo, m the Belvideie of the Vatican, whence it was 
taken by the French in 1797, but restored m 1815 The 
marble some believe to be Greek, though perhaps the best 
authorities call it Cairara. In any case the statue is not 
an original work, but a copy apparently from a very fine 
Greek statue of about the beginning of tbe 3rd century 
b c , of which another copy has been identified in a bronze 
statuette now m St Petersburg, known as the Stroganoff 
Apollo. Lately also a marble head has been found at 
Rome, corresponding closely in measurement and m style, 
confirming what is suggested by the statu?, viz., that the 
original was of bronze From the bronze statuette it is 
found that the Apollo Belvideie held forward m his left 
hand, not a bow as was thought, but the cegis, m tha 
attitude of spreading consternation among an enemy, as 
he did among the Trojans, and it is usual to adopt as the 
occasion for the production of this statue the invasion of 
the Gauls, whom, m 278 B.o , the god drove m alarm fiom 
his sanctuary at Delphi The extiaordmary praise be- 
stowed on it by Winckelmann secured for this statue a 
fame from which the discovery of true Greek sculptures smci> 
then has gradually detracted, to this extent, that even its 
original cannot now be placed in the best period of Greek art 

APOLLODORU S, a celebrated painter of Athens who 
lived about 408 b c. From the improvements he intro- 
duced into the art of mingling colours, and the use he 
made of shading, he obtained the surname, ^,naypa<f> 05. 

APOLLODORUS, an Athenian grammarian, son of 
Asclepiades, and disciple of Aristarchus, lived about 140 B c. 
His most famous production is his Bibliotheca, which treats 
of the gods and the heroic age , and though the extant work 
is possibly only an abridgment by another hand of the 
original, it is of great value m mythological inquiries. The 
best edition is that of Heyne, 2 vols 8vo, published m 1803 

APOLLODORUS (60-130 ad.), an architect, born at 
Damascus, a favourite of Trajan, for whom he constructed the 
stone bridge over the Danube(104 a d ), -which was esteemed 
the most magnificent of all the works of that emperor. 
He also planned a gymnasium, a college, public baths, the 
Odeum, and the Foium Tiajanum, within the city of Rome ; 
and the tnumphal arches at Beneventum and Ancona. 
The Tiajan column m the centre of the Forum is celebrated 
as being the first triumphal monument of the kind, and 
the model of many others m different cities, as Paris, 
London, St Peteisburg, &o. On the elevation of Hadrian 
to the throne, Apollodorus was banished from Rome, and 
shortly afterwards, being charged with imaginary crimes, 
was put to death (Dion Cassius, Ixix.) 

APOLLONIA, the name, derived from the god Apollo, 
of several cities of antiquity. The most important are — 
1. An Illyrian city on the light bank of the Aous, which 
owed its foundation to the Corinthians and Corcyreans 
It soon became a place of commercial prosperity, was at a 
later period regaided as of military importance, and towards 
the close of the Roman republic acquired fame as a seat 
of literature and philosophy. It seems to have sunk with 
the nse of Aulon, and few remains of its ruins are to bo 
found. 2. A Thracian city (afterwards Sozopolis, and cow 
Sizeboli), colonised by the Milesians, and famous for its 
colossal statue of Apollo, 'which Lueullus removed to Rome. 
3 The port of Cyrene (afterwards Sozusa, now Marsa 
Sousah ), which at length outgrew the greatness of Cyrene 
itself, and has left ample evidence of its magnificence m 
tho ruins of its public buildings. It was the birth-place 
of Eratosthenes, usually known as of Cyrene. 
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APOLLONIUS, surnamed Molo, a distinguished Greek 
rhetorician, the instructor of Cocsai and of Cicero. Born 
at Alabanda, he settled at Rhodes, and m the dictatorship of 
Sulla, was sent as ambassador fiom the Rhodians to Rome | 
He was the first Greek who addressed the senate without 
the aid of an interpreter Cicero renewed his studies under 

him when he afterwards visited Rhodes on his return fioin 
Asia The works of Apollonius have perished — Another 
rhetorician of the same name, likewise a native of Alabanda, 
and an inhabitant of Rhodes, was surnamed The Effem- 
inate (o MaAaxos) Both are mentioned by Cicero with 
high respect — Cicero, Brutus , 89, 90, 91 , Be Inv l 56, 
De Oiat i 17, 28 , Qumtil m 1, § 16, xn. 6, § 7, &c 

APOLLONIUS, sui named Dvscoltjs (AwkoAos), or The 
Ciabbod, was a native of Alexandria, and lived m the 
reigns of Hadrian and Antoninus Pins. He was the first 
systematic writer on giammar, and is styled by Pnscian 
“ Giammaticorum, JPnnceps ” Of his extant grammatical 
works the principal one is the treatise On Syntax, the best 
edition of which is that of Bekker, Beilin, 1817 

APOLLONIUS, a Greek epic poet, surnamed Rhoditjs, 
from his long residence m Rhodes, though he is supposed 
to have been a native of Alexandna. He is kuowu to us as 
the author of the Aigonauhca, a poem which he began 
while m youth, studying undei the poet Callimachus. His 
master is supposed to have slighted the production of 
the youthful Apollonius, and their connection ended in the 
most violent enmity, though we aie ignorant of the paiti- j 
culars of their quarrel. The disappointed youth retired to | 
Rhodes, where he is conjectured. to have polished and 
completed his work, supporting himself by the profession 
of rhetoric, and receiving from the Rhodians the freedom 
of their city. He was at length recalled to Alexandiia to 
succeed Eiatosthenes m the care of the great library about 
194 e c , m the reign of Ptolemy Eucrgetes, w T ho had been 
educated by Aristarchus, and uvalled Ms predecessors 
m the munificent encouragement he gave to learning. 
The only extant woik of Apollonius is lus poem above 
mentioned, m four books, on the Argonautic expedition 
Both Longmus and Quintilian have assigned to this work 
the moitifying character of mediocrity. It was first printed 
at Plorence in 1496, with the ancient Gieek Scholia, m a 
4to volume, now exceedingly rare An excellent edition 
was published by Brunck in 1780, and another by Beck, 
m 1797 ; but the best is that of Professor Schafer (Leipsic, 

2 vols. 8vo, 1810-13). The poem was translated into 
English verse by Fawkes and Green in 1780; another 
translation m English verse, with critical notes, was pub- 
lished by W. Preston m 1803. 

APOLLONIUS of Tralles and lus brother Tatjriscus 
were the sculptors of the famous Farnese Bull, a group 
representing Zetkus and Amphion tying the revengeful 
Dirce to the tail of a wild bull This work is now at 
Naples. There were several other sculptors named Apol- 
lonius 

APOLLONIUS, a grammarian of Alexandria, author of 
a Homeric Lexicon, Ae&is ‘Op-qpihat, which was first pub- 
lished by ViUoison, in two vols. fob, at Paris, in 1773. 

APOLLONIUS of Perga (Peeg^etjs), next to Archi- 
medes the most illustrious of the ancient Greek geome- 
tricians, was born probably about 250 b c., and died during 
the reign of Ptolemy Philopator (222-205 u cl), flourishing 
thus about foity years later than Archimedes. He studied 
at Alexandria under the successors of Euclid, and is one 
of the brightest ornaments of that famous mathematical 
school 

But few of the mathematical works of Apollonius have 
escaped the ravages of time. Of the greater part we have 
meiely the names and general description given by Pappus 
in hia preface to book vii. of the Mathematical Collections . 
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His treatise on the Conic Sections gamed him the title of 
The Gieat Geometer, and is that by which his fame has been 
transmitted to modern times It is not, indeed, to be for a 
moment supposed that Apollonius discoveied all, or even 
the greater part, of the demonstiations which he gives, any 
more than that Euclid devised the propositions that go by 
his name Pappus mentions seveial treatises on conics 
known to have existed previously — m particular the five 
books of Anstmus “ The Ancient ” (350 b c ) on Sold Loci , 
and there can be little doubt that Apollonius availed himself 
of these, as well as of the discoveries of Canon, Euclid, 
Eudoxus, Menechmus, Nicoteles, Thrasid®us, and others, 
who had exploied the way before him At tins distance of 
time we cannot distinguish the original from the borrowed 
propositions , but, though it is ceitain that he both added 
to and improved upon the existing theory of comes, the 
mere embodying in a complete and logical treatise of 
a number of miscellaneous theorems was in itself a woik 
of great mathematical genius. Eutocius informs us that 
Apollonius was the fust to show that all the three 
sections may be cut fiom the same cone, by varying the 
position of the mteiseetmg plane; for previous authors 
had supposed the plane of section always perpendicular 
to the slant side of the cone, — an hypothesis which 
requires that the three sections be cut from cones of dif- 
ferent species, namely, the parabola fiom a iight-angled cone, 
the ellipse from one with an obtuse, and the hypeibola 
from one with an acute veitical angle But Archimedes, 
as Ubaldus shows m his commentary on the JSquipm- 
derantes , had been acquainted with this fact Pappus 
ascribes to Apollonius the names by which the three sections 
are now distinguished ; the term JPaiabola, however, occurs 
in the writings of Archimedes Of the Conicorum Libn 
Orfo of Apollonius, unfortunately only four have reached 
us directly through the original Greek Tluce moie have 
been preserved m an Arabic version, but the eighth has 
never been found. Though many attempts had been made 
to discover the last four books, *hey continued to be 
regarded as lost till 1658, when Borelli, the celebiated 
author of the treatise Be motu Animalium, discovered m 
the Medici library at Florence an Arabic manuscript, 
entitled Apollonii Peigcei Conicorum Libri Odo. With 
the assistance of Abraham Ecchellensia he translated and 
published in 1661 the fifth, sixth, and seventh books ; but 
the eighth, notwithstanding the title, was wanting Some 
years previously Golius, Oriental profcssoi at Leyden, had 
letumed fiom the East with an Aiabic version of the whole 
seven hooks, and had projected the publication of a transla- 
tion , but it never appeared. A note appended to the MS. 
of Golius stated that the eighth book had never been 
translated into Aiabic. It was long a favourite problem 
with geometers to attempt to restore the lost books of 
Apollonius, that is, to infer from the general nature of their 
contents, as described by Pappus, the propositions they 
had contained. Maurolycus, a Sicilian geometer of the 
16th century, Viviani, the last favourite pupil of Galileo, 
Fermat, Halley, Simson, and a number of others, all 
attempted this with more or less success. Halley, guided 
by the descriptions of Pappus, and the assertion that his 
preliminary lemmas to the seventh hook leally belonged tc 
the eighth, as well as by the statement of Apollonius him- 
self that the eighth was a continuation of the seventh hook, 
restored this hook for the edition issued by the Oxford 
Press in 1710, the only edition of the Greek text that has 
as yet appealed. The last four books of the conics of 
Apollonius formed the chief part of the higher geometry of 
the ancients ; and they present some elegant geometrical 
solutions of problems, which offer considerable difficulty 
even to the modern analytical method. For example, the 
fifth book treats of the greatest and least lines that can be 
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drawn from given points to the peripheries of conics, and 
contains the chief properties of normals and radii of curva- 
ture. 

The other treatises of Apollonius mentioned by Pappus 
are — lsz 1 , The Section o* Ratio, or Proportional Sections ; 
2 d, the Section of Space , 3 d, the Determinate Section ; 
4 thy the Tangencies , 5th, the Inclinations , 6 th, the Plane 
Loci Each of these was divided into two books, and, with 
the Data of Euclid and the Ponsms , they formed the eight 
treatises which, according to Pappus, constituted the body 
of the ancient analysis. 

lsi, De Patioms Sectione had fonts subject the resolution 
of the following problem : Given two straight hues and a 
point in each to draw through a third given point a straight 
line cutting the two fixed lines, so that the parts intercepted 
between the given points m them and the points of inter- 
section of this third line, may have a given ratio 

2 d, De Spatn Sectione discussed the similar problem, 
which requires that the space contained by the three lines 
shall be equal to a given rectangle 

Dr Halley published m 1706 a restoration of these two 
treatises, founded on the indications of their contents given 
by Pappus An Arabic version of the first had previously 
been found m the Bodleian library at Oxford by Dr 
Edward Bernard, who began a translation of it, but broke 
off on account of the extreme inaccuracy of the MS. 

3c?, De Sectione Determmata resolved the problem : In a 
given straight line to find a point, the rectangles or squares 
of whose distances from given points in the given straight 
line shall have a given ratio Several restorations of the 
solution have been attempted, one by Snellius, another by 
Alex Anderson of Aberdeen, in the supplement to his 
Apollonius Pedivivus (Paris, 1612), but by far the most 
complete and elegant by Dr Simson of Glasgow 

4th, De Tactiombus embraced the following general pro- 
blem. Given three things (points, straight lines, or circles) m 
position, to describe a circle passing through the given 
points, and touching the given straight lines or circles 
The most difficult case, and the most interesting from its 
historical associations, is when the three given things are 
circles. This problem, though now regarded as elementary, 
was proposed by Yieta m the 16th century to Adrianus 
Eomanus, who gave a very clumsy solution Yieta there- 
upon proposed a simpler construction, and restored the 
whole treatise of Apollonius m a small work, which he 
entitled Apollonius Gallus (Paris, 1 660 ) Both Descartes 
and Newton have discussed this problem, though they ; 
failed to give it that simplicity of character which it has 
since been shown to possess. A very full and interesting 
historical account of the problem is given in the preface to 
a small work of Camerer, entitled Apollonn Petgcei que 
supersunt , ac maxime Lemmata Pappi m kos Inbros , cum 
Observationibus, &c. (Goth®, 1795, 8vo) 

5 th, De Inclmationibus had for its obj'ect to insert a 
given straight line, tending towards a given point, between 
two given (straight or circular) lines Restorations have 
been given by Mannus Ghetaldus, by Hugo de Omenque 
{Geometrical Analysis , Cadiz, 1698), and elegantly by Dr 
Horsley (1770). 

6 th r De Locis Plants is merely a collection of properties 
of the straight line and circle, and corresponds to the con- 
struction of equations of the first and second degrees. It 
has been successfully restored by Dr Simson. 

The great estimation in which Apollonius was held by the 
ancients, and the great value attached to his productions, are 
manifest from the number and celebrity of the commentators 
who undertook to explain them. Among these we find the 
names of Pappus, the learned and unfortunate Hypatia, 
Serenus, Eutocius, Borelli, Halley, Barrow, and others 
Various discoveries in other departments of mathematical 


science weie also ascribed to him by the ancients Pappus 
says that he made improvements on the modes ot re- 
presenting and multiplying laige arithmetical numbers. 
The invention of the method of projections has been attri- 
buted to him , and he has the honour of being the first 
to found astionomical observations on the principles of 
geometry. 

The best editions of the works of Apollonius are the following — 
1 Apollonn Pergcei Conicorwm libn quatuor, ex veisione Frederica 
Commandmi Bonomae, 1566, fol 2 Apollonn Pergcei Coni- 
co 7 um libn v vi vu Paiaphiaste Abalphato Asphanensi nunc 
primum editi Additus m calcs Ai chimed is Assumtorum Liber, ex 
Codictbus Ardbias Manuscr Abrahamus Eochellenm Latinos 
reddidit J Alfonsus Borellus curam m Ceometncis Versiom 
contulit, et Notas ubenoies m unneisum opus adjeat. Horen ti®, 
1661, fol 3 Apollonn Pergcei Conioorum libn oclo, et Sereni 
Antissensis de Sectione Cylvndnet Coni libn duo Oxomse, 1710, 
fol (This is the splendid edition of Dr Halley ) 4 The edition 
of the first foui books of the Conics given in 1675 by Banow 5 
Apollonn Pergcei de Sectione Rcdionis libn duo Accedunt ejusdein 
de Sectione Spatn libn duo Restituti Pi cemittitur, &c Optia et 
Studio Edmundi Halley Otoma;, 1706, 4to 

See Bayle’s Dictionary , Bossut, Essai sui VEist Gtn des Math , 
tome i , Montucla, Hist des Math , tome l , Vossius, De Scicnt 
Math , Simson’s Sectiones Comcce, preface , and Hutton’s Mathe- 
matical Dictionary, 

APOLLONIUS, surnamed Tyanjsus, a Pythagorean 
philosopher, bom at Tyana, the capital of Cappadocia, 
shortly before the Christian era According to his bio* 
grapher Philostratus, he studied grammar and rhetoric at 
Tarsus under Euthydemus, but he soon left that gay and 
luxurious city for the quiet town of iEgae m the vicinity, 
where he spent his time m the company of philosophers 
and priests within the temple of AEsculapius Among 
these he met Euxenus, one of the followers of Pythagoras, 
and from him he learned with enthusiasm the doctnnes of 
the Samian sage While yet a mere youth he i enounced 
all the ordinary pleasures of life Abjuring the use of 
flesh and wine, he lived on the simple fruits of the soil, wore 
no clothing but linen and no sandals on his feet, suffered 
his hair to grow, and slept on the hard giound. He 
strictly observed the Pythagorean penance of five years’ 
silence, suffering often the most painful trials of his 
patience without a murmur Philostiatus relates so many 
wonderful stories of his hero — how on one occasion, for 
instance, he awed an excited populace to silence by the 
mere waving of his hands, how he performed many 
miracles with a word, and how he knew all tongues v, ithout 
ever havmg learned them — that some have questioned the 
very existence of Apollonius ; while others, admitting with 
reason the fact of some such ascetic having lived about this 
time, regard him as a compound of magician, impostor, and 
religious fanatic 

After spending some time in the cities of Cilicia and 
Pamphylia, Apollonius extended his travels into the East, 
and wandered on foot over Assyria, Peisia, and India, con- 
versing with Magi, Brahmins, Gymnosophists, and priests, 
visiting the temples, preaching a purer morality and religion 
than he found, and attracting wheiever he went admiration 
and reverence. At Nineveh he met with Damis, who 
became his adoring disciple and the companion of his 
journeyings, and left those doubtful records of his life which 
Philostratus made use of, and probably improved upon, 
The account of his exploits during his wanderings m India 
reads like the tales of the Arabian Nights ’ and where 
Damis cannot vouch for having seen the prodigies he 
mentions, he unhesitatingly adduces in support of them 
the authority of Ins master. Prom his visit to the Hill 
of Sages (described m the third book), Apollonius returned 
an accomplished sage himself, able to foretell earthquakes 
and eclipses, to cure the plague, to summon spirits from 
the unseen world, and to restore the dead to life. 

On lus return from the East he had the greatest reverence 
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p&id him everywhere by Grecian priests and oiacles. He 
visited Crete and Rome, where he astonished the magis- 
trates by raising to life the dead body of a noble lady. 
Spam, Sicily, Egypt, Ethiopia, Greece, and Asia Minor 
became m time the scenes of his wandenngs and Ins wonder- 
workings ; and so distinguished had he become that even 
during his life he was raised almost to the rank of a 
divinity 

He is supposed to have died at Ephesus at a veiy great 
age, but his biographer finds it convenient to represent 
his end as involved in mystery, m oidei to heighten the 
reverence’ due to his hero. The words of the biographei 
are . “ Here ends the history of Apollonius the Tyansean, 
as written by Damis. Concerning the manner of his 
death, if he did die , the accounts are various.” Like Pytha- 
goias, his master, he left no indication of his age , and 
Phdostratus could not ascertain whether he died at Ephesus, 
or vanished at Lmdus, or m Crete. 

After his death Apollonius was worshipped with divine 
honours for a period of four centuries A temple was raised 
to him at Tyana, which obtained from the Romans the 
immunities of a sacred city. His statue was placed among 
those of the gods, and his name was invoked as a being 
possessed of superhuman powers The defendeis of pagan- 
ism, at the period of its decline, placed the life and miracles 
of Apollonius in rivaliy to those of Chnst, and some 
modems have not hesitated to make the same companson. 
There is no reason to suppose, however, that Philostratus 
entertained any idea of this sort in composing his life of 
Apollonius. That biography was undertaken by order of 
Juha, wife of the Emperor Severus, more than a century 
after the death of the subject of it, and it is extraordinary 
that Apollonius, if so renowned and widely known m his 
day, found no place m history for 120 years after his 
decease. The preamble of Philostratus, m which he pro- 
fesses to set forth things with which men weie before 
unacquainted, is in striking contrast with the commence- 
ment of the Gospel of Luke. 

Apollonius is not to be looked upon as a shallow and 
vulgar impostor, though to influence men’s minds he had 
recourse to artifices and pretensions unworthy of a true 
philosopher. With some of the spirit of a moral and 
religious reformer, he appears to have attempted, though 
vainly, to animate expiring paganism -with a new and puier 
life See Philostratus. 

APOLLOS, a Jew of Alexandna, who came to Ephesus 
duiing the absence of St Paul at Jerusalem (Acts xvni 24). 
Apollos was a learned man (Aoyfos, m the authorised version 
translated eloquent), “ mighty m the Scuptures, ” and 
preached “boldly” in the synagogue the doctrine of a 
Messiah, knowing as yet “only the baptism of John” 
Aquila and Priscilla having heard him, mstiucted him 
more fully m the doctunes of the gospel. Some time after 
t his he went to Corinth, and was there very useful in con- 
vincing the Jews out of the Scriptures that Jesus was the 
Christ Thus he wateied what St Paul had planted m that 
city (1 Cor m 6). The division in the church at Cormth, 
in which one of the parties called itself by his name (1 Cor 
i. 12), was not prompted by him, and did not disturb the 
friendly relations that existed between him and St Paul. 
Apollos hearing that the apostle was at Ephesus, went to 
meet him, and declined to return to Cormth, though St Paul 
“greatly desired” him to do so (1 Cor. xvi. 12) St 
Jerome says that Apollos was so dissatisfied with the division 
at Corinth, that he retired into Crete with Zenas, a doctor 
of the law , and that the schism having been healed by St 
Paul’s letter to the Corinthians, Apollos returned to the city, 
and became its bishop. Less probable traditions assign 
to him the bishopric of Duras, or of Iconium in Phrygia, 
or of Caesarea. 
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1 APOLOGETICS is, propeily speaking, that part of 
theology which vindicates the right of theology m general, 
and of Chustian theology m particular, to exi&t as a 
science, and is occasioned by the presence of anti-tlieo- 
logical and antichnstian speculation. Apologetics is there- 
fore the scientific representation of the giounds on which 
Christian theology, in so far as it is a pait of human 
knowledge, rests and may be vindicated So long aa 
Christianity lies hid, as it were, m the mind of man or in 
the consciousness of the church, without assuming an 
external or objective form, so long as it le inam s only m 
the foim of a foice impelling men to action, so long as it 
is content to manifest itself on the active or practical side 
only, there is no great need of Apologetics, but whenever 
Chustian dogmatics arise, whenever Christianity objectifies 
itself on its intellectual side, aud begins to foice its way 
into the circle of the sciences, its entrance is disputed, it has 
to face hostile criticism, and begins to form an apologetic. . 

Apologetics is therefore the logical antecedent but the 
histoncal consequent of dogmatics , it is the introduction to 
dogmatics, it prepares the way for it logically by justifying 
its claim to exist, but it actually comes after dogmatics in 
the history of the intellectual manifestation of Christianity, 
because, as a matter of fact, men do not feel called on to 
justify Christian theology until it actually exists m a dog- 
matic f oi m Thus, Apologetics may be compai ed to psj cho- 
logy, and m some respects is to dogmatics what psychology 
is to metaphysics. Just as psychology is the link between 
physics and metaphysics, just as in psychology the two 
spheres of impersonal and personal life touch each other, 
and the two sets of natural and spiritual laws are seen m 
conjoint action, so Apologetics lies between human and 
superhuman science, m it the two spheies of human 
life and revelation meet, and the various and diffeient 
laws which regulate each adjust themselves to each other’s 
varying action; and psychology, which is historically 
consequent to metaphysics, is logically its antecedent and 
introduction. The position of Apologetics necessarily gives 
it a somewhat changeable natuie. All sciences change, 
bat they do so according to an inwaid development of 
their own, and their change is so far oiderly and progres- 
sive ; hut the course of Apologetics must always be more 
or less erratic, because it has to do with the varying relations 
of the two spheres of human life and revelation, and 
has to adjust itself afiesh at each change m these rela- 
tions. The special form, too, which Apologetics has for the 
most part assumed — a defence or vindication of Christi- 
anity — has made it more changeable. It has been com- 
pelled to change its fiont fiom time to time to meet the 
alteied foim of attack. 

In one aspect the general science of Apologetics and the 
number of treatises upon the subject mark the impeif ac- 
tion of dogmatics and the neglect of its study • for with the 
advance of theology, geneial Apologetics tends to disappear, 
and m its stead comes an apologetic introduction, justifying 
each of the fundamental doctrines of dogmatics; or, in. other 
words, with the advance of theology, Apologetics gives place 
to speculative theology, which shows the various i elatious 
m which each particular dogma stands to all othei dogmas, 
whether theological or other 

Apologetics, as the justification and vindication of 
Christian theology, has to deal with two great questions : (1), 
Can man know God 1 ? and (2), Does man know God? Is 
a theology possible 1 and if so, is Christianity true, and tha 
theology which it gives, the true theology ? 

Under the first question are discussed all the various 
topics concerning man and his natural capacities for a 
knowledge of God and the things of God, the natural crav- 
ing for a knowledge of the supernatural, the intimations mono 
or less obscure of a higher than merely natural life. 
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Under this head comes eveiy discussion concerning the 
capacities m man for the knowledge of God, and concerning 
the actual amount of knowledge which man has had of 
God apart from revelation. The apologist endeavours 
to show from psychology, metaphysics, and other sources 
of knowledge capable of aiding him in his research, that 
man is a religious as well as an intelligent being, that 
theology on its formal side has a real basis in the human 
mind, and that whenever the objects of theological science 
are presented to the mind, they may be assimilated by 
these faculties. Many delicate questions ause here — the 
whole question of anthropomorphism, for example. It is 
argued that because our knowledge of God and of divine 
things must pass through and be assimilated by human 
faculties, it must necessanly be as much human as divine, 
and in this way the divine is more or less transformed into 
the human, and becomes anthropomorphic. The doctrine 
of the personality of God is often instanced as a notable 
example of anthropomorphism in theology. .Apologetics 
vindicates theology from this charge by ascertaining from 
psychology whether the human factor tends to vitiate all 
human knowledge, and what is the precise influence of the 
formal element, or that element which the mind supplies, 
upon the material of human knowledge • and in this way 
tries to show that theology, while it is knowledge which 
passes through the mind of man, is not necessarily anthro- 
pomorphic. 

But man has not merely capacity to know God and 
divine things, he actually does know something about these 
things ; they have actually become objects or material of 
human knowledge. This brings us within the range of 
natural theology, which is just the sum of the knowledge 
which man, apart from revelation, has about God Natural 
theology may be studied and its results presented m two 
different ways. Paley, Butler, and Chalmers, for example, 
have endeavoured, from an analysis of the human mind and 
character, to describe the kind and amount of knowledge 
which man has of the being and attubutes of God, of the 
moral government of the world, of the immortality of the 
soul, and of the future state of reward and punishment. 
This method of inquiry is open to the objection, that it is 
very difficult to separate between what man has acquired 
by revelation and what he possesses without revelation, if 
the mind analysed be one already impregnated by Christi- 
anity. Hence it is well to supplement and correct the 
knowledge obtained in this way by an historical survey of 
what man has actually known and taught concerning God 
and divine things m the great natural religions which have 
existed, and still exist. Natural theology, in tins sense of 
the word, is the result of a comparative history of rebgions, 
and contains a methodical summary of all the various 
religious ideas which have been evolved m the religious 
experience of mankind. The histoncal method is useful 
to correct the analytic, and the analytic gives older and 
method to the historical This historical method is as 
yet in its infancy, but few historical sciences are engaging 
more attention than the new science of religions, and its 
growth cannot fail to have a considerable effect upon the 
future course of Apologetics. It looks upon all religions 
as more or less related to each other, and seeks to find the 
real course of the development of religious ideas, and 
natural theology becomes m this way the orderly statement 
of the various religious truths which each natural reli- 
gion has contributed to the sum of the religious knowledge 
of the race ; and every great religion is conceived to leave 
behind it a residuum which is its contribution to natural 
theology. But while Christian Apologetics thankfully 
acknowledges the contributions made by natural theology 
to our knowledge of God and His relations to us, it is 
always much more disposed to regard them as of indirect 


than of diiect value. Tlicy aie of moie use in show- 
ing that man has capacities whereby he may arrive at 
a knowledge of theology, that he has aspirations which 
can only be satisfied by theology, than m furnishing actual 
and reliable information about God and His relations to 
us They seive to piove that man is able to learn tiuths 
about God if the true materials of mfoimation were pre- 
sented to him, or, m othei woids, in Apologetics natuial 
theology has a foimal rather than a matenal value 

2 Does man know God ? Is the Chnstian theology 
t)iie t Christianity is founded on ceitam presuppositions, 
can these be vindicated 1 The most linpoi taut of these is 
the presupposition of the possibility and actual existence 
of a divine revelation, or a supeihuman source of knowledge 
of God and His relations to us, and the most important 
task of Apologetics is to vindicate the possibility and exist- 
ence of the Chnstian levelation. It is because it possesses 
this revelation that Chnstianity claims for itself a position 
altogether different from other religions, and hence the 
possibility and fact of a revelation have always been 
attacked by anticbristian speculation. The precise point 
of attack has varied continually, but m the present day the 
chief objection to a revelation, m the Christian sense of the 
word, is based upon the fact, that an historical study of 
religions shows that every religion has professed to bo 
founded upon a divine revelation, and claims for itself the 
same supernatural sanction which the Christian theologian 
declares to be the exclusive possession of Christianity, To 
this the apologist answers, that the fact that nmnbeiless 
false claims have been made is not a sufficient ground 
for summarily rejecting the claim of Chnstianity, which 
has to be judged upon its own meats; be then proceeds 
to point out, that just as Christianity professes to be 
different in kind, and not m degree only, from othei 
religions, so the Christian levelation is one generically 
distinct, even m the external form which it assumes, from 
all other supposed revelations While most ptetended 
revelations claim to be the promulgation of divine tiuths, 
the Christian revelation is the manifestation of a divine life 
m the world, the intrusion into human history of a divine 
force, which, flowing on from generation to generation, at 
last condenses itself m the presence and person of the Lord 
Jesus Chust, the peifect revelation of God It is sufficient 
to disprove the claims of any pretended revelation, to show 
that the tiuths it teaches might have been reached without 
any special and supernatural communication ; but before 
the Chnstian levelation can be discredited, it must be 
shown that the divine life in the worid, which reached its 
most perfect development in Jesus Christ, is not specifically 
different from the life of man, — that Jesus Clmst was a 
mere man, not different m kind from other men. The 
great difference, then, between the Christian and other so- 
called revelations is, that it ends and is summed up m the 
person and work of Christ, and so is a consistent whole , 
while they do not end m a life like that of Christ, and 
lacking this to bind them together into a unity, are merely 
a more or less disjointed senes of statements — not even 
the record of supernatural manifestation, still less that 
manifestation itself. 

The first thing, therefore, that Apologetics has to do, in 
this its second and most important diusion, is to describe 
the character and meaning of revelation, discuss the pos- 
sibility of the thing from all sides, — logical, metaphysical, 
and moral, — show that it can be known by man, and 
prove its necessity for the religious life of mankind, 

The apologist must describe carefully the character and 
course of this divine life which has entered into history 
for the purpose of redemption, explaining it both on its 
objective side of manifestation and on its subjective side 
of inspiration. He has to show how it appears in 



APOLOGETICS 


miracle, and is apprehended by the mind specially fitted 
for this apprehension , and he points out that such a 
conception as that of the Christian revelation, such an idea 
as that of the continuous manifestation of God m the woild, 
does not belong to any pagan religion or theology 

This manifestation of God, which is miracle m the proper 
sense of the word, and the special apprehension of it, 
which is inspiration m the more limited meaning, have 
happened, and have been recorded, and the apologist 
has therefore as much to do with the record of the leve- 
lation as with the revelation itself , and hence, after the 
preliminary investigations into the nature of revelation and 
its twin sides, manifestation and inspiration, comes an 
investigation of the souices from which we derive our 
knowledge of this revelation The whole question of the 
Canon of Scnpture must, therefore, be looked into and 
settled, the character, historical or other, the authenticity, 
and the credibility of the vanous books of the Old and New 
Testaments must be discussed, and whatever assistance m 
this task can be obtained from contempoiary history must 
be taken advantage of. Connected with this inquiry, 
several difficult and delicate questions arise, about the 
relation between inspiration and perfect historical accuracy 
m every point, the questions of plenary and non-plenaiy 
inspiration, whether plenary inspiration requires peifect 
accuracy m minute details of histoiy, whether it demands 
scientific accuracy of description, &c , none of which can 
be entered into here. 

From the records of the revelation the apologist turns 
to the revelation itself. We have already distinguished the 
Chiistian from other pretended revelations, by saying that 
it is a revelation which has Christ, while other revelations 
have not Christ, and m our day the whole attack and defence 
have centred round the doctrine of our Lord Jesus Christ 
The opponents of Christianity, feeling that the core of the 
system which they are attacking is the supernatural life of 
Christ, set themselves to attack that conception, and they 
do so by attempting to show, either that there was no such 
life as that of the Jesus Christ of the Gospels, or else that 
it was not supernatural — there was no such man as Jesus 
Christ, or if there was, He did not differ wholly from other 
men. The first mode of attack is that adopted by D F. 
Strauss, and the second that of Ernest Eenan and otheis 
Strauss’s position is somewhat of this kind : the historical 
and the supernatural are so inextricably mi x ed the one 
with the other that they cannot be separated, but the 
supernatural is on general grounds impossible, and therefore 
the historical is impossible also. He accordingly sets 
himself to show that the Gospels are not ciedible as history, 
and he resolves the Gospel life of Jesus of Nazareth into a 
poem, the poem of the Jewish nation and, indeed, of the 
human race This is the basis of his celebrated mythical 
theory. Eenan, on the other hand, cannot admit the 
thoiough-gomg destructive criticism of Strauss There 
must have been such a life as that of Jesus of Nazareth, 
although the account we have of it is a highly coloured 
picture. He admits the life, but denies the supernatural 
element in it, and explains it by saying that it was created 
round about the historical life by the enthusiasm of the early 
disciples, m short, he separates the histoncal from the super- 
natural, and while he admits the one he rejects the other. 
The apologist answers such attacks as these very much 
by pitting the one antagonist against the other. He asserts 
with Strauss that the historical and the supernatural are 
inseparably blended, and he takes from Eenan the general 
idea, that, according to all laws of historical research, the 
Gospel narratives are truly historical. In this way he 
tries to show, specially against Strauss, that there is no 
time, even if the Gospel narratives are brought down to the 
latest possible date, for the growth of the poem into which 
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he resolves the life of Christ , and specially against Renan, 
he points out that if the historical be granted even only 
to the length to which Eenan goes, it is so blended with 
the supernatural that the miraculous cannot be separated 
from it This defence of the histoncal and supematuial 
character of the life of Christ, and of Christianity because 
it has the life of Chust as its centie and essence, widens 
! into a general description of His position and character as 
these are shown in the Gospels. Apologetics tries to show 
that Jesus Christ is, as it were, the sum of all the previous 
revelation of God contained m the Old Testament. It 
traces the broadening down of revelation, m order to show 
how perfectly the life of Christ came as the conclusion and 
peifection of all that went before, and that it fulfilled both 
Jewish prophecy and pagan aspiration. It attempts to 
show that Jesus is not meiely the actual and perfect 
fulfilment of every previous theophany, but that He is and 
must be the Perfect Eevelation of God. It does this m 
various ways : by describing the character of J esus, 
unique intellectually and unique morally, by describing the 
teaching of Jesus, and its marvellous similarity and yet 
dissimilarity with the doctrines of Jewish revelation and 
Gentile philosophy; by describing the actual work of 
Jesus, by showing that in Him muacle or manifestation 
and piophecy or inspiration came to their culmination, 
and by pointing to the mission of the Holy Ghost and the 
victorious spread of Christianity throughout the world 
Such is a short outline of Apologetics and the field of 
investigation which it occupies : we shall now proceed to 
give a short summary of the history of the study 

The historical course of Apologetics may be divided into 
five great periods : — 

The first period, extending from the beginning of the 
2d century to the end of the 5 th, may be subdivided into 
two* (1.) From the beginning of the 2d to the beginning 
of the 3d century; and, (2 ) From the beginning of the 
3d to the end of the 5th, The first of these is marked 
by the writings of Justin Martyr, Athenagoras, Tertullian, 
and Minucius Felix. The two Apologies of Justin were 
directed, the one against the Jews, and the other against 
the pagans. In both he follows the same method of 
justifying the Christian religion from the charges which 
were then commonly brought against it, and then attack- 
ing his opponents severely. All the apologists of this 
age follow the same course, and we see from their writ- 
ings that the common attacks upon Christianity were 
chaiges of atheism, immorality practised at their Agapse, 
the Thyestsean banquets, and the like The second of these 
periods is marked by the writings of Origen, Arnobius, 
Lactantius, Eusebius, Cyiil of Alexandria, Augustine. 
These names show the course that Apologetics was taking. 
It had laised itself far above the position of a mere defence 
against vulgar prejudice and polished sarcasm, and Origen, 
when he opposed Celsus, was giving a philosophical defence 
against a philosophical attack upon the principles which 
lay at the basis of Christianity (cf Pressens4’s Hist, de 
VEghse , 2 me serie, ri pp 104-142) With Arnobius begins 
the study of Christian evidences ; and he tries to show that 
Christianity is not merely probable, but certainly true ; 
while Lactantius proceeds upon the idea that, if Christianity 
be only clearly understood, it must be accepted, that its 
best defence is a clear statement of the principles on which it 
rests. Eusebius, on the other hand, is the first of the learned 
apologists, and proves the truth of Christianity by an 
elaborate companson between it and all that was best in the 
vanous systems which went before it, and so far prepared 
the way for it. Cyiil opposes Julian as Origen had opposed 
Celsus. Julian had directed his attack against the claims of 
Christianity to universal dominion; he admitted that it 
was one form, but denied that it was the only form of 



APOLOGETICS 


192 

truth, and Cyril’s defence is interesting, inasmuch as it is 
the first answer of the Chustian apologist to the objections 
of the pure Theist. Augustine’s great work, the De 
C tv date Bet, is apologetic m so far as it endeavours to show 
that Christianity and the church aie the.only ark of safety 
m presence of the dissolution of the empire and human 
society which then seemed imminent. In this second 
division of the first period, Christianity has become 
triumphant, and the duty of Apologetics has not been to 
defend it from the coarse attacks of passion and prejudice, 
but to give a philosophical answer to philosophical objec- 
tions, and then to show how Christianity adapts itself to 
the intellectual, moral, and political requirements of men 
and nations 

The second period dates from the 6th to the middle of 
the 15th century It is that period m the history of the- 
ology m which the church attempted to rule thoroughly 
the intellectual life of mankind , when the ecclesia salvans 
had become an ecclesia docens, and the ecclesia; pair es had 
given place to the ecclesice scholastici It embraces the 
growth, hfe, and decline of scholasticism. In this period 
there are no direct attacks upon Christianity, and so no 
direct defences of it, but still Apologetics, although for 
the most part absorbed into the sum of Christian doc- 
trine, and recognisable only m the attempt to assimilate 
philosophy and theology, is to some extent visible m the 
jealous defence of particular doctrines against the attacks 
of Nominalism, and reveals itself more prominently in 
the attacks made by Christian theologians upon the Jewish 
and the Mahometan religions Such works as Abelaid’s 
Dialogus inter JPhilosophwn Judceum et Ckristianum, and 
Thomas of Aquin’s De Veritate Catholicce Fidei contra Gen- 
tiles , are the best examples of the Apologetics of this second 
period. 

The third period extends from the middle of the 15th 
to the middle of the 17 th centuiy. This was the age of 
the Renaissance and of the Reformation, an age of inquiry, 
doubt, and change. Along with the Reformation, keeping 
with it as long as it was merely destructive, and abandon- 
ing it as soon as it became constructive, was a spirit or 
tendency, best described by the teim Humanism. The 
Humanists were men who were thoioughly imbued with the 
spint of the old classical poets of Greece and Rome, and 
had imbibed many of the old pagan ideas with reference 
to Christianity Humanism, which was at first learning 
revived, contained within it two tendencies which after- 
wards showed themselves hostile to Christianity: the fiist 
was embodied m hteiary criticism, and mainly displayed 
the antagonism between literature and dogma, while the 
other took the foim of a pantheist philosophy founded on 
the divinity of Nature The most notable of the apologe- 
tical works of this period are those of Marcilius Ficinus 
(De Religione Christiana), Eugubmus Steuchus (De Permni 
Philosophia, from which Bishop Berkeley has borrowed 
largely m his Sms), and Johannes Ludovicus Yives (De 
Telltale Religionis Christianas) 

The fourth peuod extends from the middle of the 17th 
to the end of the 18th century. During this period, anti- 
chnstian speculation assumes distinct foims, and Apologe- 
tics undergoes corresponding changes. The period has 
three divisions, which are to some extent successive, hut 
are best distinguished by the form of unbelief then 
prevalent — the English deism, the French scepticism, and 
the German rationalism. The English deism, which 
began with Lord Herbert of Cherbury and Hobbes, and 
ended with Hume, called forth an innumerable number of 
replies from Chustian theologians, and the special nature of 
the attack then made upon Christianity still gives their 
special form to English works upon Apologetics, The 
general tone of English Deists was that there wag no 


warrant for the mysteries in Christianity, for its superior 
morality, for its historical position and influence, and 
so En g lish Apologetics has been mainly concerned with 
the doctrine of the evidences of Christianity , and the 
general line of argument commonly taken has been, that 
there is as much evidence for Christianity as for some 
ordinary set of opinions generally admitted Thus Bishop 
Berkeley’s Alciphron, or the Minute Philosopher, among 
other things, aims at establishing the existence of God 
by showing that the evidence is as stiong as the evidence 
for the existence of our fellow-men, Locke’s Reasonableness 
of Christianity shows that the Chustian theology attacked 
is m all points able to be satisfactonly explamed m accord- 
ance with human reason, if the same methods of investiga- 
tion and adjustment be allowed, which aie usually permitted 
when testing the reasonableness of any common statement 
or opinion, and m the Analogy of Bishop Butler the 
whole argument rests upon the basis — the Deists make 
certain statements about rebgion , if these be true they 
contain as many difficulties as are to be found in 
Christianity, and difficulties of the same kind, therefore 
Christianity is as reasonable, at least, as deism or any system 
of meie natural theology In the Fiench scepticism, the 
principal charge made against Chnstianity was that it 
rested on imposture and was maintained by tiickery. An 
attack of this kind is answered, not so much by special 
defence, as by a silent appeal to histoncal testimony and 
to the character of man, and it is not to be wondered at if 
the Fiench Church has not produced any very valuable 
apologetic writings defending Christianity from the special 
attacks of this school The Geiman rationalism began 
with Lessing’s publication of the Wolfenbuttel Fragments , 
(extracts fiom a work by Reimarus, a schoolmaster at 
Hamburg), and ended with Kant. In its earlier form it 
was little else than an importation of the ideas of the 
English Deists, but latterly it assumed a special foim by 
upholding the authority of the individual reason. Tlio 
replies to the ordinary arguments of the English Deists 
were very numerous (cf. Lechler’s Gcschichte des Fn/jl. 
Deismus), but do not deserve further notice The authority 
of the individual reason may be vindicated, either m the 
piovince of criticism or in that of dogma, the one effort 
gave rise to the critical lationahsm of Eichhom and Paulus, 
and the other to the dogmatic rationalism of Wegscheider. 
The critical rationalism of Eichhorn and his school has been 
gradually answered by the advance of criticism itself, 
which shows a progressive tendency towards higher and 
more spiutual ideas, if not to a recognition of the inspired 
authority of Scripture. The dogmatic rationalism of 
Wegscheider has fallen before the new impulse given to 
dogmatic theology by Schleiermachcr and Neander. 

At the present time Apologetics seems to be in a transi- 
tion state. Since the time of Kant the historical method 
of investigation has become all powerful m almost every 
department of human knowledge, and at the present the 
chief attacks made upon the supernatural and unique 
character of the Christian religion and theology aie based 
upon the comparative science of religions. It is held that 
the Christian religion is the highest and most peifect 
development to which the religious spirit of man has yet 
reached, but that it simply differs m degree of development 
from any other religion It is said that the Christian 
theology contains, hke all other theologies, a great many 
elements of truth, but that it is simply a natural religion 
hke any other. This mode of attack has not yet been 
thoroughly faced by Christian apologists, hut it must be 
the work of the Apologetics of the future to vindicate the 
supernatural character of Chnstianity by arguments which 
are based upon historical investigation and comparison of 
the different religions of mankind. For the general out* 
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iine of Apologetics see Hagenbach's Encyclopaedie, and 
Heubner’s article on “Apologetik” in Eiscli and Giuber’s 
Allg. Encycl. For natural theology cf Palsy’s Natural 
Theology , Chalmers’s Natural Theology , Bishop Butler’s 
Analogy , and Hegel’s Philosophic der Religion The Hamp- 
ton Lectures discuss many of the particular problems of 
Apologetics, and A S Farrar’s Critical History of Free 
Thought (the Hampton Lectures for 1862) gives a very good 
history of Apologetics (t m l ) 

APOLOGUE This word was ongmally, m Greek and 
Latin (ai roXoyos, apologies), employed loosely for any kind 
of story, but has now become synonymous with moral fable 
See Fable. 

APOPHTHEGM (airo^eyga, from rf)6eyyopai, to speak), 
a short, sententious, instructive utterance, as “ Knowledge 
is power, ” “ True greatness always wills ” Of such 
sayings Plutarch made a famous collection in his Apo- 
phthegmata Laconica , and the biblical book of Proverbs 
abounds with examples. Every apophthegm is a possible 
proverb; to pass into a proverb it requires age and cur- 
rency, 

APOPLEXY (airo, 7rXi7<rcr<i), to strike down, to stun), a 
term in medicine which, though now also employed with 
other significations, is commonly undei stood to apply to a 
fit of sudden insensibility occurring m connection with 
some diseased condition of the brain 

Apoplectic attacks vary both as regards their intensity and 
their attendant phenomena, but well-marked cases present 
the following symptoms : The person attacked becomes, 
more or less suddenly, deprived of consciousness and all 
power of voluntary motion. He lies as if m a deep sleep, 
with a flushed face, a slow pulse, stertorous bieathmg, 
accompanied with puffing of the cheeks during expiration, 
and with the pupils of the eyes insensible to light, and 
contracted or unequal. This state m many respects re- 
sembles the coma of narcotic poisoning, and is unfortunately 
too often mistaken by unskilled persons for alcoholic intoxi- 
cation The symptoms and history of the case, however, are 
usually sufficient to enable a medical man to form a correct 
diagnosis. In this condition of insensibility death may occur 
within a few hours, or there may be a gradual return to 
consciousness, m which ease it is frequently observed that 
some trace of the attack remains in the form of paralysis of 
one side of the body, while occasionally there may also be 
noticed some impairment of the mental powers, pointing to 
damage done to the brain (See Paralysis ) 

Although thus generally sudden m its onset, it is seldom 
that an attack of apoplexy occurs without some previous 
warning. Persistent headache of a dull throbbing character, 
a sense of fulness in the head, vomiting, giddiness, noises m 
the ears, slight confusion of mind, and numbness of a limb 
or of one side of the body, are among the more impoitant 
premonitory symptoms ; and these may exist for a variable 
length of time before the fit comes on. Such symptoms, 
more particularly the association of them, when occurring 
in a person at or beyond middle life are to be regarded 
with anxiety, as indicating danger of an apoplectic seizure 
Various morbid conditions of the brain are capable of 
giving rise to fits of apoplexy Hence different forms of 
apoplexy have been described by medical writers, such as 
the congestive, where the cause appeared to lie m an engorge- 
ment of the blood-vessels of the brain and its membranes , 
and the serous, where sudden effusion of fluid into the 
ventricles or substance of the brain seemed to have brought 
on a fit But by far the most frequent and important 
occasion of apoplexy is haemorrhage into the brain by the 
rupture of blood-vessels. Indeed, by many modem writers 
the term apoplexy is applied only to cases of cerebral haemor- 
rhage. The blood-vessels of the brain, like those in other 
parts of the body, are liable to undergo degenerative changes 
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after middle life These changes affect the minute capil- 
laries, as well as the larger vessels, rendering their texture 
fragile, and at the same time impamng their function m 
carrying on the healthy nutrition of the brain Hence, m 
the immediate vicinity of the diseased blood-vessels, the 
substance of the brain itself undergoes degeneiation, and 
becomes softened The capillary vessels having thus lost 
the natuial support of the surrounding tissues, and being 
themselves weakened by disease affecting their walls, are 
liable to give way, and blood escapes into the brain. The 
haemorrhage may be slight in amount and m parts of the 
brain where its presence gives nse to little disturbance , 
but where a large blood-vessel has ruptured, and more 
especially where the blood has been extravasated m or 
around the important structures at the base of the biam, 
the result is a fit of apoplexy as above described, and death 
not unfrequently follows within a short period In favour- 
able cases where a ceitam measure of recovery takes place, 
the effused blood undergoes gradual absorption, or becomes 
enveloped m a sort of capsule formed by the surrounding 
brain substance, and ceases to cause further disturbance. 
But even m such cases some degree of paralysis remains at 
least for a time Moreovei, the nutrition of the brain is so 
impaired as to render probable a recurrence of the haemor- 
lhage, and thus the danger to life, as is well known, increases 
with each successive attack 

From what has been above stated, it will be observed 
that apoplexy is to be regarded as a disease of advanced 
life Hippocrates states that it is of most frequent occur- 
rence between the ages of foity and sixty, and all medical 
experience confirms the tiuth of this observation Never- 
theless it may occur at any period of life, and cases are 
not wanting of true apoplexy in very young childien It 
is said to be more common in men than m women, but this 
is denied by many observeis, and appears at least doubtful. 
What has from early times been described as the apo- 
plectic habit of body, consisting m a stout build, a short 
neck, and florid complexion, is now generally discredited, 
it being admitted that apoplexy occurs about as frequently 
m thin and spare persons who present no such peculiarity 
of conformation. A hereditary tendency is acknowledged 
as one of the predisposing causes of apoplexy, as are also 
diseases of the heart and kidneys. With respect to the 
exciting causes of a fit of apoplexy, it may be stated 
generally, that whatever tends directly or indirectly to 
increase the tension within the cerebial blood-vessels may 
bring on an attack. Hence, such causes as immoderate 
eating or drinking, severe exertion of body or mind, 
violent emotions, much stooping, overheated rooms, ex- 
posure of the head to the sun, sudden shocks to the body, 
and the sudden suppression of evacuations, such as the 
menstrual discharge, may precipitate the fit. 

A knowledge of these facts is of the utmost importance 
in the treatment of apoplexy, as obviously much can be 
done in the way of warding off fits where they appear to 
threaten, and of preventing a recurrence m cases where 
there have been previous attacks. With respect, further, to 
the treatment of apoplexy, it must be admitted that little 
can be done during the state of unconsciousness. The 
practice of blood-letting, once so common in this disease, 
is now almost entirely abandoned, although there are 
physicians who still recommend its employment, especially 
where the attack occurs in stout, plethoric persons Where 
death appears to threaten from failure of the heart's action, 
warm applications to the surface of the body, and, should 
there exist any power of swallowing, the cautious adminis- 
tration of stimulants, are to be recommended. The case 
must be anxiously watched, and symptoms treated as they 
arise. When consciousness returns, the utmost care and 
quietness are to be observed to prevent the occurrence of 
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inflammatory action, so apt to be developed, as a lesult of 
haemorrhage into the bi am. 

The term Apoplexy is also applied m modern medical 
nomenclature to an extravasation of blood within the sub- 
stance of any oigan m the body, as for instance , pulmonary 
apoplexy , where blood has been effused into the tissues of 
the lung This use of the woid, however, is altogether 
objectionable (J. o. a.) 

APOSTASY (dirocrracns), denoting m classic Gieek 
(Herodotus, Thucydides) a defection 01 revolt fiom a mili- 
tary commander, is geneially employed to describe a 
complete renunciation of the Christian faith In the first 
centuries of the Christian eia, apostasy was most commonly 
induced by persecution, and was indicated by some ontwaid 
act, such as offering incense to a heathen deity or blas- 
pheming the name of Chnst. TheEmperoi Julian, who is 
known m histoiy as The Apostate, abandoned Christianity 
for paganism soon after assuming the puiple, though it is 
questionable whether he had ever really embraced the 
Christian faith. In the Roman Catholic Church the word 
apostasy is also applied to the renunciation of monastic 
vows ( apostasis a monachatu), and to the abandonment of 
the clerical profession for the life of the world (apostasis a 
clencatu) Of the latter class a celebiated instance was 
Talleyrand 

APOSTLE (Greek dma-roXo s, one who is sent forth) 
is in the New Testament, and m Christian literature, a 
technical teim — apostle of Jesus Christ It appears fiom 
Mat x , Mark vi., that the name was onginally applied to 
the twelve disciples in reference to the special mission to 
preach and work miracles m Israel, on which our Lord 
sent them forth during His mimstiy on earth Luke alone of 
the evangelists uses the word in a technical sense out of con- 
nection with this mission After the resurrection the eleven, 
who again become twelve by the election of Matthias 
m the room of Judas, are regularly designated apostles 
The precise prerogative of the apostolate is not defined 
The apostles themselves feel that then* distinguishing 
qualification is their personal fellowship with J esus through 
all his ministry, their mam office to witness to the resurrec- 
tion (Acts 1 ) They do not act hierarchically (Acts xv ), 
and decline to be withdrawn by administrative cares fiom 
the ministry of the word and prayer (Acts vi ) Their cen- 
tral and unique position is, in truth, too universally allowed 
to call for precise definition. Nevertheless, the question, 
What is an apostle 1 ! soon became a burning one in tbe 
cburch How far a lax use of the name extended it m a 
lower sense to others than the twelve is a question of little 
importance (Acts xiv 4, 14 ; Rom. xvi 7 ?) ; but when 
Paul claims to be an apostle, and especially the apostle of 
the Gentiles, his claim is to preach the gospel with the 
authority of one who is equal to the twelve, and responsible 
only to Christ He is not an apostle (sent) from man or 
through man, he received his gospel not from man, but by 
revelation of Jesus Christ, whom he has seen as well as 
the twelve, and his apostleship is confirmed by miracles, 
and sealed by his success m founding churches (Gal i , 

1 Cor. ix 1,/, xv 8, f ; 2 Cor. xn. 12) The last mark 
is acknowledged by the twelve as decisive^ Gal. ii ) Never- 
theless, Paul’s Judaismg opponents continue to deny his 
apostolic authority (2 Cor ) The exact relation of parties 
which this controversy presupposes is a leading subject 
of debate m recent criticism. Here we have only to observe 
that the notion of apostleship now appears as that of 
evangelical authority derived direct from Christ and 
irresponsible to man This authority is not properly 
administrative, though it is sometimes brought to bear on 
administrative questions The apostleship is not a church 
office, but a charisma, similar to prophecy, but superior 
(1 Cor. xii. 28), and having its fit exercise in the founding of 
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eliuiclies by dncct testimony to Chnst Thus, the church 
is said to be built on the foundation of the apostles and 
prophets (Eph. u 20), not because they are the basis of 
the hieraichy, but because their activity lay at the loot of 
the giowth of the Chnstian society 

Yery early, howevei, the notion that the apostleship u 
essentially an hieiarchical office found entiance m the 
church Irenaaus aucl Tertullian regard the episcopate as a 
continuation of the apostolic functions, especially connect- 
ing this position with the idea of an authoritative tradition 
of apostobc doctnne This view is fuithei developed by 
Cypnan, and so becomes tbe foundation of tbe episcopal 
system of tbe Catholic Church, which regards all church 
power, especially disciplinary power, as entiusted by Chnst 
to the apostles, fiom whom the bishops denve then 
authority by apostolic succession This notion of the 
apostleship is based on an uncritical interpretation of Mat 
xvi 18,/, John xx 21, ff The later Papal system goes 
still farther, so that Bellarmme and otheis teach that Petei 
alone was ordained bishop by our Lord, and all the other 
apostles by Peter 

Of tbe history of the apostles we have almost nu 
authentic knowledge beyond what is stated in the New 
Testament. The names of the twelve are given m 
Mat. x, Mark m, Luke vi, Acts l With regaid to 
these lists it is to be observed that the Lebbeus of Matthew 
is identical with the Thaddeus of Mark, and that both 
these titles must probably be viewed as surnames of tbe 
Judas whom Luke calls either son or bi other of James 
(TovSas ’Ia.Kd>/3ov). Bartholomew, too, is probably a 
pationymic of John’s Nathanael. The history of the Acts 
tells httle about any of the apostles except Petei and Paul , 
and precisely with regard to these names tbe statements of 
the book have been made subject of critical controversy 
(See Acts op Apostles.) The later history of Peter 
has an artificial interest from the importance attached 
by the Roman Church to his episcopate at Rome, and 
the history of John is involved with the question of tho 
genuineness of the Johanmne writings Pxetty early tra- 
dition associates Philip with Phrygia, Thomas with Paitlna, 
Andiew with Scythia, Bartholomew with India. Later 
traditions make the apostles divide the various countries 
between them by lot, and assert (against eailier tradition) 
that all except John were martyrs The form ultimately 
assumed by the legendary history of the apostles may l>u 
seen m the Latin work which beais the name of Abekas, 
in Fahricn Codex Apocryplius N. T. (w. k s ) 

APOSTLES’ CREED, one of the eailiest and most 
generally accepted symbols of the Christian faith, so called 
from the fact that its authorship was attributed to the 
twelve apostles See Greeds 
APOSTOLIC or APOSTOLICAL, a name assumed at 
different times by various churches and sects on the ground 
of some special connection with the apostles. It was 
applied in the first centuries of the Christian eiato certain 
churches that claimed to be founded by individual apostles 
and especially to Rome, Alexandria, Antioch, and Jerusa- 
lem The title was also borne by the bishojis of these 
churches as the successors of the apostles. 

APOSTOLIC CANONS These are rules to regulate 
Christian hfe and the discipline and government of tho 
Christian church, which, it is supposed, have come down 
to us from the apostles. Several collections of rules 
claiming apostolic origin and authority have descended to 
us, and of these the two most important are the canons of 
the Apostolic Synod of Antioch and the collection now 
described, which bears tho title Canmes qm dicuntm 
Apostdorum (Kaiwes twv dyiwv kou Trava-ivTOiV } A-rcoerToXm')- 

The Apostolic Canons consist of a series of eighty-five 
rules, of which the first fifty are held to be the most impor- 
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fcant. These rules contain a tolerably complete dnectory 
for the guidance of the clergy m their daily life and usual 
round of duties. It is somewhat lemaikable that the life of 
the ordinary layman is for the most part left unnoticed, four 
Canons only deal with the laity, the rest of them speak of 
the clerical life and that alone The authority of these 
Canons vanes in the Eastern and m the Western Church 
The Eastern Church, following the guidance of John of 
Damascus, has received as authontative the whole eighty- 
five, and makes them of equal authority with the Epistles 
of St Paul, i e , acknowledges that they possess plenary 
authority The Western Church has always hesitated to 
receive more than the first fifty, and has received them 
more on the recommendations of such distinguished popes 
as John II , Stephen III , and Uiban II , than because 
of then* own mtnnsic value ; and it was only when they 
were incorporated in the decretals that they obtained a 
real authonty. 

According to some authois, they are first quoted m the 
Acts of the Synod of Constantinople, m 394 a d , and m 
those of the Synods of Ephesus and Chalcedon, m 431 and 
451 ad. Some have said that they are mentioned in the 
Beaetum de lib? is recipiendis , issued by Pope Gelasius 
(492-496 ad), while others have pointed out that the 
name occurs m those MSS only which have the decree of 
Hormisdas (514-523). Perhaps the soundest decision is, 
that the collection is not mentioned m history until about 
the end of the 5th century , it is undoubted that it was in 
existence before the beginning of the 6th, for the Latin trans- 
lation of the first fifty Canons dates from the year 500 a d 

A gieat deal of criticism has been expended upon this 
collection of ecclesiastical rules. It was once commonly 
teceived that the Apostolic Canons were the authoritative 
decisions upon church life and discipline enacted by the 
first council of Jerusalem, whose proceedings aie recorded 
in the Acts of the Apostles Since the 16th century justei 
views have prevailed. The Canons themselves contain 
statements which aie almost identical with many passages 
in Holy Scripture, and with many of the decisions of the 
earlier synods and councils, more especially those ‘of 
Antioch, Nicsea, and Laodicea, it is also evident that 
much that they include is but the description of the tradi- 
tion and practice of the church then existing The follow- 
ing questions then arise : — (1.) Are the passages which 
resemble what we find m Scripture taken therefrom, or 
from contemporary independent oral tradition 1 and, (2 ) 
Have the rules, which are almost literally identical with 
the decisions of the earlier councils, suggested and formed 
the basis of these.decisions, or aie they themselves suggested 
by the decisions of the councils ? When we bear m mind 
the fact that the historical existence of the Holy Scriptures 
and of the councils is well assured, and that we have no 
trustworthy evidence of the existence of this collection 
until the end of the 5th century, the conclusion forces itself 
upon us that the Apostolic Canons must be based upon the 
Acts of the earlier councils, not these upon the Canons. 
Critics have differed about the precise date of the compila- 
tion. The Magdeburg Centuriators think that it was some 
time in the 3d century , while DaHeus is of opinion that 
it was not until the middle of the 5th century ; others 
place it between these dates Perhaps the best conclusion 
we can come to is that the so-called Apostolic Canons are a 
compilation of practical rules for the guidance of the clergy 
made from holy Scripture, the decisions of the earlier 
councils, and existing ecclesiastical usage, by an unknown 
ecclesiastic belonging to the Syrian Church, who lived in 
the 4th or 5th century, 

_ See Dalleus, De PswdepigrcvpMs Apostolonmj Franciscus Tur- 
•rianuH, Pro Ommibus Apostolorim, who asserts their apostolic 
origin j Bickrell, Gesehichte des Kirchenreclits. (T M. L ) 
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APOSTOLIC CONSTITUTIONS are a collection of 
eight books of dnections and prescuptions on ecclesiastical 
and theological matteis, for which apostolic origin and 
authonty have fiequently been claimed It is piobable that 
the fiist six books foim the eaihest pait of the v hole, and 
it is certain that they were known and quoted as a separate 
treatise, under the title ra SiSaa-KaXla tgjv Airoa-roXm, the 
seventh book was also separately known, and m many 
parts beais a curious resemblance to the Epistle of St 
Barnabas , the eighth is also an independent work, and is 
more legislative than the others Historians have differed 
as to the first mention of the collection Some, without 
much warrant, think that the work is mentioned by Euse- 
bius and Athanasius, under the title SiSa^r) oi SaSc^oI rwv 
AttocttoAcoi/, while others, with more justice, think that it 
is not alluded to by any well-known wiiter until Epipkanius 
(d 402), quotes it under the name Sidra£is t&v ’Atto- 
aroXojv SiSaovcaAm It was well known m the 6th and 
7th centuries. The book as a whole has never been 
leceived as an authority m the church, and its influence 
has been greatei m the East than m the West. The pun- 
cipal defenders of its apostolic ongin and authority have 
been such English Episcopalian writers as Stapleton, 
Winston, and Pearson 

See "Winston, Primitive Chistmmty Revived, 1711 ; Baur, 
Uelei der th sprung des Episeopats in der Chnsthchcn Ku che . 

(t. m. l ) 

APOSTOLIC FATHERS The apostolic fathers is a 
name given to certain waters m the earliest penod of 
Christianity, who were believed to have been the disciples 
of the apostles, and to have had intercourse with them. 
Those generally included under the title are Clemens 
Romanus, Ignatius, Poly carp, Barnabas, and Hennas. 
Sometimes the name is extended to Papias of Hierapolis 
and the water of the Epistle to Diognetus A ciitical 
examination of the writings attributed to these men, and 
a critical sifting of the traditions which we have m relation 
to their history, bring out the circumstance that the name 
is unsuitable. Clemens Romanus, Barnabas, and Hermas 
were supposed to be persons mentioned m the New Testa- 
ment; but criticism proves conclusively that this is a 
mistake in regard to Barnabas and Hermas, and possibly 
also in regard to Clemens. Polycarp, in all probability, 
and according to the best testimony, had intercourse with 
apostles, but it was in his early youth; and his Letter 
belongs to a period considerably later than that of the 
apostles. The Epistles of Ignatius, as well as the personal 
history of that martyi, are involved m great obscurity, and 
critics differ widely m regard to both. At the same time, 
the writings assigned by most critics to these men with 
some degree of certainty belong to a very early age of 
Christianity They are among the earliest utterances of 
the Christian faith which have come down to us. All of 
them are of the nature of occasional productions, with 
perhaps the exception of the Pastor of Hermas. All of 
them bieathe a spirit of deep piety. There is no attempt to 
formulate the truths of Christianity There are very few 
references to the books of the New Testament, and very few 
quotations from them. All of them are written in Greek 

Clemens Bomamts, — According to the statement of 
Irenaeus, Clemens was the third bishop of the Roman 
Church ; this seems to have been the tradition among the 
Greek writers. Tertullxan, on the other hand, seems to 
have believed that he was the first bishop, and that he had 
been ordained by St Peter. Origen regarded^ him as the 
Clemens mentioned in the Epistle to the Philippians, and 
Clemens Alexandrmus often calls him an apostle. Nothing 
is known of his death Very late fictions represented him 
as a martyr. Eusebius gives as the date of his episcopate 
from 93 to 101 a.d. The only writing which can in any 
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satisfactory manner be ascribed to Clemens Itomanus is 
an epistle from the Roman Chuich to the Connthian 
Quarrels had ansen m the Countlnan Church, most pro- 
bably m the reign of Domitian, as to some of the office- 
bearers of the church And the Roman Church sent a 
letter to the Connthian Church uigmg it to pursue a 
peaceful course, to shun envy and jealousy, and to do all 
things m Older The writing if this lettei is ascribed to 
Clemens by Dionysius, bishop of the Connthian Church, 
m a letter to Soter, bishop of the Roman Church (166-174 
a.d ), and all subsequent testimony is in favoui of this 
authorship The letter was found at the end of the Codex 
Alexandnnus Its position theie is m harmony with the cn- 
cumstance noted by seveial of the ancients, that it was read 
in the churches on the Sunday Clemens Alexandnnus 
also frequently quotes it as the woik of the “Apostle 
Clemens,” and the mode of quotation is such as to lead one 
lo believe that he regaided it as Scripture, though some 
have maintained that he did not regard it as canonical 
The genuineness of the epistle has been generally acknow- 
ledged. There is strong external testimony for it, and the 
internal evidence is at least not against it But as 
Dionysius of Connth (1 66 ad) is the first to mention 
Clemens as the author, there is a considerable interval 
between the date usually assigned to the epistle and the 
time of Dionysius, during which no one testifies to the 
epistle. Accoidmgly some critics have lefused to recognise 
Clemens as the author, and they put the letter well on into 
the 2d century. The date usually assigned to the letter is 
96 or 97 a. d. Some critics have assigned it to the year 
68 a.d., but the arguments are not satisfactory. Some 
writers have taken exception to a few chapters in the letter 
which they regard as mteipolations, but theiqopinious have 
not been generally adopted. The letter is defective. A 
whole leaf of the MS is supposed to be wanting The 
best edition of the epistle is by Professoi Lightfoot (London 
and Cambudge, 1869) A whole hteiature arose aiotmd the 
name of Clemens m subsequent times Of this literature 
the following’portions have come down to ns 1 A second 
Epistle to the Corinthians, found along with the first m 
the Codex Alexandnnus. As far as one can judge fiom 
the wutmg itself, this work is rather a homily than a 
letter. In all probability its author belonged to Egypt 
Yarious suppositions have been made as to its authorship, 
but none that commands the assent of a considerable 
number of critics. It seems to have been written towards 
the middle or end of the 2d century. 2 Two letters on 
Yirgmity, found m Synac. Theie is so external testi- 
mony that Clemens was the author of these letters, and 
they breathe a spirit of asceticism and dislike of marriage 
diffeient from that prevalent m the early times of Christi- 
anity. They also refer to customs of a later date. Notwith- 
standing this, some critics, especially some Roman Catho- 
lics, have keenly defended their genuineness 3 The 
Clementines These appear m two forms the Recognitions 
in Latin, and the Homilies m Gieek. They are a fiction. 
The writer attempts to represent the state of the church as 
it was during the period between the ascension of Christ 
and the entrance of St Paul on his work as an apostle. St 
Peter is accordingly the heio of the woik, and his great 
enemy is Simon the magician The doctrines of the book 
aie peculiar, and are most nearly allied to those that are 
reckoned to be the doctimes of the Ebiomtes The ques- 
tion arises, DLd the writer wish to represent the doctunes 
as the merely temporary doctrines of that peiiod of transi- 
tion ? Oi did he regard the doctrines which he has put 
forth in the work as the only true doctrines, and the sub- 
sequent doctrines of the Catholic Church as perversions 
of the true and aberrations from them? Baur and the 
Tubingen school have regarded the book as giving a 


genuine picture of the state of the eaily church and of 
Ebionitic doctrine, and a great pait of their theory of the 
origin and use of Christianity is based upon it. They 
suppose that in Simon the magician the writer has attacked 
the apostle Paul. Many critics suppose that the work was 
written at a very early period, but that it received numer- 
ous additions As the work now exists, it seems to belong to 
the end of the 2d or beginning of the 3d century 4. The 
Apostolical Constitutions This work is a series of regula- 
tions in regard to the management of the church, such as 
the functions and character of bishops, presbyters, and 
deacons (see last article) In all probability the work -was 
the result of one addition after another made to an ongm- 
ally small nucleus Some assign portions of it to the 
apostolic age Whiston thought that it was inspired. 
Most probably the main portion of it belongs to the 3d 
century. There is no reason foi connecting with it the 
name of Clemens, though this was done by ancient wi iters 
We should add to this list that some ascribed the canonical 
Epistle of the Hebrews to Clemens Romanus. 

Ignatius — The information we get m regard to Ignatius 
up till the time of Eusebius is exceedingly scanty. He is 
mentioned m the epistle of Polycarp. Ongen speaks of him 
in two passages, which, however, may possibly be interpo- 
lations Eusebius in his Chromcon, at the year 70 or 71 
a.d., states that he was appointed bishop of Antioch, and 
at the year 109 a d , that he suffered martyrdom _ He 
repeats the same statements m his Ecclesiastical History \ 
introducing his account of the martyrdom with the words, 
“The story goes.” After the time of Eusebius our 
information becomes much more precise and minute The 
birthday of the martyr (t.e , the day of his maityidom) was 
celebrated m the church of Antioch. _ Speeches were 
delivered m his praise Wondeiful stories were told of 
bnn. He was one of the children whom Christ took up 
in his arms and blessed. He introduced antiphonal chants 
into the seivice of the church, because he had seen a vision 
of angels praising God in antiphonal hymns The details 
of his martyrdom are given m a document devoted to the 
purpose Of this document there aie eight forms; but 
one is geneially believed to be better than the rest This 
one states that Trajan, m the ninth year of his reign, was 
in Antioch, that Ignatius was brought before him, and that 
the empeior condemned the bishop to be sent to Rome, and 
to be exposed to the wild beasts The wnteis then describe 
the journey of Ignatius to Rome, mention various letters 
which he wrote on the way, and then narrate his exposure 
to the wild beasts, and how they saw hun afterwards m a 
vision. The letters of Ignatius cause great difficulty to 
the cntic Eight of the letters ascribed to him are now 
universally rejected. There remain seven others. These 
seven appear m two Greek forms, a longer and a shorter. 
Latin translations of these foims are found, and they differ 
somewhat from the Greek And of the seven letters three 
are found m Syriac, and the Synac form is much shorter than 
the shortest of the Greek. Which are the original letters? 
Or have we the original letters at all? Unfortunately 
before the tune of Eusebius there is no external testimony 
to these letters that can give us any clue to the true 
nature of the text And the testimony of Eusebius is of 
little value. He states distinctly that there were seven 
letters. But the critics who maintain that the seven shorter 
Greek letters are largely interpolated, have no hesitation 
in agreeing to the opinion that these interpolations were 
made before the time of Eusebius. The shorter form 
unquestionably belongs to the 2d or 3d century, most pro- 
bably to the 2d A few critics have maintained that the 
longer form is the genuine. A very large number of critics 
regard the shorter Greek form as the original form, though 
almost all allow that there are some traces of interpolation 
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even in the shorter epistles Othu cntics maintain that 
the shorter Syriac forms aie alone genuine, that they aie 
not epitomes, but the original letters, and they appeal to 
the circumstance that all the references to the epistles up 
to the time of Eusebius belong exclusively to the three 
Syriac epistles The question is embittered by a keen 
controversy m regard to Episcopacy, the Ignatian lettei s 
being supposed to affoid stiong evidence of the early institu- 
tion of that form of church government The longer text 
was first known to scholars Usher discovered a Latin 
version of the shorter foim, and Vossius the Greek original 
of this version Tattani found the Syriac translation m an 
Egyptian monastery, and Cuieton edited it m 1845 
Cuieton’s services m connection with Ignatius deserve 
the highest praise; and his Corpus Ignatianum contains 
almost all the evidence that can be brought to bear on the 
subject. The contest m regard to Ignatius’s writings has 
been keen m various periods of the church’s history, and 
since the Syriac veision appeared, the subject has been 
discussed by a host of writers, among whom may be 
mentioned Bunsen, Barn, Dusterdieck, Denziger, Hilgen- 
feld, Lipsius, Ritschl, Merx, Nirschl, Zahn, and Newman 

Poly carp was bishop of Smyrna The puncipal part of 
the information we have in regard to him is derived from 
Irenseus, and may be accepted with confidence Irenaeus 
knew Polycarp personally, and remembered how Polycarp 
"related his intercourse with John and the rest who had 
seen the Lord.” The apostles appointed Polycaip a bishop 
of the church m Smyrna, and he remained there a long 
time teaching the truth In the time of Amcetus, Polycarp 
came to Rome, and showed a strong spirit of love and 
chanty, which was fully reciprocated by the Roman bishop 
They differed m regard to the celebration of the day of the 
passover, but their differences did not interfere with then 
love for each other A special document describes the 
martyrdom of Polycarp There are good reasons for 
doubting the minute accuracy of this work, but the mam 
ciicumstances have the appearance of being true. A 
persecution had arisen m Smyrna against the Christians, 
and naturally a demand was made for Polycarp, the chief 
of the Christians At first he fled, but finding that this 
was of no use, he allowed himself to be apprehended and 
brought back. He was led before the proconsul, and urged 
to swear by Caesar and revile Christ. “ Eighty and six 
years,” said Polycarp, “ have I served Him, and He has 
done me no ill, and how can I blaspheme my Ring who 
has saved me?” The multitude wished the Asiarch to 
expose the bishop to the lions, but the Asiarch lefused, as 
the time for lions was over So the people gathered wood 
and lighted a fire. And Polycarp was placed m the fire, 
and ultimately also stabbed. The date of his martyrdom 
has been matter of keen discussion Eusebius fixed it at 
166 a d The Martymum mentions that it took place in 
the proconsulate of Statius Quadratus Recently Waddmg- 
ton has tried to show that Quadratus was proconsul in 
154-5, and Lipsius has based on this lesult the con- 
clusion that Poly carp suffered martyrdom m 155. This 
date, however, is open to serious objections; and even 
Waddmgton’s reasons for placing the proconsulate of 
Quadratus m 154-5, are not of a satisfactory nature. The 
only writing that can be now attributed to Polycarp is a 
letter to the Philippi ans. This letter is mentioned by 
Irenseus and by subsequent writers Jerome mentions 
that it was read in the churches. It is a simple outpouring 
of ordinary Christian thought and feeling The Tubingen 
School deny the genuineness of the epistle on internal 
evidence. Ritschl has tried to show that it is largely 
interpolated, and there are strong reasons for believing 
the thirteenth chapter an interpolation. 

Barnabas. — There has come down to us a work called the 


Ejndle of Bamalas I his voik is unamnjCrusJy asenbed 
to Barnabas, the companion of St Paul, by eaily Chnstian 
•waters Clemens Alexandnnus quotes the lettei seven 
tunes, and speaks of it as tlie work of the apostle Barnabas. 
Ongen, Eusebius, and Jeiome mention it The internal 
evidence is conclusive against its genuineness The writer 
legal ds the Jews as entuely wrong m having practised the 
ceremonial law He thinks that Moses never intended 
that the piecepts of the law should be earned out literally. 
They weie to be understood fiom the first spiritually. By 
this liteial intei pi etation the Jews had foifeited all claim 
to the covenant The covenant belongs only to Christians 
who obey the law m spirit The writer applies this prin- 
ciple to sacrifices, cucumcision, and the Sabbath It is 
difficult to imagine that Barnabas could have adopted such 
a mode of viewing the law. In all probability he adhered 
to some of the Jewish practices to the end of his days. 
Moreover, the wiiter commits such mistakes in relation to 
the Jewish ritual as no Jew would commit who had had 
practical experience of it. Some of the opinions m the 
lettei, and the whole tone of thought indicate that the 
v liter had stiongly felt the influence of Alexandrian 
Judaistic speculation. Accordingly, some critics have 
maintained that it was wntten m Alexandria There is no 

clue to a date , hut theie aie various indications which 
have been differently intei pi eted by different critics 
Some, as Weusacker, have assigned it to the reign of 
Yespasian ; others, as "Wieselei, to the reign of Dormtian ; 
but the great majonty of cntics assign it to the reign of 
Hadrian, some time between 119 and 12G a d The letter 
consists of two paits Tlie lattei part is somewhat different 
m style and puipoit fiom the foimci, and, accordingly, 
doubts have been euteitamed as to its genuineness But 
there is no good leason for doubt, and external testimony 
is in favour of it The fiist five chapters weie extant only 
m the Latin translation until Tischendoif discovered the 
entire Greek of the fiist part m the Codex Smaticus. The 
letter is interesting, as throwing light upon a peculiar 
phase of theological speculation m the eaily church 
Hermas — The Pastor of Eei mas is one of the most 
interesting books of Chnstian antiquity. The name 
Heimas occurs several times m the work, and it was there- 
fore natural for the ancients to suppose that this was the 
name of the author. The book at a very early period 
became widely known m the East, and was regarded as 
inspired. Irenseus, Clemens Alexandnnus, and Origen 
speak of it and quote it as Scripture, and Eusebius uses 
somewhat similar language m regard to it Ongen asserts 
his belief that the author was the Hermas mentioned in 
the Epistle to the Romans. The Afncan Church held a 
different opinion m regard to it Tertullian speaks slight- 
ingly of it, and the story became current that it was 
written by a Heimas, who was brother to Fius, bishop of 
Rome from 140 to 165 l.d It may be doubted whether 
the author has really given his name. The work is ficti- 
tious in form, and there is no good reason for supposing 
that he has introduced any real characters into it. There 
is no clear indication of a date , but various circumstances 
lead to the inference that it was written towards the end 
of the reign of Hadrian, or the beginning of the reign of 
Antoninus Pius. Internal evidence points strongly to Italy 
as the place in which it was written. The book is divided 
into three parts * visions, commandments, and similitudes. 
It was very popular with the ancient church, and deservedly 
so It piesents Chnstian truth in an attractive manner. 
Its tone is high and noble, and it breathes the spirit of 
the gospel of love. The name of Christ does not occur in 
it, and as the references to the Son of God are few, some 
have characterised the book as strongly Judaistic. Indeed, 
various heresies and heretical tendencies have been dis- 
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covered in it by keen-eyed cutics , but as Clemens Alex- 
andrinus and Ongen failed to see them, and as the great 
mass of the early church accepted it as eminently fitted to 
edify, we cannot but think that the critics are wrong 
The Pastor of Ilermas has come down to us in several Latin 
translations. Simonides was the first to give us any por- 
tion of it in Greek He brought three leaves of a codex of 
it from Mount Athos, with a copy of a considerable portion 
of the rest. The remainder of the Athos MS has not 
been discovered Tischendorf found a large portion of 
tbe Pastor of Hernias in Greek at the end of the Codex 
Sinaiticus. The Greek is very nearly the same as the 
Greek of Simonides 

There are numerous editions of the works of the 
apostolic fathers, but special mention may be made of 
those of Coteleiius, Hefele, Dressel, Hilgenfeld, and 
Jacobson Professor Lightfoot’s Clemens Romanics is the 
first part of what promises to he the most satisfactory 
edition of the apostolic fathers Translations of all the 
works mentioned m this article, including the writings 
attributed to Clemens, are given m Claik’s Ante-Niceue 
Christian Library, and the woiks are discussed in Hilgen- 
feld’s Apostolische Voter, 1853, and Donaldson’s Apostolical 
Fathers , 1874 (j D.) 

APOSTOLICI, oi Apostolic Brethren, a name 
assumed by three different sects, which professed a close 
adherence to the doctrines and practice of the apostles. 
The earliest, known also as the Apotactici, were a branch 
of the Encratites, and came into existence m the 3d century 
According to Epiphanius, their principles were communistic. 
The second sect of the name was formed m the district 
surrounding Cologne about the middle of the 12th century 
Its members were zealous reformers, rejecting the authority 
of the Pope and the rites and ceremonies of the church 
It is not certain that they absolutely rejected mainage, 
though they preferred celibacy Founding on the authority 
of St Paul, the celibates took spiritual sisters, with whom 
they lived m concubinage. Bernard of Clairvaux wrote 
against the sect, and some of its most prominent members 
being brought before the archbishop of Cologne were con- 
demned to the flames The thud sect of Apostohci in 
chronological order was founded by Gerhard Segarelli, a 
mechanic of Parma, towards the close of the 13th century 
Segarelli, who had sought admission unsuccessfully to the 
Franciscan order, was much impressed, it is said, by a 
picture of the apostles which hung m the Franciscan chapel 
at Parma Becoming convinced that the much-needed 
reform of the church could only be effected by a return to 
the apostolic practice, he sought to establish a community 
m which the life of the apostles should he imitated as 
closely as possible. By slow degrees he gathered a con- 
siderable number of followers, chiefly from the lower orders, 
who went about fiom place to place clad in white robes, 
with long beards, dishevelled hair, and bare heads, accom- 
panied by women whom they called their spiritual sisters. 
Like the other two sects of the same name, they established 
a community of goods Though their practice was thus 
peculiar, their doctrinal teaching did not for a considerable 
period seriously diverge fiom the orthodox standard The 
arrest of their leader by the bishop of Parma (1280), and 
condemnatory decrees issued by Honorius IV. (1286) and 
Nicolas IV. (1290), changed their position into one of open 
hostility to the Church of Rome. Accepting the predictions 
of the Abbot J oachim of Flora, they looked for the down- 
fall of the papacy, which they described as the Babylon of 
Scripture, and the establishment of a new and purer church 
upon its ruins. Segarelli was accused of heresy in 1 294, 
but escaped for the time by recantation. In 1 300, how- 
ever, he was condemned as a relapsed heretic to the flames 
His place was immediately taken by Dolcino of Novara, 
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the natuial son of a priest, under whom the sect became 
still larger and more formidable He seems to have beer 
a man of superior power to Segarelli m all respects, and 
especially to have had considerable talent as a military 
leader, having succeeded m carrying on awai for two yeais 
against Raynenus, bishop of Vercelli In 1307 he was 
defeated, taken prisoner, and put to a ciuel death at Ver- 
celli. The name “ Dolcimsts,” frequently applied to the 
sect, marks the extent of Dolcmo’s influence, as does also 
an allusion to him m Dante’s Inferno. The sect of the 
Apostolici maintained its existence m spite of continual 
persecution until the beginning of the 15th century, when 
it became extinct or was meiged in other sects. (See 
Muraton’s “ Historia Dulcmi,” m his Ret um Italicarum 
Scnptores, ix. § 425, Mosheim’s Gesckichte des Aposteloi dens 
1748 , Neandei’s Church Histoiy, vol vm , Manotti’s 
Fra Dolcino and his Times, 1853, Milman’s Latin Christi- 
anity, vol vu ) 

APOSTOLIHS, Michael, a Greek theologian and 
lhetoncian of the 15th century When, m 1453, tbe 
Turks made themselves masters of his native city, Con- 
stantinople, he fled to Italy, and there obtained the pro- 
tection of Cardinal Bessarion But engaging in the great 
dispute that then raged between tbe upholders of Aristotle 
and Plato, his zeal for the latter led him to speak so dis- 
respectfully and contemptuously of the more popular 
philosopher and his defender, Theodorns of Gaza, that ho 
fell under the severe reprehension of his patron, who was 
too thoroughly a follower of Plato to wish his cause to be 
maintained by weapons so unwoithy He afterwards re- 
tired to Crete, where, with a “ proud humility/’ he earned 
a scanty living by the teaching of children and the copy 
mg of manuscripts. Many of the productions of his pen 
are still to be found m the libraries of Euiope One of 
them, a copy of the leones of Philostratus at Bologna, 
bears the inscription . “ The king of the poor of this world 
has written this book for his living ” Of his numeions 
works a few have been printed : — Hapoi/uai, Basle, 1538, 
now exceedingly rare , a collection of proveibs in Greek, 
of which a fuller edition appeared at Leyden, “ Curante 
Hemsio,” m 1619 ; Oratio Panegyrica ad Fredericum III 
m Freher’s Scriptores Rerum Germanicarum, vol n., 
Fiankfort, 1624, Georgn Gemisthi Plethoms et Mich 
Apostolii Orationes funebres duce in qiahus de Immot tah- 
tate Animce exponitur, Leipsic, 1793, and a work against 
the Latin Church and the Council of Florence m Le 
Mome’s Varia Sact'a. Apostokus died about 1480, leav- 
ing two sons, Anstobulus Apostolius and Arsenius. The 
latter became bishop of Malvasia (Momembasia) in the 
Morea. 

APOTHECARY. This name is denved from the Greek 
’ArrodrjKV), a word used by Galen to denote the repository 
where his medicines were kept In Scotland the term is 
often applied to one who compounds and sells drugs, but 
this class is now defined m the language of some recent 
Acts of Parliament as pharmaceutical chemists, and chemists 
and druggists, both m England and Scotland In England 
the name indicates a general practitioner m medicine who 
supplies drugs to his patients. The Apothecaries’ Society 
of London is one of the corporations of that city, and both 
by Royal Charters and Acts of Parliament exercises the 
power of granting licences to practise medicine. The 
members of this society do not possess and never have pos- 
sessed any exclusive power to deal m or sell drugs; and 
until very lately (1868) any person whatever might open 
what is called a chemist’s shop, and deal in drugs and 
poisons. In that year, however, the Pharmacy Act was 
passed, which prohibits any person from engaging in this 
business without being registered. 

From early records we learn that the different branches 
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of the medical profession were not regulaily distinguished 
till the reign of Henry VIII , when separate duties were 
assigned to them, and peculiar privileges were granted to 
each In 1518 the physicians of London were incorporated, 
and the barber-surgeons m 1540 But, independently of 
the physicians and the surgeons, there were a great number 
of irregular practitioners, who were more or less molested 
by their legitimate rivals, and it became necessary to pass 
an Act m 1543 for their protection and toleration As 
many of these practitioners kept shops for the sale of 
medicines, the teim “ apothecary ” was used to designate 
their calling 

In April 1606 James I. incorporated the apothecaries as 
one of the city companies, uniting them with the grocers 
On their charter being renewed m 1617 they were formed 
into a separate corporation, under the title of the “Apothe- 
caries of the City of London ” These apothecaries appear 
to have prescribed medicines in addition to dispensing 
them, and to have claimed an ancient right of acting in 
this double capacity, and it may be mentioned that Henry 
VIII , after the grant of the charter to the College of 
Physicians, appointed an apothecary to the Princess Mary, 
who was delicate and unhealthy, at a salary of 40 marks a 
year, “pro meliore curd et consider atione samtatis suce .” 
During the 17th century, however, there arose a warm 
contest between the physicians and the apothecaries, — the 
former accusing the latter of usurping their province, and 
the latter continuing and justifying the usurpation until 
the dispute was finally set at rest by a judgment of the 
House of Lords m 1703, when it was decided that the 
duty of the apothecary consisted not only m compounding 
and dispensing, but also in directing and ordering the 
remedies employed m the treatment of disease In 1722 
an Act was obtained empowering the Apothecaries’ Com- 
pany to visit the shops of all apothecaries practising m 
London, and to destroy such drugs as they found unfit for 
use. In 1748 great additional powers were given to the 
company by an Act authorising them to appomt a board 
of ten examiners, without whose license no persons should 
be allowed to dispense medicines m London, or within a 
circuit of 7 miles round it In 1815, however, an Act of 
Parliament was passed which gave the Apothecaries’ Society 
a new position, empowering a board, consisting of twelve 
of their members, to examine and license all apothecaries 
throughout England and Wales. It also enacted that, fiom 
the 1st of August of that year, no peisons except those 
who were so licensed should have the right to act as 
apothecaries, and it gave the Society the power of prosecut- 
ing those who practised without such license. But the 
Act expressly exempted from prosecution all persons who 
were then m actual practice, and it distinctly excluded 
from its operation all persons pursuing the calling of 
chemists and druggists. It was also provided that the Act 
should m no way interfere with the rights or privileges of 
the English Universities, or of the English College of 
Surgeons or the College of Physicians , and indeed a 
clause imposed severe penalties on any apothecanes who 
should refuse to compound and dispense medicines on the 
order of a physician, legally qualified to act as such. It 
is therefore clear that the Act contemplated the creation of 
a class of practitioners who, while having the right to 
practise medicine, should assist and co-operate with the 
physicians and surgeons. 

Before this Act came into operation the education of 
the medical practitioners of England and Wales was entirely 
optional on their own part, and although many of them 
possessed degrees or licences from the universities or col- 
leges, the greater number possessed no such qualification, 
and many of them were wholly illiterate and uneducated. 
The Court of Examiners of the Apothecaries’ Society being 
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empowered to enforce the acquisition of a sufficient medieal 
education upon its future licentiates, specified from time to 
time the courses of lectures or terms of hospital practice to 
be attended by medical students before their examination, 
and, in the progress of years, regular schools of medicmo 
were organised throughout England 

As it was found that, notwithstanding the stringent 
regulations as to medical acqunements, the candidates 
were m many instances deficient m preliminary education, 
the Court of Examiners instituted, about the year 1850, a 
preliminaiy examination in Arts as a necessary and indis- 
pensable prerequisite to the medical curriculum, and this 
provision has been so expanded that, at the present day, 
all medical students m the United Kingdom are compelled 
to pass a preliminary examination in Arts, unless they hold 
a university degree. An Act of Parliament, passed m 
1858, and known as the Medical Act, made very little 
alteration in the powers exercised by the Apothecanes’ 
Society, and indeed it confirmed and m some degree 
amplified them, for whereas by the Act of 1815, the licen- 
tiates of the Society were authorised to practise as such 
only m England and Wales, the new measure gave them 
the same right in Scotland and Ireland. 

A still more recent Act, passed m 1874, relates exclu- 
sively to the Apothecanes’ Society, and is termed the 
Apothecaries’ Act Amendment Act By this measure 
some provisions of the Act of 1815, which had become 
obsolete or unsuited to the present times, were repealed, 
and powers were given to the Society to unite or co-operate 
with other medical licensing bodies m granting licences to 
practise The Act of 1815 had made it compulsory on all 
candidates for a licence to have served an apprenticeship 
of five years to an apothecary, and although by the inter- 
pretation of the Court of Examiners of the Society this term 
really included the whole period of medical study, yet the 
regulation was felt as a grievance by many members of the 
medical profession It is accordingly repealed, and no 
apprenticeship is now necessary The restriction of the 
choice of examiners to the members of the Society is also 
repealed, and the Society has moreover the power (which it 
did not befoie possess) to strike off from the list of its 
licentiates the names of disreputable persons As a 
question was raised, under the Act of 1815, whether 
women were admissible as candidates for the medical licence 
(owing to the ambiguous wording of the measure), and as 
the society, acting under legal advice, had admitted a 
woman to the licence, the Act of 1874 refers to the point, 
but leaves it still undecided, merely specifying that the 
new Act does not deprive the Society of any right or 
obligation they may have to admit women to examina- 
tion, and to enter their names on the list of licentiates 
if they acquit themselves satisfactorily. 

APOTHEOSIS, deification, the enrolment of a mortal 
among the gods In its most rudimentary form, this 
practice may be regarded as an offshoot of the univcisal 
belief of primitive mankind m the existence of disembodied 
spirits, and their continued agency m human affairs. 
(Tylor, Primitive Culture, ch. xi.-xvu ) An invisible being 
thus invested with beneficent or malefic attributes, and 
capable of being offended or propitiated, virtually becomes 
a local or tutelary divinity. The cultus of such genu con- 
stitutes a large part of the religion of most negro nations. 
In China it takes the shape of a respectful veneration of 
ancestors, accompanied by a species of liturgical service. 
In India it is apparently excluded by the tenet of incarna- 
tion, according to which the individual either resumes a 
rank previously held by him, or enters upon a cycle of 
transmigrations admitting of no fixity of condition and, 
consequently, of no absolute deification. The Egyptian, 
Persian and Phoenician theologies seem to offer no traoe of 
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the idea; but there is reason to expect that it will be 
shown to have been a leading featuie of the religions of 
Assyria and Babylon Bor perfectly unequivocal examples 
of its prevalence among a highly cultivated people, we 
must resort to Greece and Rome. In Greece the worship 
of deified heroes was universal. A distinction, however, 
must be observed between the imaginary patriarchs of the 
golden age, who, after their decease, according to Hesiod 
{Of et Dies , 121), became by the counsel of Zeus beneficent 
dsemons, guardians of mortal men, hut who seem to have 
enjoyed only a vague and general veneration, and the 
mythical heroes, definite objects of worship., who may have 
been equally apocryphal, but whose legends were none the 
less regai ded as authentic history The reputed f oundei s 

of cities were especially honoured with sacrifices by then 
descendants, and the practice extended to such indubitably 
historical personages as Lycurgus, Brasidas, Harmodins, 
Aristogiton, and Ptolemy fiagtis Instances of the origina- 
tion. of such worship m the historical period are nevertheless 
rare, and the veneration paid to the hero was in all cases 
merely local The religious honours subsequently bestowed 
m their lifetime on Lysander, Alexander the Cheat, and 
other illustuons persons, were merely the extravagance of 
flattery, devoid of any influence on the national theology 
The same cannot be said of the apotheosis of the Cassais, 
the germ of winch already existed in the veneration paid 
to the legendary founder of Home To the Roman the 
emperor appeared as the visible manifestation of the genius 
of the state, long the object of his reverence (Fnedlander, 
Sittmgesclnchte Roms, vol ul p 455 ) The people, says 
Suetonius, fully believed m the divinity of Julius Ceesar, 
hinting at the same time that this was by no means the 
case with the majority of the apotheoses subsequently 
decreed by the senate (Jul. Coes, c 88 ) The honour 
was indeed not only conferred upon almost every emperor 
who transmitted the sceptre to his descendants, but fre- 
quently upon deceased members of his family, or even his 
personal favourites, as in the case of Antmous Sixty 
persons altogether are recorded as having been thus raised 
to divine honours from the time of Caesar to that of Con- 
ptantuie The majority of such apotheoses would be 
regarded as mere matters of official foim , m some instances, 
however, it was otherwise. We learn fiom Capitohnus 
that Marcus Aurelius was still worshipped as a household 
divinity in the time of Diocletian, and was believed 
to impart revelations m dreams ( Vit. M. Ant. c 
18) Antmous was adored m Egypt a century after his 
death (Origen, Contra Celsum, m. 36). The ceremonies 
attendant on an imperial apotheosis are very fully described 
by Herodian (lib iv c 2) on occasion of the obsequies of 
Severus, which he appears to have witnessed The most 
significant was the dismission, at the moment of kindling 
the funeral pyre, of an eagle which was supposed to bear 
the empeior's soul to heaven Shaip-sighted persons had 
actually beheld the ascension of Augustus (Suet , August c 
100), and of Drusilla, sister of Oaligula, the latter eye- 
witness took the public incredulity exceedingly amiss 
(Seneca, Apocolocy-ntos-is ) The ludicrous side of the deifi- 
cation of a bad or indifferent emperor could escape no 
one, and is pungently illustrated by Seneca m the witty 
lampoon just quoted . even heie, however, it is laid down 
that principes pietate etjusiitia dei fiunt. Representations 
of apotheoses occur on several woiks of art, the most 
important are the apotheosis of Homer on a relief in the 
Townley collection, and that of Augustus on a magnificent 
cameo m the louvre. The establishment of Christianity 
put an end to apotheosis as an avowed belief and a public 
ceremony, although the principle on which it rested is still 
conspicuous in the adoration and invocation of saints by 
the Latin, Greek, and African Churches The commemo- 
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ration of Auguste Comte by his followers may be cited as 
another instance in point The worship of All and his 
sous by some Persian sects, and that of the Caliph Hakem 
by the Druses, are not properly examples of apotheosis, 
being rendered to them not as deified mortals, hut as incar- 
nations of the Deity (u g ) 

APPALACHIAN MOUNTAINS, the general name 

given to a vast system of elevations in North America, 
paitly m Canada, bnt mostly in the United States, 
extending for 1300 miles, fiom Cape Gaspe, on the Gulf 
of St Lawience, south-west to Alabama The whole 
system may be conveniently divided into three great 
sections the Not them, from Cape Qasp6 to New York, 
the Central , from New York to the valley of the New 
River, and the Southern, from the New River onwards 
The first of these mcluci.es the Ad iron backs, the Green 
Mountains, and the White Mountains, and the irregular 
elevations towards, the north, the central contains a large 
portion of the Blue Ridge, the AUeghames propei, and a 
great number of lesser ranges : and the southern consists 
of the prolongation of the Blue Ridge, the Black Moun- 
tains, the Smoky Mountains, and the Unaka Mountains, 

I The whole range, and especially the cential portion, is 

I remarkable for the parallelism of the various ridges, the 

uniform height of the summits m the same part of the 

| chain, the absence of a central axis of elevation, and the 

presence, instead, of a central valley or axis of depression, 
The typical arrangement of the system — most distinctly 
visible in the central division — might he represented in 
diagram thus : first, a stretch of countiy, gradually sloping, 
with slight undulations and irregularities, upwards from 
the Atlantic, and attaining a height of 300, 600, or 1000 
feet , then, a lo% ridge using like a rampart, and sue- 
I ceeded by other ridges separated fiom each other by longi- 
| tudmal valleys , next, the great central valley or axis of 
depression , and lastly, a new succession of ridges breaking 
| off into table-land with transverse valleys and a gradual 
! decrease of elevation The Atlantic slope varies in breadth 
j from 50 miles, as m New England, to 200 miles, m the 
I south, and m the neighbourhood of New Yoik has almost 
altogether subsided The central valley may be traced from 
Lake Champlain m the north, along the eouise of the Hud- 
son, down through the Cumbeiland Talley, m Pennsylvania, 
and the Great Talley of Yirgima and Tennessee, it vanes 
m breadth from 15 miles m the north, to 50 or 60 miles 
m the 3 outh The elevation of the valley rises towards the 
south in keeping with the elevation of the neighbouring 
ranges. None of the summits of the system reach the 
region of perpetual snow, but a large number of them attain 
a considerable altitude. In the Adirondack.? the highest 
point, Mt Tahawus orMt Marcy, reaches 5379 feet. In the 
White Mountains, Mt. Washington, in the mam chain, has 
a height of 6288 feet; Mt. Adams, 5794, Mt. Madison, 
5365, Mt Jefferson, 5714, Mt Clay, 5553, Mt. Monroe, 
5384, Lafayette, 5290; and a gieat number of summits 
attain a height of more than 4000 feet. In the Green 
Mountains the highest point, Mt Mansfield, is 4430 feet , 
Lincoln Mount, 4078 , Kilbngton Peak, 4221 j Camel 
Hump, 4088, and a number of other heights upwards 
of 3000 feet. In the central division the hypsometric 
surveys are imperfect; but the general elevation of the 
higher chains is from. 1000 to 2500 feet. As we approach 
the south, the complexity of the system and the altitude of 
the individual mountains increase together, and the chains 
which have run parallel and distinct begin, as it were, to 
gather and fold themselves into an, irregular cod. The 
peaks of Otter m Virginia are about 4000 feet high ; and 
in the Black Mountains, the Black Dome (Ckngmann), 
which Is the culminating point of the whole system, attains 
the height of 6707 feet. Balsam Cone (also known m 
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Quyot, from the hypsometncal explorer of the region) has 
6671; Black Brother, 6619, andMt Halfback (Sugarloaf), 
6403 , besides a large number of summits varying fiom 
3000 up to 6000 feet. In the Smoky Mountains we have 
Clmgmann’s Dome, 6660 feet high, Guyot (m Tennessee), 
6636 , Mt Alexander, 6447, Mt Leconte, 6612, Mt 
Curtis, 6568 , several others upwards of 6000, and a great 
many of more than 5000. In the whole Appalachian 
system, Lake Champlain is almost the only lake of any 
importance , but a multitude of rivers, and some of them 
of considerable size, find their sources m its recesses The 
watershed does not lie along any one continuous axis, but 
shifts its position several times along the line In the 
north it is found m a stretch of country, called the Height 
of Land, that lies between the White and the Green Moun- 
tains, and gives birth to the Connecticut and a number 
of smaller streams , next, it is formed by the Adirondack 
Mountains, which supply the sources of the Hudson River, 
and, further south, by the high plateaus of Pennsylvania 
and Hew York, which give origin to the Delaware and the 
Susquehanna, with their numerous tubutanes These nveis, 
flowing south and east, have thus to cut their way through 
the successive ridges of the whole Appalachian range The 
watershed is next situated m the Alleghanies proper, which 
send a number of affluents to the Ohio on the west, and 
give rise to the James River on the east, and lastly, it 
runs along the terminal cluster or coil composed of the 
Black, the Smoky, and the Unaka Mountains Here a 
tributary of the Ohio, called the Red River, a number of 
the affluents of the Tennessee, and various less important 
streams, have their sources The Appalachian Mountains 
are a vast storehouse of mineral wealth Magnetite, hema- 
tite, limonite, and other iron ores, are found m great 
abundance The fiist is best exhibited m what is fre- 
quently called the Champlain Iron District, where it is 
now largely manufactured , and it also attains remarkable 
development m various parts of New York and New 
Jersey. The extensive deposits of this ore in Virginia, 
Noith Carolina, and Georgia, have hitherto been turned 
to comparatively little account It is frequently con- 
taminated by phosphate of lime, sulphur, and titanium 
Red hematite is found in New York, Pennsylvania, Ten- 
nessee, and Georgia, and is usually known as Clinton ore, 
from a place of that name in Madison County, New Yoik, 
while in Tennessee it is called Dyestone ore. It is of 
great commercial importance, though, on account of the 
amount of phosphorus which it contains, it is worthless 
for the manufacture of steel Limonite, or brown hema- 
tite, which, from its fusible chaiacter, is usually worked 
along with the more crystalline ores, occurs m a series of 
beds all along the flanks of the Appalachians, from Maine 
m the north to Georgia m the south. The earthy carbonate 
of iron — “ clay ironstone ore,” “ shell ore,” “ kidney ore,” 
— is found m most parts of the system in connection with 
the Carboniferous strata, and has been very largely manu- 
factured. In the northern district alone — that is, in the 
eastern part of New York, m New Jersey, and Eastern 
Pennsylvania — the number of furnaces is about 200, and 
the gross production of iron 900,000 tons per annum, or 
one-third of the entire production of the United States 
This abundance of ore would have been almost useless had 
it not been for the equally abundant supplies of fuel , and 
the coal measures are among the most extensive m the 
world, the bituminous coal alone covering an area of 56,000 
square miles, without counting the unrivalled beds of 
anthracite m Pennsylvania and New York, which cover an 
area of between 400 and 500 miles. While the supply 
of gold, silver, copper, and lead is of comparatively no 
importance, marble, limestone, fire-clay, gypsum, and salt 
are extremely abundant. Many of the ranges are richly 


coveied with forest, and yield large quantities of valuable 
timber, consisting chiefly of sugar maple, white buck, 
beech, and ash, m the north, and oak, cherry-tree, white 
poplar, white and yellow pme, towards the south The 
dark foliage of the pines, balsam-firs, hemlock-tiees, and 
cedars, gives colour and name to many of the districts. 
Rhododendrons, kalmias, azaleas, and other flowenng 
shrubs, often grow in almost impenetiable thickets, and 
m some parts the botanist is at once delighted and be- 
wildered by the profusion and variety of the smaller 
plants. Bears, “ panthers,” wild cats, and wolves haunt 
the forests in laige numbers 

The Appalachian system has a history which is of great 
mterest, as it affoids the clue to the causes of its forma- 
tion , but a few points only can be touched on here 
The earliest strata in the range are of Upper Cambuan age, 
and during the later portion of this penod the Potsdam 
sandstone was deposited, the nature of which demonstrates 
that a large portion of the United States was then a shallow 
sea. Upon this were superimposed strata of Silurian, 
Devonian, and Caibomferous age, but these deposits were 
by far the thickest along the broad band now occupied by 
the Appalachians, and where thickest they have the general 
character of shallow water-beds. Beds of the same age 
occupy the valley of the Mississippi, there they are largely 
composed of limestones and deep water-beds, and have an 
aggregate thickness of about 8000 feet, usually horizontal 
or only slightly inclined In the Appalachian Mountains 
their aggregate thickness is 40,000 feet, and the beds are 
thrown into complicated folds and contortions. At the 
close of the Carboniferous Period the beds weie deposited m 
shallow water, and hence there must have been a subsid- 
ence along the band whereby the Potsdam sandstone and its 
associated rocks were depiessedfrom 30,000 to 40,000 feet 
below the sea-level This depression threw the strata into 
one gigantic synclinal basin, to conform to which the 
beds were necessarily crumpled up, and at the same time 
more or less metamorphosed Then the beds began to rise 
above the sea-level, and the valleys and ridges to be formed, 
a process which may have been one of slow development, 
but which had made considerable advance prior to the 
Triassic age, when sandstones were deposited m the Appa- 
lachian valleys The elevation has continued until the 
Potsdam sandstone is now a few hundred feet above 
the sea If the strata had retained their original character 
and planes of deposition relatively to the horizon, the 
highest mountains would have reached 40,000 feet ; but, 
as we have seen, they actually attain but 6707 feet. The 
elevation was not confined to the line of the Appalachians, 
but was continental m extent. Dunng the process of 
elevation denudation was m operation, and by this agency 
the surface features of the range generally have been 
moulded. From this brief summary some idea may be 
conceived of the numeious opeiations and circumstances 
involved in the formation of a mountain chain like the 
Appalachians, which are intermediate m nature and in age 
between the older Laurentides, which are now worn down 
almost to a stump, and the Rocky Mountains, which have 
an air of comparative freshness (For fuller details on 
this subject, consult the references given below and the 
separate ai tides on the States in this work: — Petermann’s 
Mittheilungen, 1860, p 263, The American Journal of 
Science, vol. xxxi. p 157, and p. 392, 1861; Roger’s 
Report on the Geology of Pennsylvania , 1858 ; a paper by 
Dana in the American Journal of Science, vol. xxxvx 
p. 227, 1863; Hall, Paleontology of New York, vol. lii , 
Sterry Hunt’s “Geognosy of the Appalachian System,” 
in Ins presidential address, Proceedings of American 
Association for the Advancement of Science , for 1872, 
P 3.) 
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A PPARITION'S; in the ordinal y acceptation of the 
word, can scarcely be better defined than m the 
terms used by Defoe • “ They are the invisible inhabitants 
of the unknown world, affecting human shapes or other 
shapes, and showing themselves visibly to us ” In this 
definition no account is taken of “ spectial illusions, in- 
voluntarily generated, by means of which figures or foims, 
not present to the actual sense, aie neveitheless depicted 
with a vividness and intensity sufficient to cieate a tem- 
porary belief of their reality” Theories of apparitions 
generally deal with these hallucinations, and no doubt they 
are the foundation of many of the stones of superstition, 
but they scaicely suffice to account foi the mnveisality of 
the belief mthe possible appeaiance of disembodied spnits 
These figuies, land or threatening, are piobably the first 
objects that meet the vision of pnmitive men, when they 
begin to reflect on the unseen poweis around them, and 
“to exploie these coasts which our geogiapheis cannot 
describe ” Ghosts are almost the fiist guess of the savage, 
almost-*the last infirmity of the civilised imagination , on 
these forms, shadowy and unsubstantial as they are, solid 
superstructures of ritual and morality have been based, 
and apparitions, with the consequences of the belief m 
them, have a literature and a history of their own 
In the first place, the belief has had an immense effect on 
the religious and moral development of our race Though 
it is as yet impossible to analyse to its first elements the con- 
fused mass of fear and custom which makes up* the faith of 
savages, there can be little doubt that their leligion, with 
the later and refined heathenism of Greece and Rome, 
sprang m part from the pi opitiation of the spirits of ancestors 
Again, it would no longer be true to say, as Scott did foity 
yeais ago, that “the increasing civilisation of all well-con- 
stituted countries has blotted out the belief m apparitions ” 
The visionaues who found their religion on a pretended 
intercourse with the dead, and who consider the highest 
function of their cleigy to be “the serving of tables” — 
tables that rap and move — may be counted m Amenca by 
millions Many causes have combined to bring about 
this return to what a short time ago seemed a foilorn 
superstition First, there was that leaction against the 
somewhat commonplace scepticism of the last centiuy 
which took m literature the form of Romanticism and of 
the Gothic revival, and brought back m a poetical shape 
the failles and spectres of mediaeval fancy Again, tlio 
lofty morality and pure life of Swedenborg (1688-1771) 
won a hearing for Ins extiaorcknary visions, and minds 
influenced by him weie ready to welcome further additions 
to the maivellous He declared that “the spirit of man is 
a form , ” and added that it had been “ given to him to 
converse with almost all the dead whom he had known in 
the life of the body ” Last of all came what is called 
spiritualism, inspired by an impatient revolt against the 
supposed tendencies and conclusions of modern science 
Inquirers who live m constant feai that science is trying 
to demonstrate the truth of materialism, and to rob them 
of their dearest hope, that of a future life m the society of 
their departed friends, turn eagerly to what they t.InnV 
ocular evidence of another existence Theie is scarcely 
any literature, not even the records of trials for witch- 
craft, that is more sad and ludicrous than the accounts 
of “ spiritual stances,” with the persistence of the 
bereaved m seeking a sign The attempt of the Alex- 
andrian Platomsts to substitute the visions of trances foi 
the conclusions of intellect has been called the despair 
ef reason; and modern spiritualism, when it is not a 


diawmg-room amusement, is too often a moment m the 
despair of faith 

The belief m appantions, we have said, has its history, 
a histoiy contained m ancient laws and liteiature, m the 
customs and supeistitions of savages, and m the fireside 
ghost-stones of oui own homes By a comparison of all 
these we shall try, first, to show how the notion of the 
existence of spirits and of the possibility of their appear- 
ance arose, next, to tiace several of the shapes m which it 
is most powerful and general, lastly, to point out how 
modem theories and marvels are connected with primitive 
and savage ideas, and we shall piobably amve at the con 
elusion that theie is either some substiatum of unexplained 
facts, 01 that the human imagination is subject to laws 
which have not been sufficiently investigated 

It would be rash to say, with Mr Herbert Spencer, that Pm nature 
the propitiation of the spirits of ancestors is the first germ beliefs 
of all leligion, and it would be premature to deny that 
there may be races which have no conception of the exist- 
ence of the spirit aftei death. But it is safe to assert that 
there aie very few savage peoples who do not believe that 
their dead ancestors appear to them in di earns, and m 
what they think the clearer vision of trances, and who do 
not prove their belief by sacrifice of food, by prayers for 
help, by hymns, and by offerings made to show love 01 de- 
precate anger The wide-spread graves of extinct races, 
with the weapons and vessels buried along with the dead, 
demonsti ate that these nameless and vanished hordes also 
held that tie life of the dead persists, with its old needs 
and desnes The literature of cultivated peoples shows 
clearly that the Greeks and Romans held the same opinion, 
and piactised no very different utes It would be tedious 
and supeifluous to state all the facts so carefully collected 
by Mr Tylor m his Primitive Culture Enough to ny 
that when the Athenians condemned the geneials who 
neglected to buiy the men who fell at Argmusse, when 
Odysseus built a tomb m deference to the tin eat of the 
dead Elpenor — “lest I become a cuise to thee, sent by the 
gods ” — they acted fiom the same motive as the Austialian 
“black fellow” who holds that bis deceased tribesman, if 
left unmteiied, null haunt him as an ingna, or mischievous 
spirit If we wanted to state the savage theory of appari- 
tions, wo could scarcely do it bettei than m the words of 
Apuleius — “The human soul, after it has quitted the body, 
is called Lemur , that which undertakes the guardianship 
of the family is called Lar ; those which wander without 
fixed homes are named Larvie ” The Lemurs then, we 
may say, are with ns still as churchyard ghosts ; the Lar, 
after becoming the venerated hero of Giccian religion, has 
depaited with the advance of Chnstiamty An able account 
of the Greek worship of the dead will be found In La Cite 
Antique , by M Fustel de Coulanges 

Taking it for proved that the credence in the apparitions 
and the power of the dead is a fact as good as universal m 
the beginning of thought, we must ask, How was the 
notion arrived at? Discaidmg foi the moment the possi- 
bility that it was founded on actual apparitions, we observe 
several causes which might, indeed which must, have given 
rise to it. The savage, like the child, is full of question- 
ings, and his leasonmgs are, so to say, perfectly rational. 

His hypotheses colligate and explain the facts, as far as 
he knows them One of the earliest mysteries to him is 
the mystery of death — how is he to explain the sudden and 
eternal stillness of the warriors slam m battle? How the 
savage philosopher knows of another state, namely, sleep, 
in which he seem as qmet as the dead, but is really active 
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m dreams. Has he then two selves ? The problem is that 

which Hartley Coleridge resolved when a child — ■“ There 
is a dream Hartley, a shadow Hartley, a picture Hartley, 
a hold-me-fast Haitley.” “ When I sleep,” then the savage 
may conclude, “ one of my selves leaves the other to lest, 
and goes about its business And m death, also, one 
self flies away, but it will not return — it is homeless, 
bungiy, wandenng. Above all, it is a very strange thing, 
and, as strange, to be feared ” A prion reasoning goes as 
far as this, and then confirmatory facts support the hypo- 
thesis. In dreams he meets the dead warrior, and some of 
his friends have the same experience And there is one of 
the tribe, the divmei or shaman, whose opinion they revere 
m these matters He is thus described by a Zulu con- 
vert — “ When he is awake he sees things which he would 
not see if he were not m a trance ” He knows how to 
produce trances by fasting, by inhaling the smoke of herbs, 
and by the use of strange oils He sees things before they 
happen, and tells how, when awake, he beheld the slain 
wairior, and promised to appease his hunger with sacrifice 
of cattle Tlieie can scarcely he any other conclusion fiom 
these facts, as far as they are known to the savage, except 
that the dead yet live, and appear to the living, and keep 
their old passions and their old wants 
Now this belief m apparitions, thus stated, is capable of 
much development The favourite ancestial spmt of the 
strongest tribe will tend to absorb the lion’s share of sacri- 
fice and hymns, and to become sucb a hero as Theseus was 
to the Athenians. Many other influences pioduce a still 
higher religion, a circle of Olympian gods, a philosophic 
and intellectual monotheism. The family of the seer will 
perhaps become a sacred caste, like the Eumolpidse at 
Athens An eaily civilisation is formed, with its philoso- 
phers, holding m secret a monotheism of their own, with 
its city population pleased by stately temples and lneiatic 
splendours, but we must lemember that all tins tune the 
pap am, the ltiral people of the hills and the coast, come 
very little under the influence of philosophy or of litual 
They still retain the old dread of the ghosts of the departed, 
and still people the woods and wells with wandering spirits 
As slaves and muses they enter the cultivated families, 
their old wives’ fables impress the awakening imagination 
of childhood, and the earliest of all foims of belief in the 
supernatural finds its way back into the circle of culture 
At last there comes a time of decadence, when the abstract 
notion of Deity seems too vague and distant, when the 
Olympian gods aie no longer credible, and philosophy falls 
back m despair on the traditional ghosts of the nursery 
and of tho Oriental slaves Thus Neo-Platonism reinstated 
apparitions as demons, angels, powers , and thus Henry 
More and J oseph Glanvil combated the scepticism of the 
seventeenth century with stories of haunted houses, and 
of the mysteuous drummer of Tedwoith 
If this theory of the origin of the belief m apparitions 
bo correct, it tends to explain what certainly is a difficulty — 
the identity of ghost stories in all lands and times, the 
conservatism of that great majority, the dead Foi the 
further we go back m the history of civilisation, as m the 
works of nature, the simpler, the more identical, the more 
widely diffused are all its productions The earliest im- 
plements for lighting fires, the earliest weapons, are not 
more alike than the earliest guesses of speculation and the 
earliest efforts of fancy These oldest fancies dream of 
apparitions of the dead, and are preserved below the level 
of advancing culture, and insinuated into the ideas of the 
cultivated classes by the classes which are unprogressive, 
unaffected on the whole by religions or social changes It 
is for this reason that magical rites are everywhere the 
same, as M Maury has observed — that the Scotch witch 
had the same spells as the Kaffir witch, that Balzac’s 
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description of a Pansian sorceress m Le Cousin Pons 
might serve as an account of a Finnish wise-woman It is 
not strange that superstition and ignorance should always 
tell the same baseless tale if they have always treasured 
and still repeat the earliest and cmdest fancies of the race 
Nothing shows more clearly the purity of ancient culture 
than the absence of superstition m the Greek as compared 
with our Teutonic classics 

Supposing the origin of the belief in appantions, and 
its identity m different peoples, to be thus accounted for, it 
lomams to ask if the suiviving forms of the creed can be 
traced back to a primitive source In entering the cloud- 
land of folk-lore it is impossible to advance too cautiously. 

This is a realm wheie nothing is fixed and definite, where 
all is vague, floating, confused He who would call up 
and try the spirits heie must not place himself within too 
narrow a magic circle, hut extend his view as far as pos- 
sible to the beliefs of the most alien and distant races. 

The apparitions of popular superstition fall into classes 
which always tend to be merged m each othei , hut which 
aie not so indistinct that they cannot be considered apart. 

No foim is better known than the belief m fairies All Fanes 
ovei Eiu ope fireside tradition tells of women who haunt 
lonely places, where they arc seen to dance, to spin, to 
comb their long hair. They cause inexplicable nervous 
diseases — epilepsy and St Titus’s dance , they have a king- 
dom underground, whither they alliue their lovers , they 
appear with fatal gifts at childien’s birth , they steal the 
children of mortals away, and leave changelings of theii 
own Our fathers dreaded them as the pood folk, m 
Tweeddale and Ettnckdale, the Ilighlandeis call them the 
folk of peace , m Greece they are nereids , m Seivia, wills; 
m Bietagne, lormgans, in Russia, rusallas. They ought, if 
our hypothesis is coriect, to be traceable to the lower spirits 
who m pagan times infoimed woods and wastes, and dwelt 
by the hearth ; who had no temples to be overthrown or 
changed into Christian chuiches The forests sheltered 
them when the fane of Jupiter fell, and the house of 
Theseus became the church of St George. The women 
concealed the hearth-spirit, as Rachel did Laban’s gods, 
m the furniture of their houses Rude and rustic people 
kept up the traditional belief, and the scant offering by the 
haunted well that the Highlanders of Perthshire still do 
not care to withhold The capitularies of Liutbrancl for- 
bade such sacrifices; a senes of councils repeated the 
prohibition The result of these ecclesiastical allusions to 
“ the lesser people of the skies ” is that we can trace the 
French fees back to the fata of classical mythology Fees 
m old French is faes , faes is the fadee of Gervase of Til- 
bury in his Otia Imperialia (1220) ; fadee is a corruption 
of fata, who are named with bonce, les bonnes dames (the 
good ladies) among the superstitions of the Gauls. Such 
is the pedigree of the f6es/as traced by M. Maury in his 
interesting tract, Les Fees du Moyen Age . Further infor- 
mation, to show the identity of the superstition, will be 
found in Scott’s essay m the Border Minstrelsy, in Bern- 
hard von Schmidt’s Peasant Life in Modern Greece , in - 
Pashley’s Travels in Greece, in Ralston’s Folk-Songs of 
Russia, and m the Banaz Breiz of the Marquis de la 
YiHemarque. Now turn to Kaffir superstition Dr Call- 
away, m the Religions System of the Amazalu, p 226, 
writes thus * — “ It may be worth while to note the curious 
coincidence of thought among the Amazalu regarding the 
amatongo or abapansi (ancestral spirits), and that of the 
Scotch or Irish regarding the fairies or ‘good people.’ 

For instance, the ‘ good people ’ of the Irish have ascribed 
to them, m many respects, the same motives and actions 
as the amatongo They call the living to join them, that 
1 is, by death ; they cause diseases which common doctors 
cannot understand nor cure. The common people call 
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them their friends or people, which is equivalent to the 
term, abalubo, given to the ancestral spirits. In the 
funeral piocession of f the good people 5 aie recognised the 
forms of those who have just died, as Umkatshana, m the 
Zulu tale, saw his relations among the ancestral spirits 
So also in the Highland tales A boy who had been 
carried away by the fames, on his return home speaks of 
them as ‘our folks/ which is equivalent to abahoetu, 
applied to the ancestral spirits The fames are also called 
ancestors ‘The Red Book of Clanranald is said not to 
have been dug up, but found on the moss/ says Mi Camp- 
bell m the Tales of the West Highlands, ‘it seemed as if 
the ancestors sent it 5 ” All these coincidences cease to he 
strange if we suppose that the Celtic people retain as 
suboidmate and childish traditions the piimitive beliefs 
which make the religion of the Kaffir 

It would be easy to tiace the belief ui biowmes (lubbei 
spirits, who tend the house) to the lar, or hearth spmt oi 
the ancients. The domovoy, or Russian brownie, “ lives 
behind the stove,, but he, or the spirits of the dead 
ancestois whom lie lepieseuts, weie held to be m even 
moie duect lelations with the file on the health In 
some districts tradition expies&ly lefeis to the spmts of 
the dead the functions which are generally attributed to 
the domovoy, and they are supposed to keep caieful 
watch ovci the house of a descendant who honouis them 
and piovides them with due offerings In some families a 
portion of the supper is always set aside for the domovoy, 
for if he is neglected he waxes wroth, and blocks the tables 
and benches about at night ” This is the account of Mi 
Ralston, which tallies with the Scotch stones of brownies, 
as with those of the Lithuanian kanla, the Finnish paaui, 
the French lutin, and the humble Noithumbiian bogie, 
who “flitted” with the farmer when he removed lus 
furniture All these ai sieves, and the ghastly supersti- 
tion of the vampne, still pievalent m Gieece as once m 
Scotland, may be traced to the unsatisfied ingna, or male- 
volent spectie of the Australian savage, the in of Poly- 
nesia, the upir of Russian folk-loie. 

We now come to almost the most umveisally credited 
class of apparitions — namely, the subjective visions, com 
cidmg with real facts and events occuumg at a distance 
beheld by peisons possessing the Celtic taishtaraugh, oi 
gift of second-sight The second-sight is desenbed by a 
believer as “a singular faculty of seeing an othoiwise 
invisible object, without any previous means used by the 
peison that beholds it for that end ” The name of second- 
sight is the Scotch one undei which the leputed pheno- 
mena excited the curiosity of Dr Johnson, and “ made him 
wish to have some instances of that faculty well authenti- 
cated” In Scott's opinion, “if foice of evidence could 
authorise us to believe facts inconsistent with the general 
laws of nature, enough might he pioduced in favour of the 
existence of the second-sight ” All lustoiy, all tradition, 
abounds in instances A well-known anecdote tells how 
St Ambrose fell into a comatose state while celebrating 
the mass at Milan, and on his recovery declared that he 
had been present at St Mai tin’s funeial at Tours, wheie, 
indeed, reports fiom Toms aftei wards declaied that he had 
been seen. A similar expenence of Swedenborg’s (who 
described at Gottenburg a fire which was actually raging 
at Stockholm) is reported by Kant The "wide distribution 
of the belief is shown by the fact that Mr Mason Biowne’s 
exploring paity on the Coppeinune River was met by 
Indians, sent by their medicine man, who predicted the 
coming of the party, just as a seer in Hie Hebrides 
described even the livery of Dr Johnson’s seivant before 
Ms arrival. In a remote age and country we find Nj’al, 
the hero of the Njal’s saga, credited -with forspan, or the 
gift of beholding such shadowy apparitions of future 


events — a power carefully distinguished from ordinary 
clear-sighted wisdom Returning to savage life, a com- 
plete account of the moibid nature and of the initiation 
of a divmer is given fiom the mouths of Kaffir converts m 
Dr Callaway’s Religion of the Amazulu A peculiar 
organisation, a habit of haunting the desert, and of 
fastmg, combine to produce the inyanga, or second- 
sighted man , what Reichenbach calls der sensitiv Mensch, 
and flanker Zulus “ a soft-headed one.” This part of the 
subject may be concluded with a quotation from the 
Odyssey, showing the smulanty of these piophetic and 
warning apparitions in the islands of western Greece and 
of western Scotland Theoclymenus speaks to the doomed 
wooers at their latest feast-~“Ah, wretched men, what 
ails you? Your knees, and faces, and heads are swathed m 
night, and a wailing sound has arisen, and all cheeks are 
wet with teais, and the walls ancl the fan spaces of the 
ceiling do drip with blood, and the porch is full of ghosts, 
and the court is filled with shadows — the shadows of men 
bound hellwauls — and the sun has penshcd out of heaven, 
and an evil mist has oveispiead the woild ” Compare 
Martin m his Description of the Western Isles — “When 
a shroud is peiceived about one, it is a prognostick 
of death The time is judged according to the height oi 
it about the person , for if it is seen about the middle, 
death is not to be expected for the space of a year, ami 
as it is fiequently seen to ascend higher towaids the 
head, death is concluded to be at hand within a few days 
or hours, as daily experience confiims” These modem 
and ancient instances scarcely serve to increase “the foice 
of evidence” that Scott speaks of, but rather to piove that 
the supeistition is a fragment of the most piimitive specu- 
lations on the facts of tiance and coma 
The appantions which play a part m all the records of Appaib 
trials for witchcraft admit of some explanation, though tl(m ® in 
[ scaicely an adequate one, in known laws of human nature. wtchcifUt 
It is easy enough to understand how m prnnitive times 
| the diviner who beheld spirits was also believed tc be able 
to command them to do his bidding and to injure his 
enemies The belief persisted under the civilisation ot 
ancient Rome, and Apuleius tells a very impressive stoiy 
of how the apparition of “ a woman of hideous aspect, 

| marked by guilt and extieme sorrow, whose haggaid face 
was sallow as boxwood,” was evoked by a witch to slay 
hei foe No instance of the survival of savage supersti- 
tions is stranger than the fact that men like Henry More 
and Glanvil, Bodm, the great French publicist, Sir Thomas 
Biowne, and Wesley, could still maintain that disease and 
death might be caused by such malevolent apparitions. 

We can only say m their defence that the amount of con- 
current evidence and confession, corresponding as it did 
Vvith the piolubition of witchmaft m the Bible, constrained 
them to shaie the cruel supeistition of their age Nor is 
it impossible to assign causes, besides the inadequate one 
of conscious imposture, for the confessions of the unhappy 
cieatuies accused of witchcraft First we must try to 
conceive how entnely and implicitly the faith of the middle 
ages accepted the existence of an omnipiesent army of evil 
spirits. The woild was the battlefield of devils and angels, 
and theie was a constant tendency m men’s mmds to 
Mamchseanism, to crediting the devil with frequent victories. 

Peihaps no smgle work enables the modern reader so vividly 
to imagine this state of terror, this agony of patients who 
believed that they were m conflict with visible powers of 
evil, as the autobiography of Guibert de Nogent, the con- 
temporary historian of the first crusade He has left, in 
the character of his mother, a most gracious picture of 
womanly piety, and yet this excellent lady supposed her- 
self to be the nightly prey of Satan, whom she saw in 
tangible form ! Then vre must remember that the church 
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eveiywheie declaied that moitals could enter into compact 
witn the fiends , and lecallmg how subject the middle ages 
were to imaginary epidemics,, f eveis of terror and fanaticism, 
it is not so haid to see how both accusers and accused 
believed the truth of their charges and confessions In 
such an epidemic eveiy one’s fancy is inflamed, and people 
are found to accuse themselves, as they still do when a 
mysterious muider has excited the morbid biams of foolish 
persons. At these times we may almost reverse the Fiench 
proverb, and say qui s’accuse s’ excuse Dreadful toitures, 

too, such as (< the most seveie and ciuel pam of the boots,” 
and “ that most strange torment called in Scottish a 
turkas” (i e., pincers), want of sleep, and hungei, often 
made confession and death pieferable to life m such 
misery But these consideiations do not explain away 
the obvious belief and remoise of many victims, nor 
account for the similanty m detail of all the confessions 
For the bettei understanding of these points we may 
bnefly trace the oidinary course of a witch epidemic, as we 
gather it from the lepoits m Pitcairn’s Criminal Trials 
m Scotland, from the Salem witchcraft trials recorded by 
Cotton Mather (1692), and from such pi oebs as that 
against Urbam Grandiei at Loudun (1632-34:), as well as 
the stories collected by Glanvil in his Scidducismus Tnum - 
phatus. Geneially it happened that some nervous patient, 
like the girls who used to meet and make what spuituahsts 
now call a cncle, m Parris’s house at Salem, or the novices 
who accused XJibam Grandiei, or the daughter of Bichaid 
Hill of Stoke-Trister m 1664, or Adam Clark of Pieston- 
pans (1607), suffered from some hysterical complaint In 
the case of Mistress Hill this malady took the form of 
stigmata or sudden prickings and swellings of the hands, 
like those of Louise Lateau, the Belgian ecstatic, whose 
name has recently become notouous Living m a Pio- 
testant land, Mistress Hill, like all the other patients, 
referred her sufferings to the machinations of a witch, just 
as the Australian savage now supposes his ailment to be 
caused by magic. In the cases we have named, as m most 
otheis, the witch was said to appear m visible form, or to 
send “ the devill in likeness of ane blak man efter ane 
feirfull manner,” and so to torment the sufferer. The 
witch was then charged, examined, tortured, if necessary, 
m the witch’s bridle or otherwise, and as a rule confessed, 
implicating many of her neighbours. The confessions 
were frequently recanted, like those made under torture by 
the Templars. They generally ran to the effect that the 
accused, in a despairing moment, “ making heavy fair dule 
with herself,” like poor Bessie Dunlop, who was “ convict 
and brynnt” m 1576, met an apparition It might be the 
ghost of Thom Beid who fell at Pinkie fight, or it might be 
the devil, as m most confessions, or the king of elf-land, 
but he always offered wealth and happiness in return for 
the soul of his victim. The bargain was closed, and the 
witch was taken at night to some spot, often a church, 
where she met a great number of her neighbours. Here 
she was made to swear fealty to Satan, who sometimes 
took the foim of a buck m France, or of “ a deer or roe ” 
m Scotland. The same revolting ceremonies and travesties 
of the church service followed as were attributed to the 
Templars, and the worshippers received power to do evil, 
raise storms, bewitch cattle, and so on, after which there 
ensued a licentious revel Sometimes the witches would 
fall into trances when under examination, and declare on 
waking that they had been spiritually present at the joys 
of the Sabbat Their victims, when confronted with them, 
frequently became subject to convulsions, and were aware of 
their presence though walls and doors were between them. 
Both these facts point to the presence of the phenomena 
of hypnotism or mesmerism, and the abnormal state pro- 
duced by concentrated attention and abeyance of the will 
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The ceiemomes of this pretended Sabbat can be accounted 
foi if we suppose that the Scotch peasants, like those of 
Fiance, retamed the traditions of those vast nocturnal 
gatherings, with their revival of pagan rights, their mockery 
of the church, their unnatural licentiousness, in which the 
popular misery of the 14th century found relief and 
expiession An account of these oigies is given in M 
Michelet’s book La Sorcibe He does not appear to have 
consulted the records of the Scottish trials for witchcraft, 
which makes the very close lesemblance between the 
Scottish and Fiench confessions even more striking. 

In attempting to explain this lesemhlance, as well 
as the multitude of well-attested apparitions which the 
annals of witchcraft report, we have to remember the 
following facts The manner of pioducmg these abnormal 
nervous states, in which the patient is impiessed exactly as 
if he heard and saw what he is commanded to hear and 
see, has always been familial to peoples in a low state of 
civilisation. The witchcraft trials attribute to diabolical 
influence phenomena which we may now see peiformed on 
willing patients by strolling professors of mesmerism and 
magnetism. The constantly reviving interest in these 
phenomena, which to-day takes the shape of matter for 
gossip, m the middle ages swelled into a frenzy of fear and 
of excited imagination. The church encouraged this fear 
by its doctrines, and did little to check it by its exor- 
cisms All classes believed that the power which produces 
hypnotism could be hurtfully exercised, and all classes 
attempted the impossible crime of slaying by magic The 
imal population retained the memory of pagan orgies, of 
the worship of heathen gods, now declared to be devils ; 
they also letamed the harmless tradition of the fairy world, 
and when tortured mto confession they reproduced, with 
convincing identity, fragments of folk-lore Isobel Gowdie 
was burned m Nairn in 1662 for telling tales which 
would nowadays make her invaluable to the collector of 
Marchen or nursery stories (Pitcairn, in 603). Survivals 
of belief out of an uncivilised stage of progress, attested 
by the facts of nervous disease, heightened by fear and 
imagination, interpreted by unscientific theology, go far to 
constitute the familiar apparitions of witchciaft. It ought 
to be added that modern believers in spiritualism claim 
the witches as martyis of their own faith, and recognise in 
their reported performances, especially in their power of 
floating in the air, anticipations of their own puerile 
miracles 

The species of apparitions we have discussed may all be 
traced to the traditions of the non-progressive classes, and 
connected with the earliest ideas about the supernatural 
But the spirits which are most familiar to us, the spectres 
of ghost stories and fireside tales, rest their claims to exist- 
ence on the evidence of the eyes and ears of people we 
meet every day. True, the evidence is of the hearsay 
class ; it is almost as rare to find a witness who has seen a 
ghost as to encounter a person who does not know some 
one who has had this experience. As a rule, the deceased 
friend is said to have appeared at the moment or about 
the time of his death to an acquaintance at a distance. 
The belief is now more widely spread and more firmly 
held among the educated classes than it has been for 
centuries, and the arguments on both sides are worth con- 
sideration. The sceptics do not deny that people have 
been subjectively affected, in the same way as they would 
have been if the dead friend had been objectively present. 
But they bring forward several well-authenticated mstances 
to prove that some people have been subject to illusory 
appearances, of which they could only teat the reality by 
the attempt to handle them. Perhaps the best known case 
is that of Nicolai, a Berlin bookseller (1790), who repeated 
his own hallucinations to the academy of Berlin, “ They 
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were gcn.eia.lly phantasms of lus friends and acquaintances, 
or, in otliei woids, copies of Ins past mipiessions and per- 
ceptions, so lenovated and verified as to cieate an illusion 
of reality.” Another example is the case of a Mis A, 
attested by Sn David Biewster m his Natural Mag to, and 
repeated by Piofessor Huxley in his Elementary Physiology 
Mis A *s illusions were often grotesque and temble, and 
she could not always connect them with any past impres- 
sion Different philosophical explanations are given of 
these cases of disordered vision Di Hibbeit, in his 
Philosophy of Apparitions, conceives that the organs of 
sense are the actual medium thiough which past feelings 
are renovated, or, m other woids, that when, from strong 
mental excitement, ideas have become as vivid as past 
impressions, 01 even more so, this intensity is induced by, 
01 rather pioductive of, an absolute affection of those par- 
ticular parts of the organic struetuie on which sensations 
depend, m the same way precisely as the salivary glands 
axe known to be occasionally as much excited by the idea 
of some favourite food as if the saicl body itself weie 
actually piesent, stimulating the papillae of the fauces It 
would have been moie simple if Di Hibbert had said that 
imagination, m some states, leacts upon the oigan of sense 
and renovates past feelings or sensations, the natural 
antecedents 01 necessary concomitants of ceitam percep- 
tions, with an intensity sufficient to cieate an illusion of 
reality 

A further explanation is given by Sir David Biewster, 
who has lemarked as a physical fact that, “when the eye 
is not exposed to the impiessions of external objects, 01 
when it is insensible to these objects m consequence of 
being engrossed with its own operations, any object of 
mental contemplation, which has either been called up by 
the memory or created by the imagination, ivill he seen as 
distinctly as if it had been formed from the vision of a real 
object, In examining these mental impressions,” he adds, 
“I have found that they follow the motions of the eye-ball 
exactly like the spectral impiessions of luminous objects, 
and that they resemble them also in their appaient im- 
mobility when the eye-ball is displaced by an external 
force If this lesult shall be found geneially tine by otheis, 
it will follow that the objects of mental contemplation may 
he seen as distinctly as external objects , and will occupy the 
same local position in the axis of vision as if they had been 
formed by the agency of light ” This goes to the very root 
of the theory of appantions, all the phenomena of which 
seem to depend upon the lelative intensities of the two 
classes of mipiessions, and upon the mannei of their acci- 
dental combination In perfect health the mind not only 
possesses a control over its poweis, but the impressions of 
external objects alone occupy its attention, and the play of 
imagination is consequently checked, except in sleep, when 
its operations are relatively more feeble and faint But m 
the unhealthy state of the mind, when its attention is 
partly withdrawn from the contemplation of external ob- 
jects, the impressions of its own cieation, or rather repro- 
duction, will either oveipowei external objects, or combine 
themselves with the impressions of them, and Bins generate 
illusions which in the one case appear alone, while in the 
other they are seen projected among those external objects 
to which the eye-hall is directed, in the maimer explained 
by Dr Brewster. To these physical causes of subjective 
apparitions, the forces of the imagination, of long desne, 
of stiamed attention, aie supposed to contribute their 
mfluence. 

“ Enthusiastic feelings of an impressive and solemn 
nature,” says Sir Walter Scott, “ occur both in private and 
public life, which seem to add ocular testimony to an inter- 
course betwixt earth and the world beyond it Dor example, 
the son who has been lately deprived of his father feels a 
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sudden cnsis appioach, in which he is anxious to have 
iecoiu.se to his sagaciuus advice — 01 a bereaved husband 
earnestly desires again to behold the foim of which the 
grave has depnved him foi ever — or, to use a daiker yet 
veiy common instance, the wi etched man who has dipped 
his hand in his f ellow-ci eatur e’s blood, is haunted by the 
appiehension that the phantom of the slam stands by the 
bedside of lus murderci In all 01 any of these cases who 
aTiB .11 doubt that imagination, favoured by cneumstances, 
has power to summon up to the or gan of sight spectres which 
only exist m the mind of those by whom their apparition 
seems to be witnessed ? If we add that such a vision may 
take place in the couise of one of those lively di earns m 
winch the patient, except m lespect to the single subject 
of one stiong linpiession, is 01 seems sensible of the leal 
paiticulais of the scene around him, a state of slumbti 
which often occuis — if he is so far conscious, for example, 
as to know r that he is lying on his own bed, and sun minded 
by his own hnmlm.r fumituie,at the time when the supposed 
appantion is manifested, it becomes almost in vam to aigue 
with the visionary against the icality of his dieam, since 
the spectre, though itself puiely fanciful, is inserted amidst 
so many cncumstanees which he feels must be tiue beyond 
the reach of doubt 01 question. That which is undeniably 
certain becomes in a manner a wan ant for the reality of 
the appeal ance to which doubt would have been other - 
wise attached And if any event, such as the death ol 
the peison dieamt of, chances to take place, so as to cone- 
spond with the natuie and the time of the appantion, the 
coincidence, though one which must be fiequent, since om 
dreams usually lefer to the accomplishment of that which 
haunts oui minds when awake, and often piesage the most 
piobable events, seems pexfect, and the chain of circum- 
stances touching the evidence may not unreasonably be 
consideied as complete.” 

Now this is the point — namely, the possibility of fie 
quent coincidence — wheie the advocates of the reality of 
apparitions join issue with the sceptics They do not 
deny that some people have been subject to hallucinations 
They say with De Eoe, “ we have, w T e believe, as true a 
notion of the powei of imagination as we ought to have 
We believe that we fonn as many appantions m oui 
fancies as we behold with our eyes, and a great many 
moie But it does not follow from thence that theie aie 
no such things in nature ” It is when appantions of men 
dying are seen at a distance fiom the place of their death, 
or when diffeient -witnesses, at different times, behold the 
same apparition m a certain place, that the explanation of 
mere fancy or subjective illusion becomes hard to accept 
It is unfair of Scott to say that the coincidence between 
death and distant apparition in dream or waking vision 
is one which “must fiequently happen” Mankind has 
agreed with Dr Johnson to consider the event not fortuitous. 
Nothing is explained, if the multitude of such stories are sup- 
parted by evidence , by speaking of a coincidence. As J oab 
says m Yoltane’s play, e’est la le miracle. Again, to con- 
veit Nicolai’s visions into genuine apparitions, or to make 
Mrs A what Professor Huxley calls a mine of ghost stones, 
what they saw should have been also seen by others, or 
should have been followed by some significant event. To 
give an example of a genuine ghost story as contrasted with 
a hallucination • — It happened to a lady, a distant relative 
of the writer, to waken one morning m Edinburgh, and 
see, as she thought, hei father standing by her side. He 
was dressed m his full uniform as a general in the East 
India Company’s army, and seemed to her to press his 
hand on his side with a look of pain, and then to dis- 
appear. The lady mentioned what she supposed she had 
seen to the clergyman with whom she was residing. He 
took a note of the date of the occurrence, which happened 
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u. a time, as was supposed, of piofound peace Tlie next 
news fiom India bi ought tidings of the mutiny, and that 
the lady’s father had gone out in full umfoirn to addiess 
his native troops, and had been shot down by them Now 
granting, for the sake of aigument, that the evidence for 
this stoiy is sufficient, believers m appaiitions would be 
justified in saying that a coincidence so odd must have 
some unexplained cause Two explanations of appear- 
ances of tins kind suggest themselves to the savage and 
the scientific spmtuahst respectively The foimer beheves 
that all real objects have their shadowy doubles in the 
next world, the weapons buned with the dead chief send 
their doubles to join him m the happy kuntmg-giounds 
The latter holds that the seer is subjectively affected m the 
manner desired by the person whose appantion he be- 
holds, who natuially assumes some familiar laiment, 
“ his habit as he lived ” To take another example. The 
■writer once met, as he believed, a well-known and learned 
member of an English umveisitv who was really dying at 
a place more than a hundred miles distant fiom that m 
winch he was seen Supposmg, for the sake of aigument, 
that the wntei did not mistake some othei individual 
foi the extiemely noticeable peison whom he seemed to 
see, the coincidence between the subjective impression and 
the death of the learned professor is, to say the least, 
curious Pursuing this line of thought, the whole question 
becomes one of evidence Does the number of well-attested 
coincidences between the time of death and the moment of 
apparition exceed the limits that the laws of chance allow 1 
Till people who have seen such spectres can give up the 
habit of adorning their stories with fanciful additions, and 
can make up their minds to attest them with their names, 
the balance of argument is on the side of the sceptics 
These reasoneis seem, however, to lay too much stress on 
the effect of “ expectant attention ” It is not as a rule 
the anxious mourner who beholds the spectie of the be- 
loved dead. No sorrow is moie common than the afflic- 
tion of Margaret as described by Woidswoith . — 

“ ’Tis falsely said 
That there was evei intercom se 
Betwixt the living and the dead, 

For surely then I should have sight 
Of him I wait for day and night 
With love and longings infinite ” 

It may be added that hallucinations, or whatevei we are 
to call the impression of beholding objects of supernatural 
horror, are not confined to the human race. A leinarkable 
example of superstitious horror shown by a dog, at the 
moment of a supposed apparition to his ownei, is given m 
the Edinburgh Medical and Surgical Journal, vol lxiv , 
pp 186-187. In the same way, durmg the mysteiious 
disturbances at the house of the Wesleys, “ the mastiff 
was more afraid than any of the children” Popular 
superstition has used this belief When the dogs howl, 
in the Danish ballad, or in its Provencal counterpart, 
the cruel stepmother is afraid of the apparition of the 
dead mother, and treats the children kindly. In the same 
way, when Athene, m the Odyssey, appears to Odysseus, 
Telemachus cannot see her, but the dogs crouch and whine 
in fear. The case of Balaam’s ass is sufficiently well 
known. 

The latest and the most important development of the 
belief in appaiitions is that known as spiritualism The 
believers m a religion based on pretended communications 
fiom the dead are numbered m America by millions 
Their opponents say that their faith and practice help to 
fill the lunatic asylums, to which they easily reply that 
theiis is not the only creed that gives occasion to religious 
madness. Men of sense and experience are numbered in 
their ranks, and even in England it would be easy to name 


peibons oi eminence in art and hteratuie, and some branches 
of science, who aie puzzled by the phenomena they suppose 
themselves to have witnessed Thus the late Augustus 
de Morgan mites in the pieface of Fiom, Mattel to Spirit 
— “ I am peifectly convinced, m a manner which should 
make unbehef impossible, that I have seen things called 
spmtual which cannot be taken by a rational being to 
be capable of explanation by unpostuie, coincidence, or 
mistake ” 

Modem spmtuahsm aiose fiom one of tbe co mm onest 
superstitions m the world— the belief m haunted houses. 
What the Geimans call the Polteigeist (the noisy spmt 
that laps and throws about furniture) is not pec ulia r to 
any countiy We find it m Japan (see Tales of Old 
Japan), m Russia, in Egypt Pliny tells of the haunted 
house of Athenodorus, the philosophei, m Athens In 
Iceland the ghost of the dead thrall Glam laps on the 
roofs m the Gretti’s saga , and “ the Dyaks, Singhalese, 
and Siamese agiee with the Esths as to such loutwg and 
lapping being caused by spiuts.” Such disturbances, 
accompanied with apparitions, haunted the house inhabited 
by Mis Ricketts, a sistei of Eail St Vincent. Scott says 
m lefeience to this case that “ no one has seen an 
authentic account fiom the call,” but his sister’s report 
has recently been published (see the Gentleman’s Magazine 
foi May 1872) Every one has heard of the lappings m 
the house of the eldei Wesley. Glanvil, in lus Saddu- 
cismus Ti mmphatus, has left well-authenticated reports 
of many cases, notably that of the dmmmer of Tedwoith 
The house of Mi Mompesson of Tedworth, m 1651, was 
disturbed by continual noises — fuimtuie moving of its 
own accord, laps that could be guided by laps given by the 
spectators Piecisely the same phenomena occurred in the 
house of a Mi Fox, m West New York, m 1847-48. It 
was discovered by his daughter, Miss Kate Fox, a child 
of mne years old, that the raps leplied to hers. An alpha- 
bet was then brought, the laps spelled out words by knock- 
ing when certain letters were pointed to, and modem 
spiritualism was bom It has again and again attiacted 
notice m England, medium after medium has crossed the 
Atlantic; impostures have been exposed and defended; 
and opinion continues to be divided on the subject. The 
views of a believer, though not a fanatical one, may be 
quoted from Mr Dale Owen’s book, The Debatable Land . — 

“1 There exists m the piesence of certain sensitves of highly 
nervous organisation a inystenous foice, capable of moving ponder, 
able bodies, and which exhibits intelligence Tempoiary fonn»- 
tions, material m structme and cognisable by the senses, are pro- 
duced by the same influence— for example, hands which giasp with 
living powei 

“2 This foice and the lesultmg phenomena aie developed in a 
gi eater or less degiee accoidmg to the conditions of the sensitive, 
and m a measme by atmosphencal conditions 

“ 3 The intelligence which governs this force is independent of, 
and external to, the minds of the investigator and of the medium. 
For example, questions unknown to either (sic), and m language 
unknown to either, aie duly answered. 

“4. The origin of these phenomena is an open question.” 

Now, as a rule, these phenomena are exhibited m the 
presence of “ sensitives,” who are paid for exercising their 
profession, and who prefer to do so m a dark room Men 
of science who have attended these exhibitions have not 
always met with interesting results, and the conclusions 
at which some of them have arrived may be stated thus . — 

1 As a rule, nothing worth notice has occurred at 
seances where competent observers have been present. 
Spiritualists reply that the spiritual kingdom can only be 
entered after long and patient attendance at many seances, 
and that the presence of the sceptic destroys the force of 
the spiritual influences 

2. When strange phenomena have been witnessed, they 
have often been traced to conscious imposture and leger- 
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demain. Believers answer with soirow that imposture is 
only too common on the part of mediums diffident of their 
powers , but the aim of science ought to be to detect the 
realities that co-exist with the imposture 

3. Where conscious imposture does not come in, uncon- 
scious cerebration and unconscious muscular action , super- 
vening on a state of expectant attention , are just as deceit- 
ful. That the mediums are m a morbid condition is proved 
by the feeling of a cold air passing over the hands, like the 
aura epileptica, Unconscious muscular action may be 
defined as the involuntary response made by the muscles 
to ideas with which the mind may be possessed when 
the directing power of the mind is m abeyance The 
response given by rapping on the part of the agitated 
furniture is due to unconscious cerebration — that is, to 
ideational changes taking place in tjhe cerebrum — of which 
we may be at the time unconscious through a want of 
receptivity on the part of the sensonum The answer 
given, though not present in conscious thought, may exist 
in latent thought, and that latent thought may stimulate 
muscular action towards producing the unconsciously- 
desired result In their reply, spiritualists depend on 
evidence which science hesitates to accept. They say that 
they have seen such phenomena as no consciously exerted 
muscular power could produce, and heard replies that did 
not exist even m their latent consciousness Hence they 
insist on the presence of “ a new force ” 

4. The received spiritualist theory belongs to the philo- 
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sophy of savages A savage looking on at a spnitual seance 
m London would be perfectly at home in the proceedings. 
It is answered that the savage’s evidence and belief is an 
undesigned coincidence of great confirmatory strength. 

5 The reported doings and sayings of the spirits are 
trivial, irreverent, useless, and shocking Spiritualists 
reply, with Swedenborg, that death works no immediate 
change m character or knowledge, and agiee with Plato, m 
the Phcedo , that the lowest and idlest souls are precisely 
the most likely to revisit earth But with perseverance 
they look for better things 

We must leave the question sub judice. No one can be 
surprised that men of science hold back from devoting 
valuable time to the investigation of phenomena asso- 
ciated with daikened rooms, hysterics, and confessed 
imposture. On the other hand, believers will insist on 
crediting their eyes and ears, and being influenced by 
hopes and love and fears Apparitions must be allowed to 
be an exception to the general ordinance — a disturbing 
influence m the healthy tide of things It is more pio- 
bable that the ordinary laws of natnie will hold their 
sway than that a revolution is about to be effected m all 
human and divine relations. This is what spiritualists 
expect, and their attitude has its interest for the student of 
Man. Perhaps the principal lesson to be gained from the 
study of the theories of apparitions is that human nature 
remains essentially the same, beneath the shifting surface 
of creeds and customs. 1 (a l ) 


APPEAL, m its usual modern sense, is the act by which 
a decision is bi ought foi review from an mfeuoi to a supe- 
rior court. In Homan juuspiudence it was used m this 
and m other significations , it was sometimes equivalent to 
prosecution, or the calling up of an accused peison hefoio 
a tribunal where the accuser appealed to the piotection 
of the magistrate against injustice or oppression The 
denvation from the woid appello, natmally shows its 
eaihest meaning to have been an urgent outcry or piayei 
against injustice Hence it mfened a supenor powei 
capable of protecting against petty tyianny. In its mean- 
ing of seeking a higher tribunal for recourse against a 
lower, it does not seem to have been a characteristic of the 
Republic, where the magistrate was geneially supieme 
within his sphere, and those who felt themselves outiaged 
by injustice thiew themselves on popular protection by 
piovocatio , instead of looking to redress fioin a higher 
official authority. The Empire, however, mtioduced giades 
of jurdisdiction, and the ultimate remedy was an appeal to 
the emperor, thus Paul, when brought before Festus, 
appealed unto Csesar. It must be understood that the 
appeal was actually dealt with by a supreme judge lepie- 
sentmg the emperor, not by the empeior m peison In 
the Coipus Juixs, the appeal to the empeioi is called indis- 
criminately appellatio and provocatio A considerable 
poition of the 49 th book of the Pandects is devoted to 
appeals , but little of the practical operation of the system is 
to be deduced from the propositions there biought together. 

The ecclesiastical hieiarchy, and the gradations of the 
feudal system, naturally afforded scope m the Middle Ages 
for appeals from the lower to the highei authority. In 
matters ecclesiastical, mcludingthese matrimonial, testamen- 
tary, and other departments which the chuich ever tiled to 
bring within the operation of the canon law, there were 
various giades of appeal, ending with the Pope. The Eu- 
ropean princes in general straggled against this assumption 
of authority by the couit of Borne, and it was the souice 
of many contests between the ecclesiastical and tne regal 
power. ' 


It became customary for ambitious sovereigns to encou- 
lage appeals from the courts of the crown vassals to them- 
selves as represented by the supreme judges, and Charle- 
magne usually enjoys the credit of having set the example 
of this system of centralisation, by establishing imssi domi- 
nici The great vassals, however, sought recourse against 
the decisions of the royal courts m their own order, 
embodied as the great council or parliament of the nation, 
and hence arose the appeal to the House of Lords as the 
court of last resort. 

When the progress of civilisation and the art of self- 
government render judges no longer amenable to the 
charge of tyranny oi fraud, an appellate system changes 
its character and objects It m some measure ceitamly 
tends to preserve that judicial integrity which renders it 
unnecessary as the immediate refuge of the persecuted 
suitor. But its ostensible object is the pieservation of 
uniformity in the law The attainment of this object 
renders it unfortunately necessary, in such a country as 
ours, that no tribunal shall give, m the first instance, in 
any important question, a decision which is not open to 
appeal. The process has the double advantage, that it has 
a tendency to bring every legal difficulty ultimately 
J o one tribunal, wheie a unifoimity of pnnciple may be 
expected m the application of the law, and, at the same 
time, stimulates the exertions of the subordinate judge, 
who knowing that his proceedings will be revised, is care- 
ful to bring them as close as he can to those uniform prin- 
ciples of law, which he knows that the court of appeal 


1 The most eminent defender of modem spiritualism, Mr Alfred 
Wallace, reports a novel kmd of apparition m the Forint qhihj Review 
for May 1874 It seems that a young lady medium has the power of 
sending a semblance of herself into one room, while she is "bound hand 
and foot in another The pleasing peculiarity of this apparition is 
that it is no mere shadow, like the mother of Odysseus, whom he 
could not embrace in Hades Mr Crookes, a Fellow of the Boyal 
Society, has inspected it with a phosphorus lamp, and clasped it m 
his arms within the medium’s sight In M Gautier’s romance Spvrita, 
the lover was not permitted to touch his airy unstress. Truth Is 
indeed stranger than fiction. 
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will apply. To accomplish this function of an appellate 
system, it is right that the investigation of the question at 
issue should have been exhausted in the inferior court, and 
that the court of appeal should have nothing before it 
which has not been there consideied, for if the mfenoi 
court decide on one repiesentation of circumstances, and 
the court of appeal on another, the public will lose the 
advantage of having the principle which was applied in 
the inferior reversed or affirmed m the superior tribunal 
The House of Lords has hitherto been a court of 
appeal from the chief civil courts in the Umted Kingdom, 
The origin of the appellate jurisdiction of the House of 
Lords was undoubtedly of that partly feudal and partly 
popular character already alluded to, which made the 
suitor seek justice from the high court of Parliament, 
when it was refused m the baronial couit, or even by the 
king’s judges Hence the lords exercised the mixed func- 
tion of jurymen and judges, and, as in judgments on 
impeachment, the house might be influenced by private or 
party considerations, debating and dividing on the question 
before them A revolution was silently accomplished, 
however, by which the function of reviewing the decisions 
of the courts fell entirely to the lawyers raised to the peer- 
age, or to other judges brought m to give then aid, and 
the unprofessional lords only attended to give the sanc- 
tion of a quoium to the proceedings. The letters and 
memoirs, so late as Queen Anne’s reign, show that party 
or personal influence and persuasion were employed to 
procure votes on appeals, as they have m later times on 
railway or other local bills. The last instance probably in 
which a strong division of opinion was manifested among 
the unprofessional lords was the celebrated Douglas cause 
m 1769, when the house was addressed by the dukes of 
Newcastle and Bedford, but was led by the authoritative 
opinion of Lord Mansfield on the effect of the evidence, — 
an opinion which, being treated rather as that of a political 
partisan than of a judge, was sharply commented on m a 
work of great ability written by Mr James Stuart, who had 
a deep personal interest m the cause. The case of 
O’Connell and others, brought up on writ of error from 
the Queen’s Bench m Ireland, m 1844, may be said to 
have finally estabhshed the precedent, that the judgments 
of the House of Lords were to be given solely by the law 
lords. On that occasion there was a difference of opinion 
among the law lords themselves. The judgment of the 
majority was strongly against the political feeling of the 
Government and of the peers as a body, while the law lords 
who carried the decision had been appointed by previous 
Governments opposed in pohtics to the existing cabinet 
But all these temptations to a party vote by the unprofes- 
sional members were resisted. It has been the constant 
practice of the House, m cases of difficulty, to consult the 
judges of the inferior courts, and the decision of the House 
is usually determined by their opinion 

Of old, m Scotland, there was something anomalous in 
an appeal to Parhament, as the Court of Session was in 
its original constitution a committee of Parhament, for the 
performance of its judicial functions. In the reign of 
Charles II., however, the courts grew so intolerably cor- 
rupt that a determined effort was made to have their judg- 
ments overturned, by an appeal which was strictly of the 
old character of a cry for protection against flagrant 
injustice. It was called a “protest for remeid of law,” 
and was inserted as one of the national claims in the Peti- 
tion of Eight at the Revolution. There was no allusion to 
an appeal system m the Treaty of Union j but the House 
of Lords, when appealed to against the judgments of the 
Court of Session, acted without hesitation. Many attempts 
were made, but without effect, to carry appeals from the 
supreme criminal courts in Scotland to the House of Lords. 


E A L 209 

The appeal system of this country previous to the 
Judicature Act of 1873 was constituted m the following 
manner The House of Lords sat during the pailiamentary 
session to heai appeals fiom the supenor Courts of Equity 
and Common Law, from the corresponding courts m 
Ireland, and fiom the Court of Session m Scotland In 
none of these cases, however, was the appeal dnectly from 
the judge of first instance to the final court In the Com- 
mon Law Courts, an appeal, undei the name of a writ of 
enor, was given fiom the decision of any one of the 
Common Law Couits to the decision of members of the 
other two, sitting in what was called the Court of 
Exchequer Chambei, and from that conit to the House of 
Loids. In Equity the decisions of the Yice-Chanceilors 
weie subject to review before an appeal court, composed of 
the Lord Chancellor and two LouL> Justices of appeal 
The same pioceduie was obseived m Ireland In Scotland 
the appeal began by a leclaimmg note fiom the Lord 
Oidmaiy to one of the divisions of the Court of Session, 
fiom which it passed to the House of Lords. The Judi- 
cial Committee of the Pnvy Council served as a court of 
final appeal for admnalty, ecclesiastical, and colonial cases 
Established in 1833 to hear complaints by way of appeal 
addressed to her Majesty m Council, it was reconstituted 
m 1851, and again m 1870 At fiist it was a couit com- 
posed entirely of ex officio judges, but m 1870 four paid 
judges were appointed — the composition of the court being 
varied from time to time by the addition of other membeis 
specially qualified to considei the special cases m hand, 
Thus, in ecclesiastical appeals the attendance of certain 
qualified prelates was piovided for. The inconvenience of 
having two independent courts of final appeal, the unsatis- 
factory character of the intermediate piocess, and the 
uncertain composition of the appeal couit in the House of 
Lords, were among the chief considerations which suggested 
the recent judicature reform By the 36 and 37 Yict c. 
66 , the several supreme courts are united and consolidated 
together under the name of the Supreme Court of Judica- 
ture in England. The Supreme Court is divided into two 
great tribunals, the fiist of which is called the High Court 
of Justice, and the second the Couit of Appeal. The latter 
is invested with all the powers of the supenor appeal courts 
previously existing, but it may be briefly descnbed as a 
court of appeal from the High Court of Justice Power is 
given to her Majesty to transfer by order all appeals and 
petitions which ought to he heard by the Judicial Committee 
of the Privy Council to the Court of Appeal In ecclesias- 
tical cases it is provided that the Court of Appeal “ shall 
be constituted of such, and so many judges thereof, and 
shall be assisted by such assessors, being archbishops or 
bishops of the Church of England,” as her Majesty, by 
any general rule, may think fit to direct Appeals from 
inferior tribunals (County Courts, Petty, or Quarter 
Sessions) are to be determined by the divisional courts of the 
High Court of Justice, and no further appeal is possible 
unless by special leave of the divisional court Appeals 
may be heard either by the full court of appeal, or by 
divisional courts thereof, consisting of not less than three 
judges, and any number of such courts may sit at the 
same time. The Court of Appeal shall consist of five ex 
officio and not more than nine ordinary judges; her 
Majesty may also appoint as additional judges, from time to 
tune, persons who have held certain high judicial offices m 
the United Kingdom or in India. The Lord Chancellor 
is President of the Court of Appeal, and the ordinary or 
additional judges are to he styled Lords Justices of Appeal 

The Judicature Act of 1873 made no provision for trans- 
ferring the Scotch and Irish business of the House of Lords 
to the new Appeal Court, and it is worthy of mention 
that a successful motion to that effect m the House of 
II. — 27 
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Commons was treated by the other house as a breach of 
its privileges, and was finally abandoned. The Amend- 
ment Bill of 1874 ( withdrawn for want of tune at the 
close of the session) supplied this deficiency, and made 
some changes in the divisional airangements ol the Appeal 
Couit. Although under the Act of 1873 theie was 
nominally only one appeal, yet as the conit was to sit m 
division, it was feared that theie might be some dangei oi 
these divisions gradually developing independent and con- 
tiadictory pimciples of jurisprudence It was theiefoie 
proposed that one division of the Appellate Court should 
sit to hear Scotch and Irish and important colonial cases, 
the rest of the couit sitting m sections accoidmg to con- 
venience Should there be a disagreement of opinion 
among the judges of these lower sections, a lehearmg befoie 
the first division was to be pei nutted 

The laige pioportional amount of the judicial work in 
the House of Lords, caused by appeals from Scotland, has 
often been noticed. It pioceeds from two causes In 
England there was a virtual appeal for writ of eiroi from 
one of Common Law Couits to the other two, not exemplified 
in Scotland But there have always appeared to the dis- | 
appointed Scotch litigant chances m his favour from his 
appealing to English judges against the Scotch judges 
who have decided against him , and the House of Loids 
being not only a court of law, but a House of Parliament, 
was believed to be at liberty to take wider views of legal 
questions than the constitution pei nutted to the infeuor 
courts. Under the new system, proposed m the Bill of 
1874, appeals for Scotland will only be allowed when the 
cause involves money to the amount of £500, or points of 
law relating to the light of property It may be doubted 
whether the principle of such restriction can m any case 
be defended, and it is clear that the limit fixed by the bill 
would exclude many causes of gieat commercial importance 
Ho express provision is made for the piesence of a Scotch 
judge in the Court of Appeal, but Scotch advocates and 
judges are to be eligible for appointments to that tribunal, 
and there would probably always be one, at least, of its 
members selected for his acquaintance with the law of 
Scotland. 

In France the adoption of the nomenclature of the civil 
law has made the term, m its Fiench shape of appel, of 
more comprehensive use to express lefeiences from a lower 
to a higher tribunal, than m this country 

The United States, in adopting the structure of the 
English law, brought with it the piactice of appeal and 
writ of error, but the federal constitution and the jealousy 
of central power have piacticaliy restricted the operation 
of the system. By the constitution, the Supreme Couit of 
the United States is vested with “ appellate jurisdiction, 
both as to law and fact, with such exceptions, and under 
such regulations, as Congiess should make" It appeals 
to have been held, however, that this does not confer appel- 
late jurisdiction, but only authorises Congress to cieate 
it. In the words of Mr Kent, “If Congiess had not 
provided any rule to regulate the proceedings m appeal, 
the court could not exercise an appellate jurisdiction • 
and, if a rule be provided, the Court could not depart 
from it. In pursuance of this principle, the Court decided 
in. Clarice v. Bazadme, that a writ of error did not he to 
that court from a court of the United States temtory north- 
west of the Ohio, because the act had not authoiised an 
appeal or writ of error from such a court v — {Commentaries, 
i 324.) It was urged that the constitution itself had 
vested appellate jurisdiction in the Supreme Court, but 
that Congress may introduce such exceptions as it thinks 
pioper. The action of Congress, it was said, is not re- 
quired to create the jurisdiction, but is sufficient at any 
time to remove any part of it. The Court, however, has 


-ATP 

adhered to the view that its appellate jurisdiction is limited 
by the judiciary statutes, which aie to be understood as 
making exceptions, and implying a negative on the exercise 
of such power m every case but those in which it is 
affirmatively given 

A peculiai and pernicious process which existed until a 
late period m English criminal law, received the name of 
appeal It was a light of piosecution possessed as a per- 
sonal privilege by an mjuied paity, of which the Crown 
could not depnve him, dnectly ormdnectly, since he could 
use it alike when the pnsonei was tried and acquitted and 
when he was convicted and paidoned It was chiefly 
known m piactice as the privilege of the neatest i elation 
of a murdeied person, and was generally employed when 
the pubhe passions were roused against the accused, on 
account, not so much of the evidence against him as tbe 
atioeity of the dime. Thus, after Colonel Oglethorpe’s 
mquiiy and repoit on the London pusons, when, m 1729, 
Banbndge and the othei jailors were acquitted on indict- 
ments for deficiency of evidence, they were hotly pursued 
by appeals of murder. In the case of Slaughteifoid, m 
1708, the public indignation was loused by the atrocity 
with which the accused was charged with lnuidenng the 
woman he had seduced. The evidence was veiy impeifect, 
and he was acquitted on indictment ; but an appeal was 
brought, and on conviction ho was hanged, as his execution 
was a privilege belonging to the prosecutor of which the 
Crown could not deprive him by a pardon In 1818 a 
parallel case occurred, when the appeal was ingeniously 
met by an offer of battle, since if the appellee weie an 
able-bodied man, he had the choice of the two oi deals, 
combat or a jury. This neutralising of one obsolete and 
barbarous process by anothei, called the attention of the 
Legislature to the subject, and appeal m cimnnal cases, 
along with trial by battle, was abolished by 59th Geo. III., 
cap 46. 

' APPENDINI, Francesco Maria, historian and philo- 
logist, was born at Poirino, near Turin, on the 4th Nov. 
1768. Educated at Rome, he took orders and was sent to 
Ragusa, where he was appointed professor of rhetoric 
When the Fiench seized Ragusa, Napoleon placed Appen- 
chm at the head of tbe Ragusan Academy. After the 
Austrian occupation he was appointed pnncipal of the 
Normal Institution at Zara, where he died m 1837. 
Appendim’s chief work was his Notizie Istoricn-n ituhe 
suite Antichit d, Stoua, e Lettaatura dn Rarjusci (1802-3) 

APPENZELL (for derivation see below), one of the 
twenty-two cantons of the Swiss Confedciation, is an alpme 
iegion, with an area of about 152 square miles, entirely 
sunounded by the canton of St Gall The mountains m the 
south attain a considerable elevation, the highest, Mount 
Sentis, being 8215 feet m height, and reaching tbe region 
of perpetual snow ; but towards the north the surface is 
composed of 'mere hills and hollows, some of the hills being 
lather remarkable for their conical shape. The canton 
is watered by a tributary of the Thur, the Sitter, which 
takes its rise from a glacier on Mount Sentis, its affluent the 
Urnasch, and a number of mountain streams It was at 
one time almost covered with forests of fir and pme , but 
m consequence of the extension of the population, these 
have been greatly diminished. Peat and wood for fuel 
are abundant The climate is cold and variable, but not 
unhealthy. Subject like the rest of Switzerland to the 
Franks m the 8th century, Appenzell gradually passed 
into the hands of the abbots of St Gall; m 1401 it rebelled 
against what had become an ecclesiastical tyranny; and in 
1513 it was admitted into the Swiss Confederation. The 
violent struggles which followed the Reformation led to 
its division, m 1597, into two parts— the Inner Rhodes (a 
word of military origin, like the German Rotte), in the 
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south, being apptopuated to the Roman Catholics, and 
the Outer Rhodes, in the north, to the Piotestants This 
distinction has continued to the piesent day, the census 
of 1870 giving the number of Piotestants m the Catholic 
district as only 188, and of Catholics m the Piotestant, 
2358. Until 1848, indeed, no Piotestants, or even Catho- 
lic aliens, were allowed to settle m Inner Rhodes The 
chief town of that division is Appenzell, and of the other, 
Trogen Each district has its own democratical constitution, 
consisting of a Landesgemeinde , or General Assembly, 
where every freeman above 18 years is bound to appeal, 
and a Great Council, chosen by the people, the mem- 
bers of which must submit their acts to the geneial 
approval for then ratification Outer Rhodes sends two 
members to the Nationalrath, or House of Repiesentatives 
of the Confederation, and Inner Rhodes one, besides the 
two membeis which the canton sends to the Standerath, or 
Senate. Appenzell has taken the civil code of Zunch for 
its model, and has instituted a court of appeal The value 
of real and other piopeity m Outer Rhodes is estimated at 
£59,028, and in Inner Rhodes at £9600; the revenue of 
Outer Rhodes at £12,699, and its expenditure, £12,800 
(1868), and the revenue of Innei Rhodes at £6031, and 
its expenditure at £6011 In 1837 the population of 
the canton was 50,876 , m 1860, 60,624, of whom 48,604 
belonged to the Protestant division, and m 1870, 60,635, of 
whom 48,726 belonged to Outer Rhodes This division, 
therefore, is farmoie populous and wealthy than the other 
pait of the canton. Its inhabitants are mdustiious, and 
carry on large manufactuies of cotton and linen goods 
and embroidery, while the inhabitants of Inner Rhodes 
are chiefly engaged in the rearing of cattle and the making 
of cheese. Since railway communication has made the 
distuct more accessible, a great number of strangers come 
to take advantage of the whey-cure establishments at Gais, 
Weissbad, Gonten, Urnasch, &c A peculiar dialect — 
differing from the ordmaiy Swiss German — is spoken 
throughout the canton Red is the pi evading colour m 
the national dress ; and athletic spoits and rifle-shooting 
aie the favourite amusements 
Appenzell, the chief town of Inner Rhodes, in the 
canton of Appenzell, derives its name (. Abbatis Celia, 
Abtenzelle), like Bischofszell and St Peterzell in the same 
region, from its ancient ecclesiastical connection. It is 
situated in the beautiful valley of the Sitter, and has a church 
with an old Gothic choir, two convents, and a council- 
house. The Landesgemeinde holds its meetings in the 
open square. In the ArcJdv are pieserved a number of 
ancient banners, and among them one captured from the 
Tyrolese, with the grotesque inscription, Hundei t Tausend 
Teufel. The inhabitants, who are almost entirely Roman 
Catholics, are largely employed in the production of 
embroidery, and number about 3700 
APPERLEY, Charles James, a sportsman and sporting 
writer, better known as “Nimrod,” the nom de plume under 
which he published his works on the chase and the turf, 
was bom at Plasgronow, near Wrexham, m Denbighshne, 
in 1777. During the period of his education at Rugby he 
paid more attention to field-sports than to classics , and 
between the years 1805 and 1820 he devoted hims elf 
almost wholly to fox-hunting, so that he was by early 
training well fitted for the position of authority he after- 
wards acquired in the sporting world About 1821 he 
began to contribute to the Sporting Magazine, under the 
pseudonym of “ Nimrod,” a series of articles, which from 
their racy character did the magazine admirable service 
Its circulation doubled within two years , and the proprie- 
tor, Mr Pittman, with great liberality, kept for “ Nimrod ” 
a stud of hunters, and defrayed all expenses of his tours, 
besides giving him a handsome salary. The death of Mr 
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! Pittman, however, led to a law-suit with the proprietors of 
the magazine for money advanced to “Nimrod and the 
latter, to avoid imprisonment, had to take up his residence 
near Calais (1830), where he supported himself by his 
writings He died in London, 19th May 1843. The 
most important of hiswoiks are — (1 ) RemarJcs on the Con- 
dition of Hunters, the Choice of Hoises, &c, Lond. 8vo, 
1831 , (2 ) The Chase, the Turf, and the Road (originally 
wiitten for the Quarterly Review), Lond 1837, (3 ) 
Memoirs of the Life of the late John Mytton, Lond. 1837 ; 
(4 ) Nimrod’s Northern Tour, Lond 1838, (6 ) Nimrod 
Abroad, 2 vols 12mo Lond 1842, (6) The Horse and 
the Hound (a lepnnt fiom the seventh edition of the En- 
cyclopaedia Britanmca), 1842 , (7 ) Hunting Reminiscences, 
Loncl 1843 

APPIA YIA, the most celebrated of the ancient Roman 
roads, connecting the capital with Biundusmm It was 
commenced by Appius Claudius Caucus (312 bo), whe 
earned it from the Porta Capena to Capua (Livy, ix. 29) 
Its extension to Beneventnm, and ultimately to Brundu- 
sium, making its total length about 350 miles, was com- 
pleted before 30 B c The pavement, which rested upon 
scveial prepared substrata, was formed by large blocks of 
haid stone ( silex ) fitted to each othei with gieat exactness 
Its bieadth was from 14 to 18 feet, excluding the foot- 
paths The couise of the Appian Way is described by 
Hoiace, and Statius calls it the Queen of Roads ( Regina 
Vtarum) Fiom a statement in Procopmus, it appears 
that the road was m perfect repair in his time (500-565). 

APPIAN, an eminent writer of Roman history m Greek 
under the leigns of Trajan and Adrian He was a native 
of Alexandna m Egypt, whence he went to Rome, where 
he became a distinguished advocate, and was chosen one of 
the procurators of the empire. He did not treat of the 
history of the Roman empire as a whole, but gave separate 
accounts of the various provinces as they were attached to 
the empne. Of his voluminous work there remains only 
what treats of the Punic, Syrian, Mithridatic, and Spanish 
wars, with those against Hannibal, the civil wars, and the 
wars m Illyricum, and some fragments of the Celtic and 
Gallic wars, — in all about one-half of the original twenty-two 
books An excellent edition of Appian was published by 
Schweighausor at Leipsic, in 1785, 3 vols 8vo, in which 
the extracts fiom the lost books are collected. The best 
edition of the text is that of Bekker, 1853. 

APPIANI, Andrea, the best fiesco painter of his age, 
born at Milan in 1754, died m 1817 He was made 
pensioned artist to the kingdom of Italy by Napoleon ; hut 
having lost his allowance after the events of 1814, he 
fell into poverty. Correggio was his model, and his best 
pieces, which aie m the church of the Virgin and the royal 
palace of Milan, almost rival those of his great master 
He is also said to have painted Napoleon and the chief 
personages of his court. Among the most graceful of his 
oil paintings are his “Venus and Love,” and “Orlando m 
the garden of Armida ” 

APPIUS CLAUDIUS See Claudius. 

APPLE. The apple ( Pomme , Fr. ; Apfel, Ger ) is the 
fruit of Ryrus Malus, belonging to the Sub-order Pomacece, 
of the Natural Order Rosacea}. It is one of the most widely 
cultivated, and best known and appreciated of fruits belong- 
ing to temperate climates. In its wild state it is known as 
the crab-apple, and is found generally distiibuted throughout 
Europe and Western Asia, growing in as high a latitude as 
Drontheim m Norway The crabs of Siberia belong to a 
different species, and are named Pyrus baccata and P. 
prunifolia. The apple-tree as cultivated is a moderate 
sized tree with spreading branches, ovate, acutely serrated 
or crenated leaves, and flowers in corymbs. The fruit is 
too well known to need any description, of its external 
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characteristics The apple is successfully cultivated in 
higher latitudes than any other fruit tiee, growing up to 
65° N, but notwithstanding this, its blossoms are more 
susceptible of injury from frost than the flowers of the 
peach or apricot It comes mto flower much later than 
these trees, and so avoids the night frost which would be 
fatal to its fruit bearing. The apples which are grown in 
northern regions are, however, small, haid, and crabbed, 
the best fruit being produced in hot summer climates, 
such as Canada and the United States Besides in Europe 
and America, the fiuit is now cultivated at the Cape of 
Good Hope, m Northern India and China, andm Australia 
and New Zealand. 

Apples have been cultivated m Great Britain probably 
since the period of the Roman occupation, but the names of 
man y varieties indicate a Trench or Dutch ougin of much 
later date In 1 688 Ray enumerated 78 varieties in cultiva- 
tion m the neighbourhood of London, and now it is 
calculated that about 2000 lands can be distinguished 
According to the purposes for which they are suitable, they 
can be classed as— 1st, dessert, 2d, culmary; and 3d, 
cider apples The principal dessert apples are the Pippins 
(pepms, seedlings), of which theie are numeious varieties 
The most esteemed of all apples is the American Newtown 
Pippin, a globular, juicy, sweet, and highly aromatic fruit , 
other American vaiieties of note are Williams’s Favourite, 
Astrakhan, and Gravenstem, and for winter use the 
Baldwin, Spitzenberg, and Roxbuiy Russet. As culinary 
apples, besides Rennets and other dessert kinds, Codlms, 
and Biffins are cultivated In England, Herefordshire and 
Devonshire axe famous for the cultivation of apples, and in 
these counties the manufacture of cider is an important 
industry. Older is also extensively prepared in Normandy 
and m Holland Verjuice is the fermented juice of crab 
apples. 

Apples for table use should have a sweefc juicy pulp and 
rich aromatic flavour, while those suitable for cooking 
should possess the property of forming a uniform soft pulpy 
mass when boiled or baked In their uncooked state they 
are not very digestible, but when cooked they form a veiy 
safe and useful food, exercising a gentle laxative influence 
According to Fresenius their composition is as follows — 

- Albuminous 

Apple Watei Sugar substances Salts 

English Rennets, 82 04 6 83 0 85 7 92 0 36 

White Dessert, 85 04 7*58 1 04 2 94 0 44^ 

English Golden Pippin, 81 ‘87 10 36 0 48 5 11 

A large trade m the importation of apples is carried 
on m Britain, the amount of which is not, however, 
separately stated m the Board of Trade returns. Our 
imports come chiefly from French, Belgian, and Dutch 
growers, and from the United States and British North 
America, Dried and pressed apples are imported from 
Franc® for stewing, under the name of Normandy Pippms, 
and similarly prepared fruits come also from Ameiica 

Many exotic frmts, having nothing m common with the 
apple, are known by that name, e g , the Balsam apple, 
Momordica balsamina , the Custard apple, Anona, reticu- 
lata; the Egg apple, Solarium, esculentum , the Rose 
apple, vaiious species of Eugenia,, the Pine apple, Anan- 
assa sativa , the Star apple, Chvysophyllum Cainito ; and 
the apples of Sodom, Solanum, sodomeum. 

APPLEBY, a market and borough town of England, 
capital of Westmoreland, situated on the Eden, 13 miles 
S E. of Penrith. The greater part of Appleby, consisting of 
a broad, irregularly built street, from which smaller ones 
branch off, occupies the slope of a hill on the left bank of 
the river, m the parish of Appleby St Lawrence ; but on the 
opposite bank, m the parish of Appleby St Michael, is the 


-A P P 

suburb of Bongate, which is connected with tne rest oi the 
town by a fine old stone bridge Appleby contains an 



ancient castle, two parish churches, as well as Wesleyan 
places of worship, a town and a county hall, a jail, an 
hospital for thirteen poor women, and a grammar school 
There is a municipal corporation, and previous to the Reform 
Act of 1832 the town returned two members to parliament 
It has for a long time been a place of small importance, 
with little trade, and hardly any manufactures. Population 
of the Improvement Commissioners’ District m 1871, 1989 

APPRAISER (from ad and pretium, value), one who 
sets a value upon property, real or personal By 46 George 
III c. 43, appraisers must possess a license, the duty pay- 
able for which is at present £2 annually. By a statute 
of William and Mary, two sworn appraisers must be 
employed by the sheriff to value any goods taken under 
distress for rent The business of appraiser is usually 
combined with that of auctioneer. 

APPRENTICE— APPRENTICESHIP Apprentice- 
ship (from apprendre, to learn) is a conti act wheieby one 
person, called the master, hinds himself to teach, and 
another, called the apprentice, undertakes to learn some 
trade or profession, and to serve his master for a certain 
tune. The contract is generally created by indenture, but 
any writing properly expressed and attested will suffice 

The Civilians are silent on the subject of this contract, 
nor does it seem to have had any connection with the 
division of the Roman citizens into tribes or colleges. So 
far as can be seen it arose m the Middle Ages, and formed 
an integral part of the system of guilds and corporations 
by which skilled labourers of all lands sought protection 
against the feudal lords, and the maintenance of those 
exclusive privileges with which in the interests of the public 
they were favoured In those times it was believed that the 
arts and sciences would not flourish unless such only were 
allowed to practise them as had given proofs of reason- 
able proficiency and were formed into bodies corporate, 
with certain powers of self-government and the exclusive 
monopoly of their lespective arts within certain localities. 

It has sometimes been supposed that these medueval 
corporations were confined to such occupations as are now 
followed by artisans This, however, is a mistake. The 
word universitas is the correct Latin name for any corpora- 
tion whatsoever ; and in mediaeval parlance it was just as 
proper to speak of the university of smiths or tailors, as of 
the university of Paris or Oxford. It is, indeed, very 
piobable that, at the dawn of returning civilisation, the 
humbler arts first received the attention and the fostering 
care of the state ; hut it is certain that as each lost art or 
science was recovered, its professors were formed into a 
university or corporation, composed of such as were entitled 
to practise and teach, and such as were in course of learning. 
The former were the masters, the latter the apprentices. 
Hence the term Apprentice was applied indifferently to such 
as were being taught a trade or a learned profession, and 
even to undergraduates or scholars who were qualifying 
themselves for the degree of doctor or master in the liberal 
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arts When barristers were first appointed by Edward I 
of England, they were styled apprenticn ad legem — the 
serjeants being servientes ad legem, and these two terms 
corresponded respectively to the trade names of apprentices 
and journeymen During the middle ages the teim of 
apprenticeship was seven years, and this period was thought 
no more than sufficient to instruct the learner m his pro- 
fession, eraft, or mystery, under a properly qualified master, 
teacher, or doctor — for these names were synonymous — 
and to reimburse the latter by service for the training 
received After this the apprentice became himself a 
master and a member of the corporation, with full rights 
to practise the business, and to teach others m his turn , 
so also it would seem that undergraduates had to pass 
through a curriculum of seven years before they could 
attain the degree of doctors or masteis m the liberal arts 
On the Continent of Europe these rules were observed with 
considerable rigour, both in the learned professions and in 
those which we now designate as trades In England they 
made their way more slowly, and did not receive much 
countenance from our ancestors, who were always jealous 
of anything savouring of interference with the freedom of 
trade Nevertheless the formation of guilds and com- 
panies of tradesmen in England dates probably from the 
12th century, and it is almost certain that the institution 
of apprenticeships cannot be of much later date In 1388 
and 1405 it is noticed m Acts of Parliament By various 
subsequent statutes provisions were made for the regulation 
of the institution, and from them it appears that seven 
years was its ordinary and normal term m the absence of 
special arrangement By the 5th of Eliz. c 4, this was 
made the law of the land, and it was enacted that no person 
should exercise any trade or mystery without having served 
a seven years’ apprenticeship In no place did the appren- 
tices become so formidable by their numbers and organisa- 
tion as m London. Duung the great rebellion they toot 
an active part as a political body, and were conspicuous 
after the Restoration by being frequently engaged m tumults 
It was probably owing to this circumstance, quite as much 
as to economical considerations of freedom of trade, that the 
Act of Elizabeth never found much favour with the courts 
of law. Soon after the great rebellion we find the apprentice 
laws strongly reprobated by the judges, who endeavoured, 
on the theory that the Act of Elizabeth could apply to no 
trades which were not in existence at its date, to limit its 
operation as far as possible Such limitation of the Act 
gave rise to many absurd anomalies and inconsistencies, e g , 
that a coachmaker could not make his own wheels, but 
must buy them of a wheel-wiight , while the latter might 
make both wheels and coaches, because coachmaking was 
not a trade m England when the Act of Elizabeth was 
passed. For the like reason all the great manufactures 
which have arisen m Manchester and Birmingham in modern 
times were held exempt from the operation of the statute 
Concurrently with the dislike to the apprentice laws which 
such anomalies generated, the doctrines of the celebrated 
Adam Smith, that all monopolies or restrictions on the 
freedom of trade were injurious to the public interest, had 
gradually been making their way, and notwithstanding 
much opposition, an Act was passed in 1814 (54 Geo. Ill 
c 96), by which the statute of Elizabeth, in so far as it 
enacts that no person shall engage in any trade without a 
seven years’ apprenticeship, was wholly repealed. The effect 
of this Act has been to give every person the fullest right 
to exercise any occupation or calling of a mechanical or 
trading kind for which he deems himself qualified Appren- 
ticeship, therefore, which was formerly a compulsory, has 
now become a voluntary contract. It is still, however, the 
usual avenue to such avocations, because experience has 
shown that it is the only effectual means of acquiring 


NTICE 213 

such a knowledge ot tlie mecnamcal arts as shall enable a 
man to exercise them with advantage In the case of the 
learned professions, the principles and theories which gave 
birth to corporations with monopolies, and required appren- 
ticeship or its equivalents, have — contraiy to what has 
taken place m trade — been not only maintained but 
intensified , that is to say, not only have such bodies 
retained and even extended m some cases their exclusive 
privileges, but m general no one is allowed to practise m 
such professions unless his capabilities have been tested and 
appioved by public authority Thus, no man is allowed to 
practise law or medicine m any of then branches who has 
not undergone the appropnate training by attendance at 
a university or by apprenticeship — sometimes by both 
combined Enhance to the church is guarded by similar 
checks , and even m the case of education great advances 
have been made to bring the practice of that art under the 
like restrictions. In such instances the old principle — now 
abandoned in trade — of granting a monopoly to those 
possessing a certain standard of qualification is maintained 
m greater vigour than ever 

As already noticed, Dr Adam Smith and most of hia 
school strongly disapproved of apprenticeship, but only as 
it would seem when applied to trade and manufactures. 
They urged that the institution intei fered with the property 
which every man has or ought to have m his own labour, 
and interfered not only with the liberty of the workman, 
but with that of such as might choosfs to employ him, and 
who were the best judges of his qualification. They further 
argued, that such laws tended to restrain competition to 
a much smaller number than would otherwise enter a trade , 
that a long apprenticeship, or indeed any at all, was 
unnecessary even for the nicest mechanical arts , that a few 
weeks or even days were sufficient to enable a man to set 
to work in such trades as clock and watch making , and 
that if the workman was from the outset paid the full price 
of his work, under deduction of such materials as he might 
spoil from carelessness or inexperience, he would learn his 
art more effectually, and be more apt to acquire habits of 
attention and industry, than by working under a master 
who had a right to share m the produce of his labour. It 
was further contended that the whole system of appren- 
ticeship, like that of the corporations of which it formed 
an integral part, was a mere device by which masters sought 
to limit the number of entrants into their respective trades, 
and so enhance their monopolies at the expense of the general 
public. That there is considerable truth m much of this 
reasoning is undeniable At the time when Dr Smith 
began to attack the trade corporations, the narrow and 
vexatious rules of apprenticeship by which they sought to 
guard their exclusive privileges were, like their privileges, 
grievous restraints on the freedom of trade. But taking 
all this m its worst view will hardly justify the sweeping 
chaiges brought against the institution of apprenticeship. 
It is not conceivable that an institution, which for centuries 
found acceptance in every part of Europe, should have no 
better justification than the greed of master workmen. The 
abolition of the laws which rendered apprenticeship com- 
pulsory has not, as Dr Smith and his followers thought, led 
to its disuse On the contrary, it or its equivalents have 
been voluntarily submitted to by such men as desired to 
exercise a trade to a profit ; for the public were not long 
m discovering that the legularly trained artisan was the 
only one whose work could be relied on It is not very 
easy to see why those principles of monopoly, based on 
ascertained proficiency, which are so rigorously enforced in 
the learned professions, should not at least have some 
application m the case of skilled artisans. It is also worthy 
of notice that the rise of trades’ unions has been coincident 
with the fall of the old trade corporations — thus indicating 
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that artisans ieel the necessity for some moiepoweiful and 
ordeily protection than the mere operation of the blind 
manciple of supply and demand For these and similar 
reasons, it is believed that few practical men will in the 
piesent day deny the advantages of appienticeship No 
one would piobably advocate the lestoiation of the old 
guilds with their exclusive privileges , but many would 
peihaps incline to advise the institution of some older 01 
degree by which, m ceitain trades, the workman who has 
passed through a regular appienticeship may be distin- 
guished fiom the man who is not so qualified (p w. c ) 

APRICOT, the fruit of Ptunus a? meniaca (Lmn ) or 
Armemaca vulgar is, accoidmg to others TJndei the one 
name it is a species of the genus to which the plums belong, 
the other establishes it as a distinct genus ot the natuial 
01 dei Ilosacece The apricot is, like the plum, a stone 
Jruit, cultivated generally thioughout temperate legions, 
and used chiefly m the form of pieserves and m tarts. The 
tree is said to be a native of Aimenia (hence the name 
Armemaca), and it is found commonly m mountainous 
countries throughout Asia It floweis very eaily in the 
season, and is a haidy tiee, but the fiuit will scarcely npen 
in Biitain unless the tree is ti dined against a W'all A 
gieat number of vaneties of the apricot, as of most culti- 
vated fruits, are distinguished by cultivatois The kernels 
of several varieties are edible, and m Egypt those of the 
Muscli-Musch variety form a considerable article of com- 
merce The French liqueur Eau de JVoyaux is prepared 
from bitter apricot kernels 

APEXES (’A7rpt7js), the name by which Heiodotus and 
Diodorus designate Phaiaoh-Hophra, the eighth king of 
the twenty-sixth Egyptian dynasty See Egypt. 

APEIL was, in the old Roman reckoning, the second 
month of the year, but is counted m the Julian calendar as 
the fourth The derivation of the name is unknown, 
though as far back as Yairo we find the traditional 
etymology, omnia ape? it, “ it opens everything,” which is 
suppoited by comparison with the modern Greek use of 
dvoiiis (opening) for spring ; while some would make out 
a connection with Aphrodite (Venus), and Gnmm suggests 
the name of a hypothetical god or hero, A per or Aprrus. 
Among the Romans this month was sacred to Venus, 
the Eestum Veneris et Fortunes Vinlis being held on the 
first day On the fourth and the five following days, games 
(Ludi Megalenses ) were celebrated m honour of Cybele, on 
the fifth there was the Festuin Fortunes Publicoe , on the 
tenth (1) games m the cucus, and on the nineteenth, 
equestrian combats, in honour of Ceres; on the twenty- 
first — which was regarded as the birthday of Rome — the 
Vmalia urbana, when the wine of the previous autumn was 
first tasted, on the twenty-fifth, the Robigalui, for the 
averting of mildew, and on the twenty-eighth and four 
following days, the riotous Floralia In many coun- 
tries of Europe, as England, France, and Germany, the 
first of April has for long been appropriated to a face- 
tious custom, for which no veiy satisfactory origin has 
been assigned To send an unsuspecting 01 ignorant 
person on some bootless eirand is the great endeavour of 
the day. In Scotland the unfoitunate subject of the trick 
is called a gowk — which has now, though the words were 
probably at one tune different, the meaning both of “ fool ” 
and u cuckoo,” — and the mischievous errand-sending is 
“ hunting a gowk ” In France the dupe is called poisson 
d'Avnl, or April-fish One remarkable theory traces the 
custom to Noah, as sending out his dove on such a quest, 
it is also referred either to the miracle plays represent- 
ing the sending of our Saviour from Annas to Caiaphas 
and from Pilate to Herod, or to the change, in France, m 
1564, of New Year’s day to the first of January, which 
left the first of April destitute of anything but a burlesque 
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of its founei festivities , and more recently an identification 
has been attempted with the Hindoo festival of Huh, which 
is celebrated in a similar manner on the 31st of March 
No lefeiences to all-fools’-day have been found m our earlier 
literature , and it seems that both England and Germany 
have deuved the fashion fiom France St Geoige’s day is 
the twenty-thud of the month; and St Maik’s Eve, with 
its superstition about those who were doomed to die, falls 
on the twenty-foui th In China the symbolical ploughing 
of the earth by the emperor and princes of the blood takes 
place in their third month, which hequently corresponds to 
our Apiil, and m Japan a pleasant domestic festival, called 
the feast of Dolls, is celebiated in the same month The 
days of Apiil (jou? nees d’Avnl) is a name appiopnated m 
Fiench history to a senes of insurrections at Lyons, Pan^ 
and elsewheie, against the government of Louis Philippe in 
1834, which led to violent repressive measuies, and to a 
famous tnal known as the P? oces d’Av? il (See Chambeis’s 
Booh of Bays , Gimnn’s Geschichte der Beutschen Sprache , 
cap u Monate ”) 

A PRIORI and A POSTERIORI The philosophical 
distinction expiessed by these terms is to be explained by 
lefemng to the phraseology of Aristotle Accoidmg to him 
there may be a double stai ting-point m knowledge When 
our individual progress m learning is clnefiy considered, 
the things with which we are fiist and best acquainted may 
be teimed earlier and prior, whereas the truths of a moie 
general, primary, and fundamental character, to which wo 
aie subsequently led, have a later and posterior position 
But if we lose sight of our personal interest m knowledge, 
then the pnority may be moie justly claimed by wkate\ er 
is the cause or principle fiom which something else springs. 
In this sense the causal, original, and primary m the objec- 
tive woild is by nature pnor (7 rporepov <£wei) , whilst the 
secondaiy and derivative existence is posterior Pnonty 
in the first acceptation is only relative to us, and for 
general purposes may be called accidental , in the second 
acceptation, the priority is absolute, and without qualifica- 
tion It is the second acceptation which Aristotle laid 
down as the properly philosophical one, and which regulates 
the usage of the phrases a priori and a posteriori by the 
schoolmen In that sense of the term there can evidently 
be no a prion demonstration of fiist and fundamental 
principles According to Aquinas, for example, there can 
be no a priori knowledge of God , because He, as uncaused 
and uncreated, cannot be deduced from anything prior m 
causation to Himself, and can only be apprehended ration- 
ally by means of that which is consequent upon His action, 
viz , the creatures of the natural woild. In other words, 
our knowledge of Him must be aposterion. It is obvious 
that science m the highest sense must be a priori, if vere 
scire est per causas scire , ie., the knowledge must spring 
from an insight into causes, which aie the true primaries. 
By an extension of this usage an argument is said to follow 
an a prior 1 path, when from the basis of some conception 
it proceeds to evolve by analysis all or some of the logical 
consequences, whereas, the mode of reasoning, which 
endeavours to gather into a single formula the various facts 
of observation, is descubed as a posteriori The argument 
of Anselm, which, from the mere conception of God, pro- 
poses to deduce Ids existence, is an example of a priori 
reasoning An a priori reasoner has to predict what is or 
will be, by considering what ought to be m accordance with 
certain presuppositions. He tues by argument to assign 
beforehand the place of a fact which may not yet have been 
discovered by observation. From the analysis of certain 
given conditions, or by constructing the total product from 
some given elements, he seeks to anticipate experience. Of 
course, if the original conception be bad or defective, the 
conclusions will be false or inadequate. Often too, what 
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f.Uiraa to "be the mere deduction from a conception, is 
secretly and perhaps unconsciously supplemented by more 
efficient elements of proof. It is this circumstance, that 
imperfect knowledge is taken as the ground for further 
conclusions, which has brought a puoii reasoning into dis- 
credit, Apart from these defects, howevei, this style of 
argumentation meiely expresses the natural and blameless 
tendency of the mind to make eveiy acquired truth a soit 
of lever and fulcrum from which to move the yet undis- 
covered and untried, and error is introduced only where 
there is a failure to correct this tendency by constant 
recurrence to the processes of venfication. The apnon 
argument is based upon what was ougmally given thiough 
experience ; but befoie this experiential truth becomes a 
pi lori, it must lose its first and empirical character, and be 
invested with the attributes of umveisality and necessity. 
In this sense, which since the time of Kant has been com- 
monly given to the word, the a pi ion is the opposite of 
the empirical and contingent. Any truth winch is rela- 
tively universal and necessary may in its own sphere foim 
the basis of an a prioi i argument ; and if there he anything 
which is absolutely universal and necessary throughout the 
whole range of knowledge, it will be m a supreme sense a 
pi ion Such, according to Kant, is the self-contained and 
original faculty of mind, the forms and poweis of the 
intellect and senses, as conti adistmgui&hed from the mate- 
rials presented by the senses and elaborated by the under- 
standing To ascertain the special constitution of this a 
priori region, thus marked out by the criteria of umveisality 
and necessity, to determine the features of thought when it 
is independent of and prior to all experience, was the theme 
of the Critique of the Puie Reason The general or 
universal form and faculty of knowledge, thought m its 
native purity, constitutes the a priori element : whilst the 
particularising data of experience, drifting m from the 
unknowable thmg-in-itself, make up the region of the a 
posteriori. An example of an a priori science, accoidmg 
to Kant, m this sense of the term, as not dependent upon 
experience, is seen in pure mathematics, and there may 
also, according to him, he a pure or a priori philosophy of 
nature ; but there can be no pure or a priori doctnne of 
the ultimate ideas which regulate experience, — that is, 
metaphysics in the older sense is impossible. (w. w.) 

APSE (Or d</as ; Lat abns, tribuna, concha ; Fr. abside, 
chevet , rond-pomt , Ital. apside, tribuna , Ger. Ablauf), the 
semicircular or polygonal termination to a church. These 
forms were no doubt derived from the concha or bema, m 
the classic and early Christian basilica. In both cases it 
was the place appropriated to those who administeied 
justice, the prsetor’a chair m the one being represented by 
the bishop’s throne in the other. The altar stood not 
within the apse, but on the chord of its arc. Sometimes 
the apse is a simple semicircle ; sometimes in large churches 
out of this a smaller semicircle springs, as Eecket’s Crown 
at Canterbury, and at Sens, Langres, and in many other 
churches abroad. Sometimes the choir finishes with three 
a p ses — one to the central aisle, and one to each side aisle, 
as at Autun. Sometimes the plan is a semicircle^ each bay 
of which has a projecting semicircular apse, forming a sort 
of cluster of apses, as at Beauvais, Troyes, Tours, <fcc. The 
later choir at Mans is encircled by no less than thirteen 
apses, the centre one being twice the depth of the others, 
and forming the Lady-chapeL In some small churches of 
the Norman period, there is a sort of double chancel, one 
square, and the other an apse projecting eastward, each of 
which has its own arch, as at Sutton, East Ham, Darent, 
&c. Large circular and polygonal apses generally have 
radiating chapels within, as at Westminster Abbey. The 
earliest cathedral at Canterbury had an apse at each end, if 
we may trust the old plan , and there are several instances 


of the same kind in France and Germany Apses jiroject 
fiom the north and south ends of the transepts, and from 
then east sides m a few cases abroad, the only example of 
this m England bemg at Noiwich. 

APSHERON, a peninsula of Asia, m Georgia, extending 
fiom the eastern extremity of the Caucasus lange for about 
40 miles into the Caspian Sea, and terminating in Cape 
Apsheron It produces naphtha, salt, and saffron in great 
abundance , and has long been celebrated among the fire- 
woislnppeis of Asia for the sacied files that issue fiom its 
soil On its southern coast is the port of Baku 

APT, the Roman Apta Julia , a town of France, an the 
department of Yaueluse, situated on the left bank of the 
Calavon, a tnbutaiy of the Durance, 30 miles east oi 
Avignon It is suirounded by ancient and massive walls, 
and is well built, although several of its streets are narrow 
and megular The chief object of interest is the cathedral, a 
building combining dlifeient styles of architectuie, founded 
about the year 1050 on the site of a much oldei edifice, 
but not completed until the latter half of the 17th century. 
There axe many Roman remains m and near the town, 
including a fine bridge, which is said to have been con- 
structed by Julius Caesar The chief manufactures of Apt 
aie those of woollen and cotton goods, silk, confectionery, 
eaifhenware, candles, leather, and brandy, and theie is 
besides a considerable tiade m fruit, gram, and cattle. 
Apt was at one time the chief town of the Yulgientes, a 
Gallic tribe, it was destroyed by Julius Csesar, who sub- 
sequently restored it, confemng upon it the title Julia, it 
was much injuied by the Lomhaids and the Saiacens, but 
its fortifications were rebuilt by the counts of Provence. 
Population (1872), 5892. 

APULEIUS, Lucius, celebrated as a philosopher and 
a wutei of romance, was born at Madaura m Nunndia, 
about 125 ad. As the son of one of the principal inhabi- 
tants, he leceived an excellent education, first at Carthage 
and subsequently at Athens. After leaving Athens he 
undeitook a long comse of travel, principally with the view 
of obtaining initiation into religious mysteries. On a 
journey to Alexandria he fell sick at CEa (Tripoli), and 
was received into the house of Sicmius Pontianus, a former 
fellow-student. The widowed mother of Pontianus, Puden- 
tilla, became enamoured of the handsome young philo- 
sopher, who, at her son’s request, as he affirms, consented 
to marry her. The lady’s wealth rendered this step 
distasteful to the other members of kei family, by whom, 
after the premature death of Pontianus, Apuleius was 
indicted on a charge of having gamed her affections by 
magical arts He easily established his innocence, and his 
spirited, highly entertaining, but inordinately long defence 
( Apologia , me de Magia), is our principal authority for his 
biography From allusions m his subsequent writings, and 
the mention of him by St Augustine, we gather that the 
remainder of his prosperous life was devoted to literature 
and philosophy ; that he exercised the priestly office, and 
frequently declaimed in public; and that statues were 
erected in his honour by Carthage and other cities. Many 
errors have found their way into his biography, from the 
supposition of his identity to a certain extent with Lucius, 
the hero of his romance. The contrary appears from the 
introduction of Lucius as a Greek, who professes to have 
only with great difficulty acquired Latin, Apnleius’s own 
mother tongue. Lucius also takes a vow of poverty and 
chastity, which must have been but ill observed by the 
spouse of the opulent and amorous Pudentilla. 

There is little of Apuleius’s own invention in the work 
■ on which his fame principally rests The Metamorphoses 
or Golden Ass (which latter title seems not to be the 
author’s own, but to have been bestowed in compliment), 
was founded on a narrative m the Metamorphoses of 
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Lucius of Pali ro, a woik extant m llie time of Pliotius 
From Pliotius's account (impugned however by Wieland 
and P L. Cornier), tins book would seem to have consisted 
of a collection of marvellous stories, related m an inartistic 
fashion, and m perfect good faith The literary capabilities 
of this particular nanative attracted the attention of 
Apuleius’s contemporary, Lucian, who proceeded to woik it 
up in his own manner, adhering, as Photius seems to 
indicate, very closely to the original, but giving it a comic 
and satiric turn Apuleius followed tlus rifacimento, 
making it, however, the groundwork of an elaborate 
romance, interspersed with numerous episodes, of which 
the beautiful story of Cupid and Psyche is the most cele- 
brated, and altering the denouement to suit the religious 
revival of which he was an apostle There is no reason to 
conclude with Warbui ton, that he wrote m dnect antagonism 
to Christianity , or with Thomas Taylor, that “ his intention 
was to show that the man who gives himself to a voluptuous 
life becomes a beast.” The book is, neveitheless, a remaik- 
able illustration of the contemporary reaction against a period 
of scepticism, of the general appetite fox ninacle and magic, 
and of the influx of Oneutal and Egyptian ideas into the 
old theology It is also composed with a well-marked 
literary aim, defined by Kretzschmann as the emulation of 
the Greek sophists, and the transplantation of their tours 
de force into the Latin language Nothing, indeed, is more 
characteristic of Apuleius than his versatility, unless that 
it he his ostentation and self-confidence m the display of 
it The dignified, the ludicrous, the voluptuous, the 
horrible, succeed each other with bewildering rapidity, 
fancy and feeling are everywhere apparent, but not less so 
affectation, meretricious ornament, and that effort to say 
everything finely winch pi events anything being said well 
The Latiruty has a strong African colouring, and is crammed 
with obsolete woids, agreeably to the taste of the time. 
Few books accordingly suffer less by translation When 
these defects are mitigated or overlooked, the Golden Ass 
will be pronounced a most successful work, original m 
treatment though not m invention, invaluable as an illustra- 
tion of ancient manneis, and full of entertainment fiom 
beginning to end The most famous and poetically beauti- 
ful portion is the episode of Cupid and Psyche, adapted 
from a popular legend of which traces arc found m most 
fauy mythologies, which explains the seeming meongiuity 
of its being placed in the mouth of an old hag As observed 
by Fnedlander, this discriminating recognition of the beauty 
of a wild flower of folk lore is as much to the ciedit of 
Apuleius’s taste and feeling as the invention of it could have 
been to his imagination The allegoncal purport he has 
infused into it is his own, and entirely in the spirit of the 
Platonic philosophy Don Quixote’s adventure with the 
wineskins, and Gil Bias’s captivity among the robbers, are 
palpably borrowed fiom Apuleius; and several of his 
humorous episodes, probably current as popular stories long 
befoie his time, reappear m Boccaccio 

Of Apuleius’s other writings, the Apology has been 
already mentioned The Florida are a collection of excerpts 
from his declamations, ingenious hut highly affected, and 
m general perfect examples of the sophistical art of saying 
nothing with emphasis The pleasing little tract On the 
God of Socrates expounds the Platonic doctnne of beneficent 
daemons. Two books on Plato treat of his life, and his 
physical and ethical philosophy, a thud, treating of logic, 
is generally considered spurious. Apuleius informs us that 
he had also composed numerous poems m almost all possible 
styles, and several works on natural history, some in Greek 
In the preparation of these he seems to have attended more 
closely to actual anatomical research than was customary 
■with ancient naturalists 

The character of Apuleius, as delineated by himself, is 
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attractive ; he appears vehement and passionate, but devoid 
of rancour ; enterprising, munificent, genial, and an enthu- 
siast for the beautiful and good His vanity and love of 
display are conspicuous, but are extenuated by a genuine 
thirst for knowledge, and a surprising versatility of attain- 
ments His place in letters is accidentally more important 
than his genius strictly entitles him to hold He is the 
only extant example m Latin literature of an accomplished 
sophist in the good sense of the term. The loss of other 
ancient romances has seemed him a peculiar influence on 
modern fiction , while his chronological position in a transi- 
tional period renders him at once the evening star of the 
Platonic, and the morning star of the Neoplatonic philosophy 

The most complete edition of Apuleius is Oudendorp’s (Lugd 
Bat 1786-1823) , the best modern edition is Hildebiand’s (Leipsic, 
1842) The translations and imitations of the Golden Ass in modern 
languages are innumerable The episode of Psyche has afforded the 
subject of a drama to Thomas Heywood, and ot narrative poems to 
Shakerley Marmion, and Mrs Tiglie Theieare good English ver- 
sions by Sir 6 Head, and m Bolin’s Classical Libiaiy The style of 
Apuleius has been thoroughly investigated by L Kretzsclimann, Do 
Lahmtate L Ajiulei Madaurensis (Itegimonti, 1865). (R G- ) 

APTJLIA, the name applied to a district of southern 
Italy, the limi ts of which weie not very definitely or per- 
manently maiked. It is usually regarded as having been 
bounded by the country of the Frentam on the N , Sam- 
tutityi on the W , Calabria and Lucama on the S , and the 
Adriatic on the E The northern portion comprised the 
district sloping eastward from the Apennines, but did not 
take m any part of the mountains themselves ; while the 
southern portion was occupied by a rocky off-shoot of the 
mam chain, which left only a narrow but fertile strip of 
land along the sea On the northern pait of the coast 
was the remarkable mountain-mass of Garganus, forming 
an enormous promontory. Apulia was watered by the 
Tifernus (Biferno), the Frento ( Fortore ), the Cerbalua 
(Cejvaro), the Aufidus ( Ofanto ), and a number of inter- 
mittent mountain streams. The soil for the most part was 
calcareous and arid, but m winter afforded abundant pastur- 
age for the sheep, that m ancient tunes as now were driven 
duiing the summer to the neighbouring highlands of 
Samnium. Of the mingled population of Apulia, the 
Apulians proper (of Oscan race, it is supposed), the Daunians 
(perhaps of Pelasgian origin), and the Peucetians or Poediculi 
(likewise Pelasgian), seem tohavebeen the principal elements 
The prevalent language, according to M imm sen’s investiga- 
tions, was distinct from the Oscan and related to the Greek. 
Direct Greek influence — probably emanating fiom Taren- 
tum — is evident in the workmanship and inscriptions of 
the coins and vases and other remains which have been 
discovered throughout the region The more important 
towns were Lannum fi), Teanum, Lucena, Arpi, Salapia, 
Sipontum, Canusium, Banum, Egnatia, and Yenusia. 
Reduced under Roman dominion in the 4th century b.c , 
Apulia for the most pait continued true to the Roman cause 
till the time of the second Punic war, when it was greatly 
distracted and suffered grievously from the hostile opera- 
tions of both the belligerents It belonged to the second 
region of Augustus, and fiom the reign of Constantine 
was governed along with Calabiia by a u Corrector ” For 
several centuries after 476 it was alternately under the 
power of the Lombards, the Goths, the Saracens, and the 
emperors of the East; and about the 10th century was 
regularly governed by the last by means of a u catapan” or 
deputy, who has left the designatiou of his office, Cata- 
panata, in the modern corruption Oapitanata, applied to 
the northern portion of the present Apulia. It was con- 
quered by the Normans under William Bras-de-Fer, who 
took the title of Gomes Apulice in 1042, was raised along 
with Calabria to a dukedom by Robert Guiscard in 1057, 
and m 1 1 27 was united to the Sicilian monarchy. The name 
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Apulia is still employed as a geogiaphical, but no longer 
as an ethnological or political designation 

APURE, a river of "Venezuela, formed by the confluence of 
the Onvante and the Sarare in 7° N lat , and 71° W long , 
and joining the Orinoco, after a course of about 500 miles 
Its chief tributaries are the Caparo and the Portuguesa 

APURIMAC, or Tambo, a Peiuvian river which rises m 
the lagoon of Villafro, near Caylloma, flows m a generally 
northward direction, and, receiving the waters of the Velille, 
the San Tomas, the Mamara, the Pachachaca, the Pampas, 
the Mantaro, and the Perene, falls into the Ucayali, an 
affluent of the Amazon The river formed by the Tambo — 
or Catongo, as it is called m this part of its course — and the 
Mantaro receives the name of Ene, and is joined by the 
Perene, a river large enough for the passage of steamers 
About 30 miles further down it forms a great cataract, which 
breaks the navigation After receiving the Muyupu and 
the Vilcamayu or Urubamba, the stream, under the name of 
Ucayali, flows north to join the other head-streams of the 
Amazon n ear N auta The navigation of the Apunmac below 
the falls is gieatly hindered by its strong and rapid cunent 
The whole length of its course is about 600 miles 

AQUAMBO or AKUAMU, a country m the interior of 
the Gold Coast of Afuca, extending along both banks of 
the Bio Volta or Aswada The portion to the west of the 
river is under British protection, and that on the east, 
with the exception of a nairow strip along the bank, is sub- 
ject to the king of Dahomey 

AQUAPIM, a country of considerable extent in the 
interior of the Gold Coast of Africa, immediately behind 
Accra. It is watered by the Densu, Dmskoi, or Seccoom, 
and is finely diversified with cultivated valleys and wooded 
hills of considerable elevation The most important place 
is Akropong 

AQUARIANS, a name given to various sects of Chiis- 
tians m the primitive church who substituted water for wine 
m the communion seivice This they did on principles 
of abstinence and temperance, or because they thought it 
unlawful under any circumstances to eat flesh or drink wine 
Epiphanius calls them Encratites, from their abstinence, 
Augustine, Aqua) tans, from their use of water, and Theo- 
doret, Ilydroparastatce, because they offered water instead 
of wine. Entirely distinct from those Aquarians upon prin- 
ciple, were others who used water at morning communion 
m order that they might not be discovered by the smell of 
wine 

AQUARIUM This word is used to denote a vessel, or 
collection of vessels, in which marine or fresh water animals 
may be kept, and m which marine or sweet water plants 
may be grown The invention or rather growth of the 
modem aquarium cannot, m the absence of precise data, 
be accuiately traced. The aquarium, as we find it at Ham- 
burg or Brighton, has, like many other things now m daily 
use, been elaborated from small beginnings It is known 
that more than two centuries ago marine animals were, 
for the purposes of study and observation, removed fiom 
the sea and. kept in confinement , and there is extant a 
drawing, of the date of 1742, which represents the form of 
an aquarium containing zoophytes. Esper, a distinguished 
entomologist, a century ago kept aquatic insects m water 
for observation. Sir John Graham Dalyell, the author of 
Rare and Remaihable Animals of Scotland, 2 vols 4to, 
1847-48, The Rower of the Creator displayed in the 
Creation, 3 vols 4to, 1851-58, and numerous other works, 
was during his lifetime a keen student of marine animals , 
and, at his house m Edinburgh, he had constructed for the 
purposes of observation an aquarium of a very humble 
kind indeed, but quite sufficient for his purpose It is 
well known that some of the animals which he kept for 
the purposes of study lived for a very long period in 


confinement one sea anemone is mentioned on good 
authority as having been taken from the sea m the year 
1828, and being alive and well m 1873 (W. A Lloyd). 
Sir J ohn’s tanks, as has been stated, were of the humblest 
description, and never contained any of that vegetation 
which forms so beautiful and interesting a feature of the 
modern aquarium, and which, as Priestley had discovered 
long before, purifies the water m which it is kept growing 
About the year 1839 a movement was made towards the 
construction of aquariums of a more elaborate description, 
which lasted for more than twenty years, during which time 
a large number were made, and many descriptive works 
published on the subject Agencies were during that 
penod established in London and elsewhere foi the supply 
of animals ; and some at the same time made it a busi- 
ness to purvey sea-water — the obtaining of this, and keep- 
ing it fresh, being with many persons who lived far from 
the sea a great difficulty Indeed the difficulty was so 
great that an artificial compound was m numerous in- 
stances resorted to for lack of genuine sea-water. A solu- 
tion of this difficulty came tardily, in 1841 Mr Ward 
at that time constructed in London a fresh- water aquarium, 
m which aquatic plants were very successfully grown for 
the purpose of keeping the water pure and the animals 
healthy, and a year later, Di George Johnston of Berwiek- 
on-Tweed, accidentally discovered, in the course of making 
an expenment for another purpose, that the animal and 
plant life of the sea could also be made to support each 
other For a period of sixty days he kept some animals 
in. a jar without once changing the water, and thus solved 
the problem Early m 1847 Mrs Thynne of London suc- 
cessfully investigated tbe problem, whether it was possible 
to keep the ammals m good condition of health without 
changing the water. In 1849 Mr R Warington, also of 
London, and afterwards Mr P. H Gosse, conducted suc- 
cessful experiments having for their object the balancing of 
vegetable and animal life, which afterwards came to be 
thoroughly recogmsed Sea-weeds, however, do not bear 
transplanting, but sea-water is so impregnated with the 
seeds or germs of vegetable life, that when a few stones or 
fragments of rock are taken from the ocean, marine vegeta- 
tion speedily commences and proceeds. Mr Pnee, Mr 
Lankester, Mr Bowerbank, and others, also made experi- 
ments m the same direction, and in 1853 a fish-house 
or aquarium of considerable size was constructed by tbe 
Zoological Society of London ia their garden m the 
Regent’s Paik This erection gave such an impetus to the 
popular aquarium movement as rendered it almost a mania, 
and for a year or two these scientific toys, some of them 
of large size, became much appreciated household orna- 
ments, The movement was further accelerated by Mr Gosse 
and Mr Warington, who published formulae for the manu- 
facture of artificial salt water, m which sea animals would 
thrive as well as in their native element Many large public 
aquariums have been erected since the example was set by 
the Zoological Society of London. A great aquarium has 
been usually a popular feature of the numerous Continental 
fishery-exhibitions held since 1860, particularly at those of 
Amsterdam, Boulogne, Havre, Arcachon, and the Hague 
These, of course, were temporary aquariums, ending when 
the exhibition of which they formed a part came to a 
close ; but permanent aquariums are now a feature of seve- 
ral large towns and cities. In England there is a very 
large aquarium at Brighton ; while at the Crystal Palace 
there is one on a smaller scale, as also at Manchester and 
Southport, and preparations are being made [1874] for the 
erection of similar edifices in other towns and cities of 
Great Britain. The aquarium at Hamburg has already 
been mentioned ; there are others at Berlin and Vienna \ 
and the aquarium at Naples affoids special accommodation 
[I. — 28 
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and opportunity for skilled naturalists pursuing delicate 
scientific investigations 

The modern aquarium is essentially different from the 
vivaiia or fish-stews of ancient times These were con- 
structed for every day kitchen use, for the purpose of sup- 
plying the tables of their wealthy possessois with various 
kinds of fish, some of those kept being of great value 
Wondeiful stories are told by ancient authors of the pains 
taken to procure fine breeds of fish, and the care with 
which they were fed and fattened for use Fish were bor- 
rowed and returned , the keeping of them became a fashion, 
and extravagant sums of money were expended on the pui- 
chase of rare kinds The remains of vivaria and fish-stews 
are still to be found m the neighbourhood of Naples, and 
at other places m Italy 

The dimensions of the great aquarium at Brighton aie 
as follows' — Its area is 715 feet m length by 100 feet m 
bieadth It contains many tanks, some of them being of 



Ground Plan of Brighton Aquarium. 

A, entrance court , B, entrance-hall and reading-room, C, restamant, D, D, 
western corndor, E, E, eastern corridor , F, F, tanks (all shaded in plan) , F6, 
the large tank, No 6, G, conservatoiy, H, rock work, fernery, and cascade, 
I, I, space with tanks on table , J, J, engine, stoies, Ac., K, rockwork with ponds 
for seal, Ac., L, grotto, M, heating appaiatus 

vast capacity ; there is one in particular (No 6) which con- 
tains 110,000 gallons of water, and has a plate-glass fiont 
130 feet long, through which the habits of very large fish 
may be studied. The lock-woik of the tanks is entuely 
artificial, and admirably adapted to affoid shelter to the fish 
and crustaceans which disport in them. The management 
of a large aquarium, such as that at the Crystal Palace oi at 
Brighton, involves constant anxiety and daily tiouble the 
fish must of course be fed so that they may enjoy good 
health, and to ensure this they must live undei condi- 
tions as nearly as possible the same as they have been 
accustomed to m the waters from which they have been 
taken. At one time much difficulty was experienced m 
keeping the inhabitants of sweet- water tanks in good 
health, in numerous instances the fish died m a day or two 
after their places of residence had been changed , and it 
was not till after many different plans had been tried, 
that safe modes of keeping them m a healthy state were 
found out. Thousands of fish died m ornamental fresh-water 
tanks from over- attention, from a too frequent changing 
of the water, and from lack of a supply of those elements 
of growth which are essential to all animated nature. 

The aquariums at Brighton and the Crystal Palace 
exemplify two distinct systems of construction and manage- 
ment. At the former there is no actual circulation of water 
from one tank to another — hut it can, if necessary, be 
renewed from the sea, the mass of the water m the reserve 
cisterns is small as compaied with that in the show tanks, 
and aeration is effected by pumping air into the tanks 
through tubes of large diameter Purification of the water 
is also assisted by the presence of large bivalve molluscs in 
the tanks At the Crystal Palace aquarium, a constant 
circulation is maintained from one tank to another; the 
bulk of water m the reservoir is five times as much as that 
m the show tanks, while aeration is accomplished by carrying 
a mam over their entire length, from which, under pressure, 
a small stream of water pours from a tap into each, break- 
ing the surface of the water, and carrying down to the 
bottom of the tanks, and distributing over the body of 
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their contents, myriads of minute bubbles of air, which 
present an enoimous oxidising suiface to the water, 
tendering it blight and sparkling 

It does not answer veiy well, even when an aquarium is 
at the sea-side, to be constantly changing the watei, as tho 
new supply is so distuibed and lmpiegnated with lmpun- 
ties as to he fatal to delicate animals, besides not being 
in a proper state for exhibition Some of the inhabitants 
of an aquauum foul the water very much more than otheis, 
notably the flat fish family, and piovision has to he made 
for this by putting such other animals m the same tank 
as will aid m punfying the water Various small animals 
have of course to be piovided as food for the laiger 
marine specimens, otheis of them act as scavenger, help- 
ing to keep the watei constantly sweet and clean The 
light admitted to the fish m the tanks is also a matter of 
caieful adjustment As the animal life and vegetable life 
mutually suppoit each othei, the kind of mateiial necessaiy 
foi maintaining the “ compensating system ” must be watch- 
fully supplied. Mr W B Hughes of Birmingham recom- 
mends the growth of sea-lettuce ( Viva latissma) in tanks, 
as suitable both for oxygenating the water and for food foi 
the fishes , the stock plants being intioduced m the autumn 
months, when they aie loaded with spoies. Now that 
such excellent aquammis as those at Bnghton, Manchester, 
Southpoit, and Sydenham are m full working order, the 
construction of others will not be difficult, even when pro- 
jected on a laigei scale Distance from the sea is of no 
consequence, as sea-water may be obtained by railway, and 
can be kept stored as alieady suggested. 

Scientific discovery, or the promotion of experiments in 
natuial histoiy, is usually no dnect part of the plan 
of modern aquauums, except in so fai as this may bo 
incidental to the daily conduct of the collection Never- 
theless, it is not too much to expect that the aquauums 
alieady in existence, and those which aie projected, may be 
made useful in determining many questions connected with 
the life and giowth of our food fishes, m regard to which 
naturalists and economists are alike ignorant. The fish of 
which we know most is the salmon, and our knowledge of 
that “monarch of the brook” aiises from the fact of its 
being accessible to constant obseivatioru It would tend 
to the better regulation of our fisheries, and to the augmen- 
tation of our food supplies, if we knew as much about 
the herung oi the haddock as we know about the salmon 
Were a laige marine observatory erected by the State, say 
at Brighton, or were the present aquarium there considei- 
ably extended, the best results might follow. Precise in- 
formation might be obtained as to the period of spawning 
of the common hernng, the length of time which the ova 
require to come to life, and the age at which the fish be- 
comes reproductive. The conditions under which fish grow 
and remain in good health, the best kinds of food on which 
to feed them, the best methods of protecting them from 
their numerous enemies, are all questions which a properly 
conducted aquarium would aid our naturalists to study 
It is well known that very uneconomical modes of fishing 
are at present resorted to, and that the largest portion of 
our fish is captured at a time when fish ought not to ho cap- 
tured — at a time, indeed, when they are most unfit for use. 
It is only by studying the habits of these denizens of the 
ocean, in some place where they can be constantly under 
observation, — such as a great aquarium, where the condi- 
tions of their captivity should resemble as much as possible 
their native habitat, — that we can ever hope to fathom the 
mysteries of the great deep, and ultimately have at our com- 
mand the treasures of the sea. (See Gosse, The Aquarium, 
1856; the Guide-Books of the Crystal Palace and Brighton 
Aquariums; Hughes, On the Principles and Management 
of the Mamie Aquarium, 1874.) (j. c. B.) 
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A Q TJEDUCT, a conduit or channel for the conveyance 
JOL of water (Lat aquceductus), but commonly a structure 
of masonry elected to conduct water aci oss a valley at a high 
level, though structures of this kind would be moie pro- 
perly termed aqueduct budges This distinction it is 
necessaiy to bear in nnnd, more particularly when dealing 
with the undertakings of this class earned out by the 
Greeks and Romans respectively, because, from the fact of 
the former having apparently seldom if ever constiucted 
aqueduct bridges, it has been usual to institute a very 
unfavourable comparison between them and the Romans, 
who, with imperial disdain of obstacles, furnished the cities 
of their immense empire with a series of constructions of 
this kind for the supply of watei, which still m then nuns 
excite oui astonishment True to the difference m national 
genius the Greeks, following the analogy of nature, in 
which m then own country they saw the water collected 
m the hills passing foi miles along subtenanean courses, 
and issuing m cool fountains at the coast, adapted their 
system of conduits to the physical formation of a distuct, 
cutting tunnels and canals, rathei than budging ovei 
valleys, and as a consequence no conspicuous monument of 
their system now remains But even if what they did 
was so little as to justify Stiabo (v p 235) m chaigmg 
them with neglect m tins matter as compaied with the 
carefulness of the Romans, it is still clear fiom the lecords 
that they accomplished much, and that m this, as m other 
respects, they were the instructors of the Romans It is 
here to be premised that the teim aqueduct applies only to 
the conveyance of such water as was used foi drinking or 
othei useful purposes, and not to the draining of marshes, 
though m both cases the works may often have been of the 
same kind The insufficiency of water, supplied by natural 
spungs and cisterns hewn in the lock, which in an early 
age had satisfied the small communities of Gieece, had 
become a pressing public question by the time of the 
Tyrants, of whom Poly ciates of Samus and Pisistratus of 
Athens distinguished their rule by extensive woiks to 
meet the exigencies of their states For this purpose the 
former obtained the services of Eupalinus, an engineer 
celebrated for the skill with which he had carried out the 
works for the water supply of Megaia, under the direction 
of the Tyrant Theagenes ( circa 625 bo.) At Samus the 
difficulty lay in a hill which rose between the town and the 
water source. Through this hill Eupalinus cut a tunnel 
8 feet broad, 8 feet high, and 4200 feet long, building 
within the tunnel a channel 3 feet broad and 11 ells deep 
The water, flowing by an accurately reckoned declivity, and 
all along open to the fresh air, was received at the lower 
end by a conduit of masonry, and so led into the town, 
where it supplied fountains, pipes, baths, cloaca), <fcc , and 
ultimately passed into the harbour In Athens, under the , 
rule of Pisistratus (b C 560), a similarly extensive, if less 
difficult, senes of works was completed to bring water from 
the hills Hymettus, Pentelicus, and Parnes. From Hymet- 
tus were two conduits passing under the bed of the Ilissus, 
and most part of the course cut in the rock. Pentelicus, 
richer m water, supplied another conduit, which can still 
be traced from the modern village of Chalandn by the air 
shafts built several feet above the ground, and at a dis- 
tance apart of 40-50 metres, the diameter of these shafts 
is 4-5 feet, and the number of them still preserved is 
about sixty. Tributary channels conveyed mto the mam 
stream the waters of the distuct through which it passed 
Outside Athens, those two conduits met m a large reser- 
voir, from which the water was distributed by a ramification 
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of undergiound channels thioughout the city. TheBe latter 
channels vary m form, being partly round, partly square, 
and generally walled with stone , the chief one, that under 
the bazaar, is sufficiently high and broad to allow two 
men to pass in it. Sometimes pipes of baked clay were 
laid within them The conduit fiom Mount Parues appears 
to have been reconstructed m later times Some of these 
aqueducts continue to supply Athens to this day, and are 
described as maivels of enteipnse and skill (E. Curtius, 
uber die Wasserbauten dei Uellenen , m the Archaol Zeit 
1847, p. 19) In Sicily, the works by which Empedocles, 
it is said, bi ought the water into the town of Selinus, 
are no longei visible , but it is probable that, like those of 
Syracuse, they consisted chiefly of tunnels and pipes laid 
under ground. The system of conduits m Syracuse which 
Thucydides says (vi 100) the Athenians partly destroyed 
on the Sicilian expedition, still supplies the town with an 
abundance of diinkable water, and at one point, where 
the tunnel passes under the sea to the island of Oitygia, 
piesents what has long been regarded as a remarkable 
achievement for eaily times An example of what appears 
to have been the eailiest form of aqueduct m Greece has 
been discovcied m the island of Cos (Ross, Inseheise, in 
p. 131), beside the fountain Bunnna on Mount Oromedon. 
It consists of a bell-shaped chamber, built underground m 
the lull side, to leceive the water of the spring and keep 
it cool, a shaft using fiom the top of the chamber supplied 
fresh an. Fiom this reseivoir the water was led by a 
subterranean channel, 35 metres long and 2 metres high 

Of the constructions foi the conveyance of water in Italy 
m eaily tunes, there is an example at Tusculum, consist- 
ing of an oblong basin, divided into several chambers, 
which received the water of a spnng, and then distributed 
it by pipes (tubi, fistuloe) or canals The basin is built of 
blocks of stone, which, along the sides, overlap each other, 
till they meet and form a roof — a principle of building 
which was afterwaids supplanted by vaulting, and which 
occurs also in the earliest Greek masonry. The pipes were 
either of lead oi baked clay When the course lay m soil, 
gullies were cut and conduits of masonry built withm 
them. When rocky ground intervened, tunnels were 
pierced, and m both cases shafts ( spiramen , lumen ) were 
made at intervals of about 240 feet, to admit light and 
fresh air The inside of the walls of these channels 
received a coating impervious to water, composed of chalk 
and crushed fragments of tile Where the course was 
interrupted by an inequality in the ground, a vertical pipe 
(venter) was placed reaching to the surface or above it. 
The water rushing up this pipe was freshened by contact 
with the air, and again fell back to the new course which 
it had to take. Works of this kind, undertaken for the 
public convenience, were paid for out of the public purse, 
a tax being levied for the use of the water. 

If, to obtain a proper incline, the water-course had to be 
carried above ground, the simple plan was to support it on a 
stone wall, and in this case the conduit itself was also built of 
blocks of stone, coated with a stucco impervious to water 
But since a solid wall across a valley would have c,ut off 
the usual traffic, it was found necessary to break up the 
wall, by means of arches, into a series of pillars, and with 
this commenced the system of aqueduct bridges, which 
have proved to be the most striking monuments of the 
Roman empire. As perhaps the best known instance of 
this double purpose, of an archway under which traffic 
might pass, and over which water might be conveyed, there 
is the Porta Maggiore at Rome (Plate III.) The waters 
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conveyed over it m twu separate channels, are the Aqua 
Claudia and the Anio Novus, and from the three inscrip- 
tions above the arches it appears (1 ) — that the Emperor 
Claudius had constructed the so-called Aqua Claudia Aque- 
duct from the springs Cdeiuleus and Curtrns, 45 miles 
from Rome , (2 ) that the same emperor had constructed 
the so-called Amo Novus Aqueduct fiom the 62d milestone 
from Rome , (3 ) that the Emperors Vespasian and Titus 
had restored these splendid undertakings of Claudius 
Both aqueducts had been begun by Caligula, 38 a d , and 
were completed ten years after by Claudius The two 
springs from, which the Aqua Claudia took its rise were m 
the Sabine hills near the 35th milestone, on the Via Sub- 
lacensis It was augmented by part of the Aqua Martia, 
famous for the goodness of its water, and, owing to bends 
in the course, reached the length of 45 miles, as stated m 
the inscription, 35 miles of it being under and 10 above 
ground. The Amo Novus, so called to distinguish it from 
an older aqueduct, the Amo Vetus, took its use m the 
river Amo at the 62d milestone, on the road just named, 
the water being first collected in a large basm, where it 
was allowed to purify itself At the 32d milestone it was 
augmented by the clearer water of the spring, t ivus Eercic- 
laneus. The entire length of 62 miles was partly above 
and partly below ground About 6 miles from Rome it 
approached the Aqua Claudia, and from that point the 
two waters travelled together to the city in two distinct 
channels, one above the other, and supported by a chain 
of arches, which at one place reached the height of 109 
feet. But m height these arches must yield to those of 
the aqueduct at Nismes, the ancient Nemausus, erected m 
the time of Augustus, which rose to 180 feet The Pont 
du Gard, as the aqueduct at Nismes is now called, consists, 
as will be seen from Plate IV , of three rows of arches 
striding across the valley of the river Gardon In the 
lowermost row are six arches, of which one has a span of 
75 feet, the others each 60 feet In the second row are 
twelve arches, each with a span of 75 feet In the thud 
row are thirty-six smaller arches, immediately above which 
was the water-course. As a bndge, the Pont du Gard 
has no rival for lightness and boldness of design among 
the existing remains of works of this class earned out in 
Roman times 

Besides the two principal aqueducts at Rome already 
described, there remain to be noticed twelve more which 
assisted in the supply of water for the city. These are (1 ) 
Aqua Appia, which took its rise at the foot of the Alban 
mountains on the Pweneste road, between the 7th and 8th 
milestones, and measured from its source to the Porta 
Trige mm a 11,180 paces, of which 11,130 were below 
ground It appears to have been the first important enter- 
prise of the kind at Rome, and was the work of the old 
Censor Appius Claudius, from whom 'it derived its name 
The date of its construction was the year of Rome 442, 
according to Frontmus, an. overseer of aqueducts (curator 
aquarwm) under the empire, whose work De Aqueduct 
urb. Romoe we still possess (2 ) Anio Vetus, constructed 
forty years after the last-mentioned aqueduct, by the Censor 
Manlius Curius Dentatus, with the help of L Papmus 
Censor, who finished it Prom its source near Tivoli, on 
the left side of the Anio, it flowed 43,000 paces, of which 
42,779 were below ground, and 221 above At the dis- 
tance of 2 miles from Rome (Frontmus, l. 21) it parted 
into two courses, one of which led to the horti asmiani, 
and was thence distributed, while the other (rectus ductus) 
led by the temple of Spes to the Esquilme gate, the site 
of which was near the modern Villa Negroni, where, m 
1861, was found a subterranean conduit and an inscribed 
stone, which left no doubt as to its having been one of the 
stones set up to mark the distances of the Anio Vetus. 
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(3 ) Aqua Mar tia, rising on the left side of the Via 
Valeria, traversed 61,710 paces, of which 54,247 were 
underground, and the remaining distance carried partly on 
solid wall and partly on arches It was the work of 
Quintus Martius Rex, not of Ancus Martius the fourth 
king of Rome, as Pliny (N H., xxxi 3) fancied, and took 
its name from its constructor Its waters were celebrated 
for their coolness and excellent quality (4 ) Aqua Tepula, 
from its source in the district of Tusculum, flowed 10,000 
paces, mostly above ground, and on the same series of 
arches as carried the Aqua Martia, but at a higher level 
It was the work of the Censors Cn Servilius Caepio and 
L Crassus Longmus, and was completed m the year 
126 B c Again, partly on the ( same structure of arches, 
and with a still higher channel, flowed — (5 ) Aqua Julia, 
from a source near that of the last mentioned aqueduct to 
within 7000 paces of the walls of Rome, where the joint 
waters were received m a reservoir, and thence distributed 
m various channels to the city. Its entire length was 
15,426 paces It was constructed m the year 34 bo 
by Marcus Agnppa, to whose zeal to meet public wants 
m this direction were due the two other aqueducts — 
(6 ) Aqua Virgo, and (7 ) Aqua Crabra or Damnata, 
the former as well known for tlie goodness of its water as 
was the latter for the inferiority which procured it the 
designation of Damnata The Aqua Virgo, from its origin 
at a copious spring m a marsh on the Collatme way, not 
fai from the ancient Gabu, measured 14,105 paces, along 
which it was conveyed in pipes, partly under and partly 
above ground, on a solid substructure or on arches It 
was completed in the year 48 b c. (8 ) Aqua Alsie- 
tina or Augusta rose m Etruria, on the Via Claudia, 
and travelled 22,172 paces, of which 358 were on arches 
It was the woik of Augustus, whose object was to furnish 
by it water for gardens and other than drinking purposes 
(9 ) Aqua Trajan a, rising m Lake Sabatmus (Bracciano), 
was constructed by Trajan. (10 ) Aqua Alexandrina, 
rising in the district of Tusculum, was the work of Alex- 
ander Severus (11 ) Aqua Septimiana seems to have 
been only a bianch led from the Aqua Julia to supply the 
baths of the emperor from whom it takes its name, Septi- 
mius Severus (12 ) Aqua Algentina rose on Mount 
Algidus , at whose instance it was made is unknown Of 
the fourteen aqueducts which supplied ancient Rome, three 
remain in use at the present time, furnishing the modern 
city with abundance of water The first of the three is the 
Aqua Virgo, now known as Fontana di Trevi, supplying the 
best water m Rome It was restored by Pope Pius IV. 
The next is the A qua Claudia, known as the Aqua Felice or 
di Termini, which was restored by Sixtus V. The third is 
the Aqua Trajana, called, from the Pope who restored it, 
viz , Paul V , Aqua Paole 

At regular intervals along the couise of an aqueduct 
were built reservoirs ( castella ), to enable repairs to be 
made at any point, and also to let off water for the popula- 
tion of the district through which it passed It was the 
law that matenal necessary for repairs should be supplied 
from the private property nearest to where the damage 
was, and should be conveyed at the cost of the owner of 
such property Castella of smaller dimension were also 
required m many parts of the city Of these, it was said, 
there were 247 m Rome. To allow the water to purify 
itself before being distributed in the city, large basins 
( 'piscinae limance ), were built outside the walls For the 
process of purification salt was used (Vitruvius, viii.) 
These piscinae were covered in with a vaulted roof, and 
were usually on a colossal scale, as m the example still pre- 
served at Fermo, which consists of two stones, each having 
three oblong basins communicating with each other; or the 
Piscina Mirabile at Baise, which is covered in by a vaulted 
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roof, supported on forty-eight pillars, and perforated to 
permit the escape of foul an Two stairs lead by foity 
steps to the bottom of the reservoir In the middle of the 
basin is a sinking to collect the deposit of the water. The 
walls and pillars are coated with a stucco so hard as to lesist 
a tool The oversight of aqueducts was placed, m the 
times of the republic, under the sediles and censois, 
though the latter appear to have taken part m woik of this 
kind rather from their financial interest m the matter 
Under the empire this task devolved on special officials 
styled Curatores Aquarum 

Among aqueducts outside of Italy, constructed m Roman 
times and existing still, the most remarkable, next to the 
Pont du Gaid at Nismes already described, aie — (1 ) The 
aqueduct bridges at Segovia and Tarragona in Spam, the 
former being 2400 feet long, with 159 aiches of greatly 
admired masonry, m two tieis, and reaching the height of 
102 feet. The bridge at Tarragona is 876 feet long, and 
83 feet high (2 ) At Mayence are the rums of an 
aqueduct 16,000 feet long, and earned on from 500 to 600 
pillars. Similar witnesses of Roman occupation aie to be 
seen m Dacia, Afnca, and Gieece (3 ) The aqueduct at 
Metz (figuied on Plate IV ), which originally extended 
acioss the Moselle, here very broad, conveyed to the city 
an abundance of excellent water from Gorsa From a 
large reseivoir at the source of the aqueduct the watei 
passed along subteiranean channels built of hewn stone, 
and sufficiently spacious for a man to walk in them upright. 
Similar channels received the water after it had crossed the 
Moselle by this bridge, at the distance of about 6 miles 
from Metz, and conveyed it to the city. The budge con- 
sisted of only one row of arches. The middle arches have 
given way under the force of the river, but the otheis aie 
still perfectly solid (4 ) On Plate III. is figured one of 
the principal bridges of the aqueduct of Antioch, 700 feet 
long, and at the deepest point 200 feet high The lower 
pait consists almost entirely of solid wall, and the upper 
part of a series of arches with very massive pillars The 
masonry and design are rude The water supply was drawn 
from several springs at a place called Battelma, about 4 
or 5 miles from Antioch From these separate spungs 
the water was conducted by channels of hewn stone into a 
main channel, similarly constructed, which traversed the 
rest of the distance, being earned across streams and 
valleys by means of arches or bridges. (5.) At the village 
of Morea, about an horn’s distance N.W. from the town of 
Mytilene, is the bridge of an aqueduct, figured on Plate 
III. The water-course is carried above massive pillars 
built of large hewn blocks of grey marble, and connected 
by means of three rows of arches, of which the uppermost 
is of brick. The bndge extended about 500 feet in length, 
and at the deepest was from 70 to 80 feet high. Judged 
by the masonry and the graceful design, it has been 
thought to be a work of the age of Augustus. Remains of 
this aqueduct are to be seen at Lansson Lamarousia, an 
hour’s distance from Morea, and at St Demetn, two hours 
and a half from Ayasso, on the road to Vasilika. 

The aqueduct near Spoleto, which now serves also as a 
bridge, is deserving of notice as an early instance of the 
use of the pointed arch, belonging as it does to the 7th 
or 8th century. It has ten arches, remarkable for the 
elegance of their design and the airy lightness of their 
proportions, each over 66 feet m span, and about 300 feet 
m height. (See Plate IV.) 

The aqueduct of Pyrgos, near Constantinople (figured on 
Plate III), is a remarkable example of works of this class car- 
ried out m the later times of the Roman empire It consists 
of two branches, of which only one is seen in elevation on 
the plate The other branch stood nearly at right angles 
to this, and is seen partly on the plan. Fiom this circum- 
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stance it was called the Bended or Crooked Aqueduct, to 
distinguish it fiom anothei termed the Long Aqueduct, 
situated near the source of the waters The branch seen 
m elevation extends 670 feet m length, and is 106 feet in 
height at the deepest part It is composed of three rows 
of arches, those m each row increasing in width from the 
bottom to the top — an arrangement very properly intro- 
duced with the view of saving mateiials without diminishing 
the strength of the work The two upper rows consisted 
of arches of semicircles, the lover of Gothic arches, and 
this circumstance serves to fix the date of the structure, as 
these last were not introduced until the 10th century. The 
bieadth of the building at the base was 21 feet, and it 
diminished with a regular batter on each side to the top, 
where it was only 11 feet. The base also was protected 
by strong buttresses or counterforts, erected against each 
of the pillais The other branch of the aqueduct was 300 
feet long, and consisted of twelve semicircular arches. 

This aqueduct serves to convey to Constantinople the 
waters of the valley of Belgrade, one of the principal 
sources fiom which the city is supplied. These are situated 
on the heights of Mount Hsemus, the extremity of the 
Balkan Mountains, which overhangs the Black Sea. The 
water uses about 15 miles from the city, and between 
3 and 4 miles west of the village of Belgiade, m three 
sources, which run m three deep and very confined 
valleys. These unite a little below the village, and then 
are collected into a laige leservoir. After flowing a mile 
oi two from this reseivoir, the waters aie augmented by 
two other stieams, and conveyed by a channel of stone to 
the Crooked Aqueduct. From this they are conveyed to 
another which is the Long Aqueduct , and then, with 
various accessions, into a third, termed the Aqueduct of 
Justinian. From this they enter a vaulted conduit, which 
skirts the hills on the left side of the valley, and crosses a 
broad valley 2 miles below the Aqueduct of Justinian, 
by means of an aqueduct, with a double row of arcades of 
a very beautiful construction. The conduit then proceeds 
onwaid in a circuitous route, till it reaches the reservoir 
of Egri Kapan, situated just without and on the walls of 
the city. From this the water is conducted to the various 
quarters of the city, and also to the reservoir of St Sophia, 
which supplies the seraglio of the grand sigmor. The 
Long Aqueduct is more imposing by its extent than the 
Crooked one, but is far inferior m the regularity of design 
and disposition of tbe mateiials. It is evidently a woik 
of the Turks. It consists of two rows of arcades, the lower 
being forty-eight in number, and tbe upper fifty. The 
whole length was about 2200 feet, and the height 80 feet. 
The Aqueduct of Justinian is a very excellent work, and 
without doubt one of the finest monuments which remain to 
us of the Middle Ages. It consists of two rows of large 
arcades in the pointed style, with four arches in each. Those 
of the lower story have 52 feet of span, the upper ones 40 
feet The piers are supported by strong buttresses, and at 
different heights they have little arches passing through 
them, which relieve the deadness of the solid pillar. The 
length of this aqueduct is 720 feet, and the height 109 
feet. This aqueduct, though it bears the name of Justinian, 
was probably erected in the time of Constantine. 

Besides the waters of Belgrade, Constantinople was 
supplied from several other principal sources, one of which 
took its rise on the heights of the same mountains, 3 
or 4 miles east of Belgrade. This was conveyed in a 
similar manner by an arched channel, elevated, when it 
was necessary, on aqueduct bridges, till it reached the 
northern parts of the city. It was m the course of this 
aqueduct that the contrivance of the souterasi or hydraulic 
obelisks, described by Andreossy (in _ his voyage to the 
Black Sea and account of the Thracian Bosphorus) was 
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conGtiucted, winch excited some attention, as being 
an improvement on the method of conducting vater by- 
aqueduct bridges “ The souterasi,” says Andieossy, “are 
masses of masoniy, having generally the form of a truncated 
pyramid 01 an Egyptian obelisk. To form a conduit with 
souteiasi, we choose souices of water, the level of which is 
seveial feet higher than the reservon by which it is to be 
distnbuted over the city. We bung the water from its 
sources m subtenanean canals, slightly declining until we 
come to the borders of a valley or bioken giound We 
there raise on each side a souteiasi, to which we adapt 
vertically leaden pipes of deteiminate diameters, placed 
parallel to the two opposite sides of the building These 
pipes are disjoined at the upper part of the obelisk, which 
forms a sort of basm, with which the pipes aie connected 
The one peimits the water to rise to the level from whence 
it had descended , by the other, the watei descends fiom 
this level to the foot of the souteiasi, where it enters 
another canal under ground, which conducts it to a second 
and to a thud souteiasi, where it rises and again descends, 
as at the last station Heie a reservoir receives it and 
distributes it m diffeient dnections by onfices of which 
the discharge is known ” Again he says, “ it requires but 
little attention to perceive that this system of conducting 
tubes is nothing hut a senes of syphons open at their 
upper part, and communicating with each other The 
expense of a conduit by souterasi is estimated at only one- 
fifth of that of an aqueduct with arcades.” There seems 
to be really no advantage m these pyramids, furthei 
than as they serve the purpose of discharging the air 
which collects m the pipes They are in themselves an 
evident ohstiuction, and the water would flow more freely 
without any inteiruption of the land In regaid to the 
leaden pipes, again, they would have required, with so 
little head piessure as is stated, to be used of very extra- 
ordinary dimensions to pass the same quantity of water as 
was discharged along the arched conduits There is some- 
thing, therefore, which would requne explanation in the 
account Andreossy gives of these pyiamids, if, indeed, he 
did not nnsundei stand the nature of them 

The other puncipal source from which Constantinople is 
supplied, is fiom the high giounds 6 or 8 miles west of 
the town, from which it is conducted by conduits and 
arches, m the same manner as the others The supply 
diawn from all these sources, as detailed by Andieossy, 
amounted to 400,000 cubic feet per day. The charge of 
the water-works at Constantinople belongs to a body of 
300 Turks and 100 Albauese Greeks, who form almost 
an hereditary profession. 

In ancient Egypt and Babylonia a different problem of 
water supply was presented, both eountnes being flat and 
traversed by gieat nveis, from which they were subject to 
regular inundations Hence canals with laige basins took 
the place of the aqueducts of Greece and Rome, and the 
stupendous scale on which in Egypt the waters of the Nile, 
and in Babylonia the waters of the Tigris and Euphrates, 
were utilised, was a maivel to ancient tiavelleis. 

In France vanous aqueducts have been formed after the 
manner of the Romans. The most remaikable are those 
constiucted m the reign of Louis XIY , at vast expense, 
for conducting water from Marly to Yeisailles The famous 
aqueduct bridge of Mamtenon, which was erected for con- 
veymg the watei s of the liver Eure to Versailles, is without 
doubt, m point of magnitude and height, the most magni- 
ficent stiucture of the land m the world In Plate IY. 
a view is given of a portion of this woik, on the same 
scale as the others there repiesented. Had the whole 
been delineated on the same scale, it would have extended 
to four times the breadth of the plate. It extends 
about 4400 feet in length, that is, about five-sixths 
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of a mile, i& upwauls of 200 feet m height, and con- 
tains 242 ai cades, each divided into three rows, forming 
in all 726 aiches about 50 feet span. Of the subterranean 
aqueducts m Erance the finest is that of Arcueil, which 
serves to conduct water to that village It is 44,300 feet 
m length, or upwaids of 8 miles, extending from the 
valley of Arcueil to the castle at the gate of St Jaques, all 
built of hewn stone It is about 6 feet in height, and 
has on each side a footpath 18 inches wide, it has a 
declivity of 1 foot m 1300 Anothei aqueduct of this 
kind is that of Rocquancourt, pait of the system which 
bungs water to Versailles, it is 11,760 feet m length, or 
upwards of 2 miles, and has a declivity m its whole couise 
of only 3 feet In some paits of its couise it was necessaiy 
to make excavations 80 or 90 feet deep, which rendeied 
the execution very difficult. 

The great waterworks that supply the city of Maiseilles 
with the water of the Durance, by a canal about 60 miles 
m length, aie among the boldest undei takings of the kind 
m modern times This canal, begun m 1839, and com- 
pleted m 1847, is conveyed through three chains of lime- 
stone mountains by foity-five tunnels, foimmg an aggregate 
length of mules, and across numeious valleys by aque- 
ducts , the largest of which, the Aqueduct of Roquefavour, 
over the ravine of the River Arc, about 5 miles from Aix, 
surpasses m size and altitude the ancient Pont du Gard. 
The immense volume of water, which passes at the rate of 
198,000 gallons per minute, is carried across as m the old 
Roman aqueducts by a channel of masonwork. The height 
of this aqueduct is 262 feet, and its length 1287 

One other aqueduct of modern construction is worthy of 
notice In those parts of British India where the fall of 
ram is scanty and uncertain, recourse is had to aitificial 
lmgation, and the watei s of many of the nveis of the 
country have been lendered available for this purpose by 
means of public woiks constructed by the Government. 
Of these the most impoitant is the Ganges Canal, which 
traverses the North-Western Piovmces of Bengal, and dis- 
tributes over their vast area nearly the whole volume of the 
waters of the Ganges The canal begins at the point where 
the river issues from the mountains, and enters the plains 
of Bengal About 20 miles from its source, the line of the 
canal ciosses the valley of the Solani liver, and the works 
for effecting the transit aie designed on a scale woithy of 
the undertaking The valley is between 2 and 3 miles 
in width. An earthen embankment is carried across, laised 
on an average between 16 and 17 feet above the surrounding 
country, and having a width of 350 feet at its base, and 
290 feet m the uppei pait. This embankment foims the 
bed of the canal, which is protected by banks 12 feet in 
depth, and 30 feet wide at the top To preserve these 
hanks from the effects of the action of the water, lines of 
masonry formed into steps extend on each side throughout 
their entire length The Solani river is crossed by an 
aqueduct 920 feet long, having side walls 8 feet thick and 
12 deep, the depth of the water being 10 feet. The water 
of the canal passes through two separate channels. That 
of the Rivei Solani flows under fifteen aiches, having a 
span of 50 feet each, constructed in the most substantial 
manner, and springing from piers resting on blocks of 
masoniy sunk into the bed of the river. The cost of the 
aqueduct was upwards of £1 60,000. In grandeur of design 
solidity of construction, and, above all, m extensive utility, 
it may challenge competition with any similar work in the 
world 

Within the last century, the invention and improvement 
of the manufacture of cast iron has completely changed 
the mode of conducting water into cities, by the introduction 
of cast-iron pipes instead of the stone conduits of former 
times. These pipes can now be formed of almost any 
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dimensions, and united together into a continued series so 
closely as to prevent the escape of the water even under a 
violent pressure, arising from the altitude of the fountain- 
head. They enable us, therefore, to take advantage of 
and give effect to the fundamental principle of hydrostatics, 
that the fluid tends continually to a level, even though 
it be confined in the smallest or most complicated system 
of pipes ; so that however low it be carried in any valley, 
or to whatever distance, still it will rise on the opposite 
side to the original altitude of the fountainhead — a principle 
which is most important indeed in such works, seeing that 
by it we are not restricted, as the Romans were, almost to 
a perfect level in the line of the conduit. We have seen 
that, for the purpose of attaining this level or very gentle 
declivity all along the conduit, they were under the 
necessity of raising it by arcades continued in one unbroken 
series, frequently 30 or 40 miles in extent ; and, in addition 
to this, they had often to prolong the length of the track by 
a circuitous route, turning and winding for miles out of its 
course, for the very purpose of increasing its length. 

But the use of pipes enables us to dispense with these 
long arcades all raised nearly to the same level -with the 
fountainhead ; because the conduit may be varied in its 
level to any extent, and still will rise at last to its original 
altitude. The pipes, therefore, are merely laid all along 
the surface of the ground, with a cover of 2 or 3 feet of 
soil to place them beyond the reach of frost. To prevent, 
however, the frequent or abrupt alternations of rise and 
fall, any sudden inequalities in the ground are equalised 
by cuttings and embankments, but not to anything like the 
extent that would be required to raise the whole to a level. 
This, therefore, forms a very great improvement in the 
method of conducting water, the greatest indeed which has 
ever been made in this important branch of practical 
mechanics. That it was not introduced by the Romans, is 
not to be ascribed, as many have supposed, to their ignor- 
ance of the hydrostatic principle that the fluid would rise to 
a level in the opposite branches of the same train of pipes. 
They were well acquainted with this principle, and a portion 
-of a leaden pipe, supposed to have been used in the baths 
of Caracalla, has been found, which sets this matter at 
rest; but, from the low state of the arts at that period, 
they were unable to give effect to the principle. They had 
not the means of fabricating pipes of such a magnitude as 
would have been required for the enormous quantities of 
water consumed in Rome, and at the same time, of strength 
sufficient to withstand the pressure from the fountainhead. 
Lead was the only material that could be used by them for 
the purpose ; and besides the enormous thickness that so 
weak a material would have required, and the imprac- 
ticability of their forming pipes, and uniting them together 
endwise, they were too well acquainted with the tendency 


of lead to render the water unwholesome by its poisonous 
impregnation. The use of cast iron was quite unknown. 
There remained, therefore, no resource but in the aque- 
ducts, which, though attended no doubt with vast expense, 
and requiring great enterprise, skill, and patience, were 
yet attainable by these means, and formed when completed 
a simple and very perfect mode of effecting the object. 
Now, however, when the manufacture of cast iron has been 
brought to such perfection, and methods contrived for 
uniting perfectly together all the pipes into one con- 
nected train, this improved system has been universally 
adopted. 

In former editions of this work (under this heading) the 
works of the Edinburgh Water Company, undertaken in 
1819, and designed by Mr Jardine, civil engineer, were 
described ; but as there is little which can properly come 
under the popular definition of Aqueduct, they will be more 
consistently referred to in the article Waterworks. 

Groton Agxieduct , New York, 

The Croton Aqueduct, by which the city of New York 
is supplied with water, was justly regarded at the time of 
its execution, from 1837 to 1842, as one of the most 
magnificent works of the kind in modern times (figs. 1 to 5). 



Fra. 1. — Part Section of Croton Waterworks. 


Its length from the Croton Lake to the receiving reservoir is 
38^ miles. The original reservoir, called Croton Lake, is 
formed by an embankment across the Croton Creek, a small 
stream of wholesome water falling into the Hudson. It 
covered 400 acres, and contained about 500,000,000 gallons 
of water. To the valley of the Har- 
lem River, a distance of 33 miles, the 
aqueduct (fig. 2,) is built of stone, 
brick, and cement, arched over and 
under, 6 feet 3 inches wide at the 
bottom, 7 feet 8 inches at the top, 
and 8 feet 5 inches high, and capable 
of discharging 60,000,000 gallons per Fm 2. — Tunnel in 
day. It is carried over the Harlem soft sr ound * 
Yalley in iron pipes, laid upon a magnificent bridge (figs. 3 
and 4) 1460 feet long, constructed of arches 114 feet above 




high-water mark at Yorkville. These pipes passed into a persons, and from that time to 1848, 18,000,000 gallons 
receiving reservoir capable of holding 150,000,000 gallons, per day gave an abundant supply. In 1872, with a popu- 
and from thence the water was conducted for 2 J miles to a lation of 1,000,000 persons, the quantity required was 
distributing reservoir, containing 20,000,000 gallons, by a 88,000,000 gallons per day. Thus, between 1848 and 
double line of iron pipes, 3 feet in diameter. Erom this 1872, while the population little more than doubled, the 
reservoir the water was distributed to the city. consumption of water increased nearly five times. This fact, 

The Croton water was originally introduced into New coupled with severe droughts in 1870 and 1871, when the 
York in 1842, when the population was about 450 000 natural volume of the Croton River fell to 27,000,000 
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gallons per day, caused gieat anxiety, and shewed the 
necessity of laigely extended woiks It was estimated 
that the basin above the Croton Dam, 

339 square miles m area, would give 
300,000,000 gallons pei day on the 
aveiage, if thewatei could he impounded, 
and that,thoiefoie, abundant watei could 
be obtained by increasing the number 
or capacity of the impounding reser- 
vous New reseivoirs weie therefore 


projected, one of which, to contain 

3.000. 000.000 gallons, was expected to 
be completed m the autumn of 1872 . 

With this the gross storage would be 

4.670.000. 000 gallons, m addition to 
the daily produce of the Croton River, 
which, at its minimum as stated, is 

27.000. 000 gallons pei day Another 
leservoir to contain 3,700,000,000 gal- 
lons was also piojected, and will, it is piesumed, be con- 
stiucted when necessary (fig. 5) To meet the gi owing de- 



Fig 4 — Cross sec- 
tion of budge 



mand for water, the reservoirs were not only increased as 
descnhed, but the means of distribution were largely e 
tended, and in one part of the city six hues of pipes 4 
feet m diameter were laid side by side. 


Manchester Waterworks. 

The works by which the city of Manchester and its 
subuibs are now supplied with water, and which have 
been m couise of construction fiom the year 1848 to 
the piesent time (1874), are perhaps, in some respects, 
the most stupendous works of the kind which have ever 
been constructed, in which difficulties of no ordinary char- 
acter have been successfully overcome These remarks, 
however, relate especially to the impounding reservoirs, 
which are seven in number, with, embankments varying 
fiom 70 to 100 feet above the level of the valley in which 
they are constructed, and cannot, theiefore, be properly 
alluded to here As the conveyance of the water to the 
city is, however, by aqueduct, a few words explanatory of 
the general scheme will he necessary 

The water is collected from the river Etherow and its tri- 
butaries, which, rising on the westerly slope of the Pennine 
chain of hills, flow into the river Mersey, and so into the Irish 
Sea. The drainage ground from which the water is collected 
lies nearly midway between Manchester and Sheffield Its 
area is about 19,300 acres. It rises in parts to an elevation 
of about 1800 feet above the level of the sea, and about 
1200 or 1300 feet above the deep and romantic valley of 
Longdendale, in which the main collecting reservoirs are 
situated. The district consists of the shales and sandstones 
which constitute the lower portion of the Coal Measure 
formation — the upper millstone grit forming the cap of 
the steep escarpments on each side of the valley, while the 
lower millstone grit, which may be said to separate the 
Coal Measure shale from the limestone shale, is found m 
the bottom. The waters produced by this geological forma- 
tion are among the purest in the world The spring water 
is especially brilliant, highly aerated, containing little or 


no foieign mattei, and extiemely soft It is at all times 
veiy abundant, the district yielding much more spnng 
water than the usual quantity, m proportion to the area 
from which the springs issue The quantity of water 
flowing fiom the diamage ground would, if wholly stoied, 
afford a gross supply of about 40,000,000 gallons per 
day, of which about 13,000,000 gallons pei day have to be 
delivered as compensation to the mills on the stieam, 
leaving about 27,000,000 gallons per day as the supply 
available for the city and its suburbs. 

The water of heavy lams and wet seasons is collected in 
laige impounding reservons, the gioss capacity of which is 

4,233,000,000 gallons In some of these leservoirs the 
turbid and coloured water is impounded, wheie it is allowed 
to settle and purify, and is subsequently given as compen 
sation to the stieam, and m otheis, the pure water, wher 
moie than sufficient for the wants of the city, is collected 
Here it is stoied till lequiied, and then given m addition 
to the spring watei, when that is m itself deficient m 
quantity The spring watei is separately collected, and 
conveyed to the city by aqueducts specially constructed 
for the purpose. In heavy lams, which swell the streams, 
and especially m autumn, the water is discoloured, hut by 
a simple and ingenious contuvance, every stream is made 
to separate its coloured water fiom its pure water — the 
coloured water being passed to reservoirs set apart for the 
storage of such water, and the pure water being sent at 
once to Manchester, or passed to leservoirs m which it is 
stoied for future use 

The aqueducts by which this water is conveyed from 
the springs and from the reservoirs, consist for the most 
pait of tunnel and covered conduit, 6 feet m diameter, with 
a fall of 5 feet m a mile, with cast-iron syphon pipes of 
laige dimensions across one valley, which has to be passed 
before the highest service leservoir is reached Erom this 
leservoir to the city, about 8 miles distant, cast-iron pipes 
are laid along or under the public roads, to convey the 
water to various other reservoirs at lower elevations, from 
which the city and its suburbs are conveniently supplied 

In the mam valleys in which the spnng water is col- 
lected, oi the flood and turbid waters conveyed by separate 
channels, the aqueducts are chiefly open, and are, to a 
great extent, formed of conciete 6 inches thick on the 
sides and bottom, faced with dry stone pitching 9 inches m 
thickness They are cheap, easily constructed, and per- 
fectly successful 

The area and capacities of all the reservoirs are as 
follows . — 


Name 

Aua 

Capacity 

Depth 


Acres 

Gallons 

Feet 

Woodhead, 

135 

1,235,000,000 

72 

Torside, 

160 

1,474,000,000 

84 

Rhodes “Wood, 

5 i 

500,000,000 

68 

Yale House, 

63 

343,000,000 

40 

Bottoms, (estimated) 

46 

399,000,000 

50 

Arnfield, 

39 

209,000,000 

52 

Hollmgworth, 

13 

73,000,000 

! 52 

Godley, . . , 

15 

61,000,000 

1 21 

Denton, Ho 1, 

7 

30,000,000 

20 

Denton, Ho 2, . 

6 

23,000,000 

20 

Goiton, Upper, 

34 

123,000,000 

26 

Goiton, Lower, . 

23 

100,000,000 

29 

Prestwich, .. . 


20,000,000 

i 22 


599i- 

4,590,000,000 



Loch Katrine Aqueduct , Glasgow , 

The Loch If atiine Aqueduct of the Glasgow 'Waterworks 
is the modem aqueduct which has most probably attracted 
the largest share of public attention. 
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The appropriation of the beautiful waters of Loch Kat- 
rine — rendeied classical by Su Walter Scott — the romantic, 
rugged, and almost impassable Highland country through 
which the aqueduct had to be constructed, and the distance 
from Loch Katrine to Glasgow, all contributed to lend a 
special interest to the undertaking It is, however, a veiy 
simple work in itself, for, with but little ai tificial addition, 
Loch Katrine, Loch Venachar, and Loch Drunkie were 
converted into impounding reservoirs, the first for the 
supply of the city, and the two latter for compensation 
The area and capacity of these reservoirs are as follows • — 



Aiea at Summer Level 
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Loch. Katrine, 

3,000 

Raised 4 0 
Draw n 3 0 

367 

5,687,500,000 

22,800 

249,450 
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Loch Venachar, 

865 

Raised 5 9 
Drawn 6 0 

2t>9 

2,656,250,000 

21,500 

123,544 
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Loch Diunkie, 

83 

Raised 25 0 

416 

750,000,000 

1,500 

500,000 

Totals, . 

3,948 



9,093,750. 000|45, 800 



The length of the aqueduct from Loch Katrine to Glas- 
gow is about 35 miles, of which 27 may be considered as 
the aqueduct proper. The remaining 8 consist of two 
lines of cast-iion pipes, by which the water is conveyed 
from the large service reservoir at Mugdock to the city of 
Glasgow The aqueduct is principally m tunnel oi covered 
conduit, but there are three valleys which are crossed by 
iron syphon pipes of large diameter, and theie are numerous 
aqueduct bridges of varied character, suited to the peculi- 
arities of the dLstncts m which they had to be constructed 
The tunnels and covered conduits are 8 feet high and 8 
feet wide, with an inclination of 10 inches in a mile, and 
are capable of conveying about 50,000,000 gallons of water 
in twenty-four hours. The syphon pipes across the valleys 
have an inclination of 1 m 1000, oi about 5 feet m a 
mile, and it requires two pipes of 4 feet m diameter and 
one of 3 feet in diameter, to convey the quantity of water 
m a day which the aqueduct will deliver 

The work required the greatest engineering accuracy 
and skill, and so perfectly have the lines and levels been 
kept, that it was only upon the closest examination that 
the joinings m the tunnels could be detected 

The work was commenced in the spring of 1855, opened 
by her Majesty the Queen m October 1859, and finally 
completed m the course of 1860. 

The cost of the engineering works of the aqueduct, in- 
cluding the conversion of the various lochs mentioned into 
reservoirs, and exclusive of land, and of the distribution 
of the water in the city of Glasgow and its neighbourhood, 
was £668,000 } but the gross cost of the water supply, in- 
cluding the purchase of two water companies, distribution, 
and everything, has been, to May 1873, £1,756,793 
The following description of the aqueduct was given by 
the engineer at a banquet given to him m Glasgow after 
the completion of the works : — 

u It is impossible to convey to those who have not per- 
sonally inspected it, an impression of the intricacy of the 
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wild and beautiful district thiough which the aqueduct 
passes for the first 10 or 11 miles aftei leaving Loch 
Katime From the narrow est point at which it was found 
the ridge between Loch Katime and Loch Chon could ba 
pierced, the country consists of successive ridges of the 
most obdurate rock, sepaiated by deep wild valleys, m 
which it was very difficult m the fust instance to find a 
way There w'ere no loads, no houses, no building 
materials, — nothing which would oidinanly be considered 
essential to the successful completion of a great engineering 
work for the conveyance of water, but it was a considera- 
tion of the geological chaiacter of the mateual, which gu\e 
all the romantic wildness to the distuct, that at once 
determined me to adopt that paiticulai mode of construc- 
tion which has been so successfully earned out For the 
first 10 miles, the rock consists of mica schist and clay 
slate — close, retentive material, into which no watei per- 
colates, and in which, consequently, few springs aie to be 
found This rock, when quarried, ivas unfit foi building 
pui poses, there was no stone of a suitable description to 
be had at any reasonable cost or distance, no lime for 
mortar, no clay foi puddle, and no roads to convey material. 
Ordmaiy surface construction, theiefoie, was out of the 
question , but I saw that if tunnelling w eie boldly resoited 
to, there would be no difficulty, beyond the cost and time 
requued m blasting the locks, m making a perfectly water- 
tight and all-enduung aqueduct , there would be no water 
to lumper and delay us m the shafts and tunnels, and 
little would requne tianspoitmg through the countiy but 
gunpowder and dull non This course w T as therefore 
determined upon, and my expectations lia\e been realised 
to the very letter The aqueduct may be considered as 
one continuous tunnel As long as the work continued m 
the primary geological measuies, we had no water, and 
even after it entcied the Old Red Sandstone, and where it 
subsequently passed through tiap rock, there was much 
less than I expected , so that our progress, at no pait of 
the work, was ever matenally mteifered with by those 
incidents which usually lendei miuing operations costly 
and uncertain ” 

The rock, however, especially the mica slate, proved 
extremely hard and difficult to work. At several points 
along the side of Loch Chon the piogiess did not 
exceed 3 oi 4 lineal yards m a month at each face, 
although the woik was carried oil day and night The 
average progress through the mica slate was about 5 yards 
m a month. In drilling the holes for blasting, a fiesh drill 
was required for every inch in depth on the average, and 
about sixty drills w r ere constantly m use at each face 
The cost of the gunpowder alone, consumed m the fust 7^ 
miles of the aqueduct, was £10,540, and there veie about 
175 miles of fuse burned in firing it. The average cost 
per yard of this length of the aqueduct was over £13, 
or £23,000 per mile (Figs 6 to 11, are cross sections 
of the aqueduct, showing the general construction m 
various kinds of ground ) The built and tunnelled part is 
all capable of passing 50,000,000 gallons per day 

The aqueduct budges over the ravines are somewhat 
peculiar, varying in character according to the chcumstanees 
of the district In the wilder and more inaccessible parts 
there are five extensive iron ones, varying m length from 
124 to 332 yards, all of similar construction (See fig. 
12 ) At the ends of these bridges, in the shallowest parts 
of the ravines, the aqueduct has a cast-iron trough supported 
on a solid dry stone embankment of the stone of the 
district, carefully set by hand ; the stone embankment being 
9 feet wide at top, with a batter of 3 inches to the foot on 
each side. The deeper parts of the ravines or valleys are 
crossed by malleable iron tubes 8 feet wide by 6| feet high 
inside, supported by piers at intervals of 50 feet. The 
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bottoms and sides of these tubes are inch thick, and the troughs (fig. 14) are 8 feet broad and 4 feet deep, and 
tops -fe inch thick, strengthened by angle and T iron, f inch thick, and were capable of passing at this depth 
Fig. 13 shows a section of these tubes. The cast-iron upwards of 20,000,000 gallons a day. Provision waa 



tight rock. 


made for adding 2\ feet to the height of the sides when 
additional water was required, and this has since been done. 
The bottoms of the malleable-iron tubes are 3 feet below 



Fig. 12.— Iron Aqueducts at Culegarton. 


the bottoms of the troughs, so that they should always be 
full of water, for the purpose of securing the same tempe- 
rature both in the bottom and top of the tubes, and so pre- 



Fiq. 13. — Section through Fiq. 14. — Section through 

Iron Tube. Cast-iron Trough. 

venting unequal expansion and contraction. The aqueduct 
at the crossing of small mountain streams (of which there 
were many) was carried in cast-iron troughs similar to 
those already described, supported upon cast-iron beams 
over the space left for the stream. 

The first deep valley which required to be crossed by 
piping is that of the Duchray water, about 55 chains wide. 
The pipes first laid down were 4 feet diameter in 9 feet 
lengths, with spigot and faucet j oints, run up with lead in 
the usual way. At the lowest point the pipes are under a 
pressure of 165 feet. The river itself is crossed by cast- 
iron arched girders of 60 feet span; and here, as well as at 
the small basins at each end of the piping, and at all other 
places where masonry was required, provision was made 
for laying two additional lines of pipes, one 4 feet and the 
other 3 feet in diameter. These pipes have since been 
laid. After passing through the ridge of Old Eed Sandstone 
conglomerate by the Clashmore tunnel, the aqueduct for 5 
miles is for the greater part in open cutting, with masonry 
sides, and a dry rubble arch covered with 2 feet of puddle, 
and then covered in. 

The Endrick valley, like that of the Duchray, is crossed 
by cast-iron syphon pipes for 2\ miles in length. Where 
they cross the river Endrick at the bottom of the valley, 
the pipes are If inches thick, and have to sustain a pres- 
sure of 235 feet. The pipes are carried across small 
depressions in the valley by resting them upon stone piers, 
and at the crossing of two roads, and of the Forth and 
Clyde railway, they are further supported by cast-iron 


brackets. The pipes at these exposed places have flange 
joints, and they have been covered with woollen felt to 
prevent expansion and contraction. There is a short tunnel 
110 yards long on this length of piping of dimensions 
sufficient to cariy the three lines of pipes. The construction 
of the aqueduct, for the 5 miles extending from the valley 
of the Endrick to the valley of the Blane, presents the same 
general features as those already described. Good building 
stone was abundant in this district, and the bridges are ail 



Fig. 15. — Duntreatk Aqueduct. 

of masonry. Fig. 15 is an elevation of one of the aque- 
duct bridges nearKillearn at 19 miles from Loch Katrine ; 



Fig. 16.— Section through Fig. 17. — Section through 

Arch. Pier. 

and figs. 16 and 17 are details of the Ballewan Aqueduct 
bridge (fig. 18). 



Fig. 18. — Ballewan Aqueduct. 


The piping across the Blane is about 54 chains long, 
with a depression of 125 feet. The Blane water itself is 
crossed by a stone bridge, and there are basins at each end 
of the pipes as before. The last piece of the aqueduct is a 
tunnel 2640 yards long, through a ridge of amygdaloidal 
trap, separating the valley of the Blane from the valley 
of the AJlander. The tunnel is 250 feet below the summit 
of the hill, 

Mr Bateman, at the banquet referred to, summarised 
the works along the line of aqueduct in nearly the follow- 
ing words : — “ There are in the whole work eighty distinct 
tunnels, upon which forty-four vertical shafts have been 
sunk for facilitating and expediting the completion of the 
work.” Besides the tunnel at the commencement of the 
aqueduct, called the Loch Katrine Tunnel, 2325 yards in 
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length, and upwards of 500 feet below the summit of the 
hill, and the Mugdock Tunnel at the end of the aqueduct, 
2640 yards in length, there are “ others, 700, 800, 1100, 
and 1400 yards in length Not to speak of smaller con- 
structions, there are twenty-five important iron and masonry 
aqueducts over rivers and lavmes, some 60 and 80 feet m 
height, with arches of 30 feet, 50 feet, and 90 feet m span. 
The number of people employed, exclusive of non-foundeis 



and mechanics, has generally been about 3000 , and foi 
the greater part of these, huts and roads and all othei 
accommodation had to be pi ovided, the country foi the 
most part being of the wildest and most inaccessible 

description” — • “At the pictuiesque, ‘tuif and 

timber’ nllage of Sebastopol, as the mmeis called it, at the 
head of Loch Chon, several hundreds of work-people weie 
accommodated. Pronsion stores, leading-iooms, a school- 
house and church, and a resident medical man and school- 
master were pronded for them ” 

The aqueduct fiom its commencement at Loch Katrine 
to the Mugdock reservoir, is 25 1 miles long, 13 of which 
were tunnelled, 3f miles are non piping across valleys, and 
the remaining 9 miles consist of “ cut and eovei ” conduit 
and bridges Where the gioundwas cut open the conduit 
was covered in, and the surface lestoied after the aqueduct 
was built At the budges the aqueduct is covered with 
timber to pi event its being choked by snow. Most of them 
are furnished with grooves m the masonry to receive stop 
planks, and with discharge sluices to facilitate the emptying 
of the aqueduct, when it is necessary to inspect or make 
repairs. Overflows are constructed at a number of the 
bridges, to discharge the water if it should be necessaiy to 
stop the flow suddenly at any point. The total cost of the 
aqueduct at the time the water was introduced into the 
city, was .£468,000, or an average of £18,000 per mile 
It has been alieady stated that the 4-feet pipes acioss 
the valleys on the line of aqueduct were intended to 
deliver 20,000,000 gallons a day. By the well-known 
modification of Eytelwem’s formula, deduced from Du 
Buat’s experiments and more elaboiate formulae, the com- 
puted discharge is 21,500,000 gallons a day nearly, and by 
Weisbach’s formulae, 21,750,000 gallons a day. These 
pipes, however, have discharged 24,000,000 gallons a day 
without their being completely gorged, and their ultimate 
discharge has therefore yet to be determined The whole 
of the pipes used in the works were coated with coal pitch 
and, oil, according to the process patented by Dr R A. 
Smith of Manchester, and first used by Mr Bateman m the 
Manchester Waterworks. This coating, when well done, 
imparts a smooth glassy surface to the pipes, and prevents, 
at least for a number of years, the usual, and it may be 
said, inevitable oxidation. W eisbach found that for wooden 
pipes 2\ and 4| inches diameter, the coefficient of resist- 
ance was 1*75 times as great as for “ metallic pipes,” 
giving a discharge about 14 per cent less ; and M. Monn 
has shown, in a paper which it is believed is published in 
detail m the Memoires des Savants Mrangers , the influence 
the state of the surface has upon the discharge of a pipe, 
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amounting, m cast-non pipes coated with pitch, and m glass 
pipes, to an mciease of nearly one-third in the dischaige 

It has also been pointed out by M Morin, whose deduc- 
tions are principally from observations by M Darcy, 
director of the waterworks of Pans, that for large sizes tho 
diameters of the pipes seem also to exercise a more decided 
influence on the discharge than has been hitheito assigned 
to them Late obseivations on the flow of gas through 
pipes by M. Aison, engineer of the Pans Gas Company, 
tend to confirm the views of M Morin 

At the Mugdock Service Reservou, 7 or 8 miles from 
Glasgow, the water is first dischaiged into a basin, from 
which it passes over cast-lion gauge plates, 40 feet wide, 
brought to a thin edge The depth of water passing over 
these plates is regularly recoided and the discharge com- 
puted, Fiona the basin the water falls into an upper 
division of the mam leseivoir, about 2 acies m extent, and 
from this it is discharged into the reservoir. The reser- 
voir has a water suiface of 60 acres, and a depth when full 
of 50 feet ; it contains 548,000,000 gallons, and is 317 feet 
above oidnance datum. It admits of repairs being made 
upon the aqueduct without interrupting the supply of water 
to the city. Two earthen embankments weie necessaiy to 
foim the reseivoir, tho mam embankment is 400 yards 
long and 68 feet high, and the easteily embankment 240 
yards long and 50 feet high, each with a puddle wall m 
the centre, and pitching on the front slope in the u&ual 
way 

The water is drawn fiom the icservon by pipes laid m a 
tunnel through the hill between the two embankments, 
there being no pipes through the embankments themselves. 

At the end next the leservoir there is a stand-pipe so 
airanged that water can be drawn at vanous heights, and 
about 50 yaids from the leseivoir, the water passes into a 
cnculai well cut out of the rock, 40 feet m diameter and 
63 feet deep, and is stiamed by passing through co 2 >per 
wn e-cloth, 40 meshes to the inch, ananged in oak frames, 
forming an inner well of octagonal shape 25 feet diameter , 
and fiom this latter the water finally passes into the two 
lines of pipes leading to the city Water can also be 
drawn direct from the gauge basin, and from the upper 
compartment of the reseivoir into the straining well, by a 
hne of 4-feet pipes through the bottom of the reservoir. 
These works, including road and stream diversions, cost 
about £56,000. 

The two pipes leading fiom the straining well aie each 
42 inches diametei, and aie intended to deliver the whole 
50,000,000 gallons a day; but on emeigmg fiom the 
tunnel, which is 440 yaids m length, they are diminished 
to 36 inches, and they aie continued of this size to the 
city Provision was made for additional pipes, which 
have since been laid The different lines of pipes are 
laid side by side for about 3 miles, after winch they 
| diverge — one line being carried by the Great Western 
Road for the supply of the low districts of the city, and 
the other by Maryhill for the supply of the high districts. 
These pipes come together again, and are arranged so as to 
communicate when necessary at St George’s Road near the 
commencement of the city, up to which point their 
respective lengths from the straining well are 7 miles for 
the low district main, and miles for the high Each 
of these lines of pipes crosses the River Kelvin and the 
Forth and Clyde Canal, and at these places provision was 
made for additional pipes. Eleven feet were added to the 
width of the Kelvin Bridge on the Great Western Road, 
by cast-iron girders, to carry the low district mains. Tho 
two middle spans are each 93 feet, and the two side arches 
37 feet span. 

The total cost of the works at their completion, in 1860, 
was as follows 
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Work at the Lochs, £ 38,000 

Aqueduct, 25f miles long, 468,000 

Mugdock llesei'voir, 56,000 

Main Pipes, 36 inches diameter, 123,000 

Distribution in the city, 78,000 

Total for works, £761,000 

Laud and Compensation, £70,000 

Parliamentary expenses, Engineering, ) 

and Sundries, \ ’ 

157,000 


the side. The canal or aqueduct passes through a tunnel 
on one side, and after crossing the aqueduct enters imme- 



Fio. 21. — Modliug Bridge, Vienna Waterworks. 


Total, £918,000 


Vienna Waterworks. 

A still more recent work, consisting mainly of aqueduct 
construction, is the enterprise for supplying the city of 
Vienna with water. The water is obtained from the 
springs of Kaiserbrnnn and Stixenstein, both situated at 
the foot of the Styrian Alps, which separate Austria from 
Styria. The Kaiserbrnnn spring is situated 1146 English 
feet above the Danube at Vienna, and the Stixenstein 
spring 996 feet. The water is conducted by aqueduct to 
a receiving reservoir at Rosenhugel, 277 feet above the 
Danube, and distant 2 miles from Vienna. The length of 
the aqueduct from Kaiserbrunn to the receiving reservoir 
on the Rosenhugel, is 56£ English miles. A branch of 
3 '9 English miles conducts the Stixenstein spring to this 
aqueduct. The gradients of the aqueduct vary much in 
the upper or early parts ; but towards the end they become 
more regular. The gradients have been thus varied for 
the purpose of keeping the canal as much as possible along 
the level of the ground, so as to avoid high embankments. 
In order to keep the water cool in summer, and to secure 
it from freezing in winter, the water is always 6 feet below 
the surface; and in places where embankments were un- 
avoidable, the aqueduct has been covered to the same 
extent. The size of the aqueduct varies from 4 feet 6 
inches in height, by 2 feet 6 inches in width, to 6 feet G 
inches in height, by 4 feet in width. In order to facilitate 
the discharge, and to reduce friction, the inside of the 
aqueduct has been plastered with a coating 2 inches 
thick of Portland cement and sand, in the proportion of 
one of cement to two of sand. This coating was laid on 
in three layers, the last being a very thin layer of pure 
cement, which, when hardened, was rubbed with iron 
plates till it became perfectly smooth and polished. The 
work was commenced in the winter of 1869-70, and com- 
pleted in the month of September 1873. The aqueduct is 
constructed for the purpose of supplying about 3,200,000 
cubic feet per day, or 20,000,000 gallons. There are 



Fig. 20. — Baden Bridge, Vienna Waterworks (7 out of 43 arches). 


several important aqueduct bridges along the line of works. 
Of these the principal is the aqueduct of Baden, which 
consists of forty-three large arches, with spans varying 
from 5 klafters to 8| klafters, and the greatest height 15 
klafters 5 feet 5 inches, or 9 6 ‘6 English feet, from the 
foundation of the pier to the top of the aqueduct. The 
arches are of brickwork, as well as the vaulting of the 
canal The piers, together with the backing of arches and 
the sides of the canal, are faced with ashlar, and filled up 
with ruhble masonry. The canal is covered on the top 
with earth, which is then, covered with 9 inches of paving 
in rubble masonry 

The Modliug Aqueduct is, although one of the shortest, 
perhaps the finest on the whole line of the works. It is 
situated in a very narrow gorge, with high rocks rising on 


j diately into another tunnel on the other. This aqueduct 
bridge consists of spans of 9 klafters, or 55 - 98 English 
feet, in width, and is built entirely of bricks, with the 
exception that the piers are pointed with ashlar. The 
abutments, the foundations of which are excavated in the 
rock, are built of rubble masonry, faced with ashlar. The 
other chief aqueducts are — the one at Liesing with forty- 
six arches, very similar to that of Baden, and that of 
Hauer with thirteen arches, built of bricks, and making a 
fine curve across the valley. 

The receiving reservoir on the Rosenhugel, where the 
aqueduct ends, is divided into two parts, capable together 
of holding 80,000 cubic feet English. From this reservoir 
the water is taken to two other distributing reservoirs, from 
which the city is supplied. The cost of the work, together 
with the network of pipes in Vienna, has been about 
25,000,000 florins or £2,000,000 sterling. The chief 
engineer of the work was Herr Carl Junker of Vienna, and 
the contractor Mr Antonio Gabrielli of London. The 
works were completed and opened in the autumn of 1873. 

Water /Supply of Paris. 

The question of improving the water supply of this city 
was the subject of minute and careful investigations, 
extending over a period of four or five years, (from 1854 to 
1859.) 

Many projects were submitted to the Prefecture of the 
Seine, but the one finally adopted was that studied by Mr 
Belgrand and the engineers of the municipality of Paris. 
The scheme consisted in appropriating the waters of the 
Sonne and the Soude, together with the Soudon and the 
Dhuis, all being tributaries of the Marne, and flowing 
through chalk districts. 

The population of Paris, for the supply of which the 
scheme was laid out, was taken at 2,000,000, and the 
waters from the sources selected were intended for the 
domestic supply only — the existing supplies to Paris, which 
have become gradually polluted and unfit for domestio 
use, being made available for all the other general wants 
of the population. The quantity of water which it was 
estimated would be required for the domestic purposes of 
such a population was taken at 100,000 cubic metres per 
diem, or about 22,000,000 gallons per day j and the works 
have been laid out for conveying this quantity. Gaugings 
of the various streams selected, showed that in 1855, when 
the flow was at the lowest, the produce of the Sonne and 
the Soude was 1081 litres per second, the Soudon 100, 
the Dhuis 315; making a total of 1496 litres per second, 
or about 28,000,000 gallons per day. At the time of 
lowest water in 1857, however, the Sonne and the Soude 
together only yielded 880 litres per second, or 16,762,000 
gallons per day, while in 1858, which was an exceptionally 
dry year (indeed the driest year on record in this locality), 
they yielded together only 285 litres per second, or 
5,417,280 gallons per day ; while in both these years the 
Soudon and the Dhuis gave almost the same quantities as 
in the year 1855. 

In order to meet the contingency of such a dry season 
as 1858, Mr Belgrand's project contemplated sinking wells 
or adits in the chalk, and obtaining therefrom what he 
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terms “the subterranean reseivoirs of water therein con- 
tained,” — artificial supplies, which would supply any defici- 
ency m the quantity yielded by the streams. The works com- 
prised what are termed conduits of derivation, being sub- 
sidiary conduits for collecting the waters from the various 
streams, and conducting them to the commencement of the 
mam aqueduct that conveys the waters of the combined 
sources to Pans The mam aqueduct commences at a level 
of about 105 metres above the sea It is a little over 180 
kilometies m length (about 110 English miles), and ter- 
minates at Pans m service reservoirs at Belleville, at a level 
of 83^ metres above the sea The subsidiary conduits are 
about 80 kilometres m length, and upon these and the mam 
aqueduct theie are seventeen bridges, 6 kilometres of 
conduit constructed upon arches, 7 kilometres of syphon 
piping, and 28 kilometres of tunnel The estimated cost 
of the ordinary woiks was about 19,000,000 francs, or 
£7G0,0Q0, to which must be added about 2 J 2 - million francs, 
or £100,000, for special works, where the aqueduct had 
to be constructed thiough difficult ground, and milli on 
fiancs, or £180,000, for compensation to npanan owners 
on the sti earns which were selected as the sources of the 
supply, as well as to the owners of mills who might be 
injured by the abstiaction of the water, and for the pur- 
chase of the lands through which the aqueduct had to 
be constiucted, making a total estimated outlay on the 
works at the sources of the supply, and for the subsidiaiy 
and mam aqueducts up to the distributing at Belleville, 
of 26,000,000 francs or £1,040,000 

The commission, to whom were referred all the projects 
which had been suggested, m their report, considered on 
the 18th of Maich 1859, recommended that the sum to be 
voted for the works should be 30,000,000 fiancs, oi 
£1,200,000, thus mcieasmg the estimate by 4,000,000 
fiancs, or £160,000, with the view of providing ample 
means to cover any unforeseen woiks or difficulties which 
might be encountered dui mg the carrying out of the pio- 
ject. The woiks have since that time been carried out sub- 
stantially m accordance with the ideas and designs of Mi 
Belgrand, and under his direction and supervision , but they 
are not yet (1874) completed The water from these sources is 
naturally very hard, but it is blight, fresh, and well aerated 

Although the system of pipes has superseded the use 
of stone channels all raised to a level m the conveyance of 
water, there are still cases, such as those of canals, wheie 
the water must be kept on a perfect level, and where, 
therefore, aqueduct bridges are still necessary m conveying 
it over the valleys ; and of these we have long had examples 
in France, on the Languedoc canal The fiist aqueduct 
bridges for canals in this country were those made by the 
Duke of Bridgewater, under the direction of the celebrated 
Brindley, and which, being quite new here, excited no 
small degree of astonishment. The first and largest was 
the aqueduct at Baiton Bridge for conveying the canal 
across the Irwell, 39 feet above the surface of the water. 
It consisted of three arches, the middle one 63 feet span, 
and admitting under it the largest barges navigating the 
Irwell with sails set. It was commenced m September 
1760, and in July of the following year the spectacle was 
first presented in this country, of vessels floating and sailing 
across the course of the river, while others m the liver 
itself were passing under them. Since that period canal 
aqueducts have become more common , and many excellent 
examples are to be found both m England and Scotland 
Of these are the aqueducts over the river Lune on the 
Lancastei canal, designed by Bennie, — a very excellent and 
splendid work of five arches, each 72 feet span, and rising 
65 feet above the level of the river • and the Kelvin aque- 
duct, near Glasgow, winch conveys the Forth and Clyde 
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canal ovei the valley of Kelvin, consisting of four arches, 
each 70 feet span, and using 70 feet above the le\el of the 
river. Plate IV contains views of two othei principal 
aqueducts, viz, those of Pont y Cysyllte and Chnk in 
Wales Of these the Pont-y-Cysyllte aqueduct by Mr 
Telfoid is justly celebrated for its magnitude, simplicity 
of design, and skilful disposition of the parts, combining 
lightness with strength m a degree seldom attempted 
This aqueduct selves to convey the waters of the Ellesmere 
canal acioss the Dee and the vale of Llangollen, which it 
tiaveises The channel for the water is made of cast-iron, 
suppoited on cast-iron ribs or arches, and these resting on 
pillars of stone The iron being much lighter than stone 
aiches, this in one reason why the pillars have been i educed 
apparently to such slender dimensions They are quite 
strong enough, however, as experience has proved. The 
whole length of the aqueduct is about 1000 feet, and con- 
sists of nineteen arches, each 45 feet span The breadth of 
the pillars at the top is 8 feet, and the height of the four 
middle ones is 115 feet to the springing The pillars have 
a slight taper, the bieadth of the middle ones at the base 
being 15 feet. The height from the surface of the water 
m the Dee to that m the canal is 126 feet 8 inches. 
The channel for the water consists of cast-iron plates, cast 
with flanches, and these screwed together with holts , they 
are represented m the drawing, between the arched ribs 
and the railing The lines there show the joinings of the 
different plates. In Older to preserve as much water-way 
as possible, the channel is made the full width of the canal 
and towing-path, and the latter projected over one side, 
and supported inside by posts resting on the bottom of the 
canal. The aqueduct of Chnk was designed by the same 
able engineer, and selves also to convey acioss a valley the 
wateis of the same canal This aqueduct was the first 
in which iron was employed Hitherto the channel for 
the waters had been constructed of stone, or partly of 
stone and paitly of clay puddle, which it was generally 
found very difficult to keep water-tight for a length of time 
It was determined, therefore, by Mr Telford, to try the 
effect of cast-iron, and to lay it at first only on the bottom. 
The plates were accordingly laid directly over the sprandnl 
walls, which they served to bind together, and united by 
flanches and screws. The sides of the channel were built 
with stone facings and brick hearting laid m water-lime 
mortar. This plan succeeded completely, and the quantity 
of masonry m the aqueduct was theieby gieatly reduced. 
The aqueduct itself is 600 feet long, and 65 feet high 
above the river, consisting of ten arches, each 42 feet span. 
The pieis are 10 feet thick 

An aqueduct near Edinburgh, conveying the waters of 
the Edinburgh and Glasgow Union Canal across the valley 
of the Water of Leith at Slateford, is an elegant struc- 
ture, similar in plan to that of Chirk, only that the water- 
channel is composed entirely of cast-iron, which is more- 
over built in with masonry. It is about 500 feet in length, 
and consists of eight arches, each 45 feet span ; and the 
height of the canal is about 70 feet above the level of the 
river. On this canal another aqueduct of the very same 
construction occurs m crossing the valley of the Almond, 
and having several more arches. There are, m different 
parts of the country, various other aqueducts, but, excepting 
the formation of the watei-way, these structures differ m 
no respect from bridges, particularly those undertaken not 
so much with the view of crossing rivers as of raising the 
level of the road entirely out of the valley, — an object 
now become of great importance, from the improvements 
in modern modes of conveyance. For the principles and 
mode of construction of these works, as well as of the 
aqueduct bridges, so far ats the arch is concerned, see articles 
Arch and Bridge 
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For further information on the subject of ancient aque- 
ducts, see E Cuitius, “Ueber Stadtische Wasseibauten 
der Hellenen,” m At chaologische Zeitung, 1847, Sextus 
Julius Frontmus, De AquoeducUbus in bis Rome Libn II , 
with the Commentaries of Polenus (Patav 1722) and 
Rondelet (Paris, 1820), Raphael Fabretti, De Aqins et 
Aquceductibus Veter is Rome Dmertatio, Phnn Hist Nat lib 
xxxvl cap xv ; Montfaucon, Antiquite Exphquee, tome iv 
tab 128 , Qovernor Pownall’s Notes and Description of Anti- 
quities in the Provxncia Romance of Gaul, Belidor’s Aichi- 
tectuie Ilydraulique , containing a di awing of the aqueduct 
of Mamtenon ; also Mem Acad Dai , Andreossy, Voyage 
a I' Embouchure de Mer None, ou Essai sur le Bosphore , 
Philosophical Transactions Abridged , vol l , and Link’s 
Ttavels in Poitugal . And for modern aquednots, see 
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Rickman’s Life of Telford, 1838 , Schramke’s New Yo,< 
Ci oton Aqueduct , Second Annual Report of the Department 
of Public Woilcs of the City of New Yoikm 1872 , Memoirea 
sur les Eaux de Dai is, piesent^s par le Prdfet de la Seine 
au Conseil Municipal, 185 4 and 1858, Recherches statistiquea 
sur les sources du Bassm de la Seme, par M. Belgrand, 
Ingdmeur en chef des ponts et chauss^es, 1854. “Deseup- 
tion of Mechanical arrangements of the Manchester 
Waterworks,” by John Frederic Bateman, F.R S , Engmeer- 
m-chief, from the Minutes of Pi oceedings of the Institution 
of Mechanical Engineers, 1866 , The Glasgow Waterwoils , 
by James M Gale, Member Inst CE, 1863 and 1864 , 
The Report of the Royal Commission on Water Supply , 
and the Minutes of Evidence, 1867 and 1868. 
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AQUILA, a town of Italy, capital of the province of 
Abruzzo Ulteriore II , beautifully situated on the Aterno, 
about 56 miles from Rome It is a well-built place, con- 
taining a citadel, which dates from 1534, a cathedral (S 
Bernardino du Siena), as well as numerous other churches 
and leligious establishments, a theatre, a fine town-hall, 
and a number of ancient mansions, such as the Palazzo 
Toi i es, with its picture-gallery, and the Palazzo del Goveino, 
the residence of Margaret of Austria. Its chief manu- 
factures are paper, linen, and wax, and it has a large 
trade m saffron, the principal product of the surrounding 
district Aquila was founded about the year 1240, by 
the emperor Fredenck II who peopled it with the inhabi- 
tants of the ancient Amiteinum, the birthplace of Sallust, 
the rums of which are still to be seen about 3 miles from 
the town It soon became a veiy fiounshmg city, but war, 
pestilence, and especially eaithquakes (1703, 1706), have 
done much to reduce its importance Population, 16,607 
AQUILA (’AkuAcis), a native of Pontus, who flourished 
about 130 ad , celebrated for Ins translation of the Hebrew 
Scnptures into Greek His history is involved m much 
obscurity; but, accoidmg to Epiphanrus (De Pond . et 
Mens , c 15), he was a kinsman of the Emperor Hadrian, 
who employed him in rebuilding Jerusalem (iElia Capi- 
tolina), and was converted to Christianity, but on being 
reproved for practising the pagan astiology, apostatised 
to Judaism This account, however, is more than doubtful 
Aouila’s version of the Scnptuies was exceedingly close 
and accurate, and is said to have been used m place of 
the Septuagmt m the synagogues Though the Ohnstians 
generally disliked it, alleging without due grounds that it 
rendered the Messianic passages incorrectly, Jerome and 
Ongen speak m its praise The few fragments that remain 
are published m the Hexapla of Ougen, and m Pathe's 
Opuscula, Lips 1746 

AQUILA, Casfab, the Latin name of ICaspar Adler, a 
celebrated German theologian who espoused the cause of 
the Reformation He was born at Augsburg m 1488 , and 
after studying there as well as at Berne and Leipsic, 
and for several years m Italy, he was appointed pastor of 
Jenga, a village near Augsburg Here he embraced the 
doctrines of Luther ; but his boldness and zeal in the cause 
of the reformed faith led the bishop of Augsburg to order 
his arrest. Aquila passed the winter of 1519-1520 in the 
prison of Dillmgen, and was only liberated through the 
influence of Isabella of Denmark, sister of the emperor 
Charles V. From Dillmgen he went to Wittenberg, where 
he became personally acquainted with Luther , and thence 
ha went as tutor to the family of Franz von Sickingen, m 
the castle of Ebernburg After a short stay at Eisenach, 
Aquila was appointed professor of Hebrew at Wittenberg, 
where he rendered valuable assistance to his colleague 


Luther in his translation of the Old Testament In 1527 
he became pastor, and the following year Protestant bishop 
at Saalfeld , but Ins vehement opposition to the Interim 
of Charles V. in 1548, obliged him to flee from the place, 
and accept the offer fiom the countess of Schwarzburg 
of a temporary asylum in her castle of Rudolfstadt He 
was appointed to the deanery of Schmalkalden m 1550, 
and restored two yeafs after to his office at Saalfeld, where, 
without fuither molestation, he continued to discharge his 
duties till his death, 12th November 1560. The writings 
he has left are chiefly sermons and controversial works 

AQUILA, Serafino dell’, a famous Italian poet and 
improvisatore, was born m 1466 at the town of Aquila, 
from which he took his name, and died m the year 1500 
He spent several years at the courts of Cardinal Sfoiza 
and Ferdinand, duke of Calabria, but his principal patrons 
were the Borgias at Rome, from whom he received many 
favours Aquila seems to have aimed at an imitation of 
Dante and Petrarch , and his poems, which were extrava- 
gantly praised during the author’s lifetime, are occasion- 
ally of considerable ment His leputation was m great 
measure due to his remarkable skill as an improvisatore 
and musician. His works were printed at Venice m 1502, 
and there have been several subsequent editions. 

AQUILEIA, an ancient city, at the head of the Adriatic, 
founded or at least colonised by the Romans about 181 
b o , which, on account of its commanding the north-eastern 
entrance into Italy, soon rose into importance as a commer- 
cial centre and as a military post Connected by the 
jEmihan way with the capital and the south, it was also 
the starting-place of the roads to Rhaetia, Pannoma, Istna, 
and Dalmatia. The surrounding territory was highly 
fertile, and yielded abundance of wine, while gold was 
found m considerable quantities in the neighbourhood. 
Aquileia was chosen by Julius Csesar as headquarters 
for his forces in Cisalpine Gaul, and was frequently the 
point d’appui of imperial campaigns. It was strongly 
fortified by Marcus Aurelius m 160, and was able m 238 
to frustrate the long-contmued siege of Maximm About 
this time it was one of the most important and flourishing 
cities of all Italy. It was recognised as the capital of Yenetia, 
and allowed to have the altogether exceptional privilege of 
a mint. In 361 the city was captured by Jovmus, and 
m 381 it was the seat of a council, in which St Ambrose 
obtained the excommunication of Palladius. In 388 it 
surrendered to Theodosius the Great his antagonist Maxi- 
mus, and m 425 Joannes, the rebel against Theodosius 
II , was led m derision through its streets on an ass, and 
then beheaded in its circus. In 452 it was taken and 
destroyed by Attila, and though restored by Narses in 
552, it never recovered its former prosperity. At the 
council of 556 its bishop— -whose predecessors can be 
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traced back to the 3d century — separated from the Church 
of Home, and took the title of Patriarch, which was recog- 
nised by Pope Sergius I at the council of 698, when the 
schism was brought to a close By 924, under the rule 
of its patriarchs, it was strong enough to extend its autho- 
rity over Friuli ; and it continued to enjoy considerable 
prosperity, until it was at length deprived of most of its 
possessions by Venice m 1420 Its patriarchs had indeed 
already removed their residence to the castle of Udine, 
and the Venetian conquest only hastened the decay that had 
previously begun The patriarchate was abolished m 1 758, 
and the territory divided into the two bishoprics of Udine 
and Gonzia It is now a small fishing village of 1956 
inhabitants, containing a number of interesting remains of 
its ancient splendour, and often rewarding the researches 
of the antiquary with relics of value (Gian Dom Bertoli, 
Le Antichite di Aqmleja , 'profane e saere, Ven 1739 ) 
AQUILLIUS, Manius, was Roman consul m 101 b c , 
and successfully reduced a revolt of slaves m Sicily He 
was afterwards accused of receiving money illegally, but 
was acquitted by an aitifice of his counsel, -who exhibited to 
the people the scais of wounds received by his client m 
war In 88 b c he acted as legate against Mithridates, by 
whom he was defeated and taken pusoner Mithridates 
treated him with great cruelty, and finally put him to 
death by pouring molten gold down Ins thi oat 

AQUINAS, Thomas [Thomas of Aquin or Aquino], 
was of noble descent, and nearly allied to several of 
the royal houses of Europe. He was bom m 1225 oi 
1227, at Rocca Sicca, the castle of his father Landulf, 
count of Aquino, m the terntones of Naples Having 
received his elementary education at the monastery of 
Monte Cassmo, he studied for six years at the University 
of Naples, leaving it m his sixteenth year While theie he 
m all probability came under the influence of the Dominicans, 
who weie then the rising order m the church, and were doing 
their utmost to enlist within their ranks the ablest young 
scholars of the age, for in spite of the opposition of his family, 
and especially of his mother (an opposition which was over- 
come only by the intervention of Pope Innocent IV ), he 
assumed the habit of St Dominic m his seventeenth year 
His superiors, seeing his great aptitude for theological 
study sent him to the Dominican School m Cologne, 
where Albertus Magnus, the most famous thinker of lus 
age, lectured on philosophy and theology In 1245 
Albertus was called to Pans, and there Aquinas followed 
him, and remained with him for three years, at the end of 
which he graduated as bachelor of theology In 1248 
he returned to Cologne with Albertus, and was appointed 
second lecturer and magister studentvum. This year may 
be taken as the beginning of his literary activity and 
public life. Ere he left Paris he had thrown himself with 
ardour into the controversy raging between the University 
and the Begging Friars respecting the liberty of teaching, 
resisting both by speeches and pamphlets the authorities 
of the University ; and when the dispute was referred to 
the Pope, the youthful Aquinas was chosen to defend his 
order, which he did with such success as to overcome the 
arguments of the celebrated William of St Amour, the 
champion of the University, and one of the most celebrated 
men of the day. In the year 1257, along with his fnend 
Bonaventura, he was created doctor of theology, and began 
to give courses of lectures upon this science in Paris, and 
also in Rome and other towns in Italy. From this time 
onwards his life was one of incessant toil, and we marvel 
at the amount of literary work he was able to do, when 
we remember that during his short public life he was con- 
tinually engaged m the active service of his order, was fre- 
quently travelling upon long and tedious journeys, and was 
constantly consulted on affairs of state by the reigning pontiff 


-AQU 231 

In 1263 we find him at the chapter of the Dominican 
order held in London In 1268 he was lectuung now m 
Rome and now m Bologna, all the while engaged m the 
public business of the church In 1271 he was again m 
Pans, lecturing to the students, managing the affairs of 
the church, and consulted by the king, Louis VIII , bis 
kinsman, on affairs of state In 1272 the commands of 
the chief of his order and the request of King Charles 
brought him back to the professor’s chair at Naples. 
All this time he was preaching eveiy day, writing 
homilies, disputations, lectures, and finding time to work 
hard at his gieat work the Summa Theologice Such 
rewards as the church could bestow had been offered 
to him. He refused the archbishopric of Naples and 
the abbacy of Monte Cassmo In January 1274 he was 
summoned by Pope Gregory X to attend the council con- 
vened at Lyons, to investigate and if possible settle the 
differences between the Greek and Latin churches. Though 
suffering from illness, he at once set out on the journey, 
finding his strength failing on the way, he was carried to 
the Cistercian monastery of Fossa Nuova, in the diocese 
of Terracma, where, after a bngenng illness of seven weeks, 
he died on the 7th of March 1274 After his death the 
highest honours which the church could bestow were 
awarded to the memory of Thomas He was canonised in 
1323 by Pope John XXII , and m 1567 Pius V. ranked 
the festival of St Thomas with those of the four great 
Latin fathers, Ambrose, Augustine, Jerome, and Gregory 
Still higher is the honour implied m the fact, that no 
theologian save Augustine has had the same influence on 
the theological thought and language of the Western 
Church, and that no man has better fulfilled the ideal of 
the monkish life than Thomas of A quin. 

The writings of Thomas are of very great importance for 
philosophy as well as for theology, for he is the spirit of 
scholasticism incarnate, and has done more than any other 
writei save Augustine to fashion the theological language 
of the Western Church The medieval spirit, m all its 
various manifestations, aimed at universal empire by way 
of external and visible rule Its idea of the State was the 
Holy Roman Empire actually embracing and dominating 
over all the countries m Europe , its idea of the Church, 
that visible and tangible catholicity which existed before 
the great Reformation , and in the department of know- 
ledge it showed its characteristic quality m its desire to 
embiace m one system, under one science, the whole of 
human thought It so happened that, m the break 
between the old woild and the new, the sole institution 
which survived was the church, and the only science 
which was preserved was philosophy Hence, when 
scholasticism arose, the science which it found ready to its 
hand was theology, and its task became that of bringing 
all departments of knowledge under the dominion of this 
one sovereign science. All through the peiiod of scholas- 
ticism, from its beginning under Scotus Erigena down to 
its decline under Gabriel Biel, this aim of establishing 
an empire of science was kept m view, and no fresh 
advance m knowledge in any fresh field of investigation 
was ever held to be made or taken possession of until its 
results had been brought under the influence of the master 
science, and made to occupy their proper and subordinate 
place Aquinas occupies the central point in the history 
of scholasticism, because he, more than any other, was 
trained by nature and education to do tbe most that could 
be done to realise tbe scholastic ideal, and present a con- 
densed summary of all known science, under tbe title of 
Summa Theologice. 

The principles on which the system of Aquinas Tested 
were these He held that there were two sources of know- 
ledge! — the mysteries of Christian faith and tbe truths of 
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human reason The distinction between these two was 
made emphatic by Aquinas, who is at pains, especially m 
his treatise Conti a Gentiles, to make it plain that each is 
a distinct fountain of knowledge, but that revelation is the 
more important of the two It is impoitant to mark what 
Aquinas means by revelation and by reason. Revelation 
is a source of kn on ledge, rather than tlie manifestation m 
the world of a divine life, and its chief ckaiactenstic is 
that it presents men with mysteries, which are to be believed 
even when they cannot be undet stood Revelation is not 
Scripture alone, for Scripture taken by itself does not cor- 
respond exactly with his desciiption , nor is it church 
tradition alone, for church tradition must so far rest on 
Scripture Revelation is a divine source of knowledge, of 
which Scripture and church tiadition are the channels, 
and he who would rightly understand theology must fami- 
liarise himself with Scripture, the teachings ot the fathers, 
and the decisions of councils, m such a way as to be able to 
make pait of himself, as it were, those channels along 
which this chvme knowledge flowed. Aquinas’s conception 
of leason is m some way parallel with his conception of 
revelation Reason is in his idea not the individual reason, 
hut fountain of natural truth, whose chief channels are the 
various systems of heathen philosophy, and more especially 
the thoughts of Plato and the methods of Aristotle 
Reason and levelation are both of them separate sources 
of knowledge, which have their appropriate channels, and 
man can put himself m possession of each, because he can 
bung himself into relation to the church on the one hand, 
and the system of philosophy, or more strictly Aristotle, 
on the other The conception will be made cleaier when 
it is remembered that Aquinas, taught by the mysterious 
author of the writings of the Pseudo-Dionysius, who so 
marvellously influenced mediaeval writers, sometimes spoke 
of a natuial revelation, or of leason as a source of truths 
m themselves mystenous, and was always accustomed to 
say that reason as well as revelation contained two kinds 
of knowledge The fiist kind lay quite beyond the power 
of man to receive it, the second was within man’s leach 
In reason, as m revelation, man can only attain to the 
lower kind of knowledge , there is a higher kind winch we 
may not hope to reach 

Rut while reason and levelation are two distinct sources 
of truths, coming to men by two distinct means of convey- 
ance, the supei natural and the natural means for the 
delivery of tiuth, and appiehended by two distinct facul- 
ties, reason and faith, the truths which each reveal are not 
m themselves contradictory , for m the last resort they 
rest on one absolute truth — they come from the one source 
of knowledge, God, the Absolute One Hence anses the 
compatibility of philosophy and theology which was the 
fundamental axiom of scholasticism, and the possibility 
of a Summa Theologize, which is a Summa Philosophise 
as well. All the many writings of Thomas are pieparatoiy 
to his great work the Summa Theologies , and show us the 
progress of his mind training foi this his life work In 
the Summa Cathohece Fidei contra Gentiles he shows how a 
Christian theology is the sum and crown of all science 
This work is in its design apologetic, and is meant to 
bring within the range of Christian thought all that is of 
value in Mahometan science He carefully establishes the 
necessity of revelation as a source of knowledge, not merely 
because it aids us m comprehending m a somewhat better 
way the truths already furnished by reason, as some of the 
Arabian philosophers and Maimonides had acknowledged, 
but because it is the absolute source of our knowledge of 
the mysteries of the Christian faith, and then he lays down 
the relations to be observed between reason and revelation, 
between philosophy and theology. This work, Contra 
Gentiles . may be taken as an elaboiate exposition of the 


method of Aquinas That method, however, implied a 
careful study and comprehension of the results which 
accrued to man from reason and revelation, and a thorough 
grasp of all that had been done by man m relation to those 
two souices of human knowledge, and so, m his preliminary 
writings, Thomas proceeds to master the two provinces. 
The results of revelation he found m the Holy Scriptures 
and m the writings of the fathers and the great theologians 
of the church , and his method was to proceed backwards 
He began with Peter of Lombaidy (who had reduced to 
theological order, m his famous book on the Sentences, the 
various authoritative statements of the church upon doctrine) 
m his In Quatuor Sentential urn P. Lombardi libros. 
Then came his deliverances upon undecided points m 
theology, m his XII Quodhbeta Disputata, and his Quces- 
tiones Lhsputatce His Catena Aurea next appeared, which, 
under the form of a commentary on the Gospels, was really 
an exhaustive summary of the theological teaching of the 
greatest of the church fathers This side of his preparation 
was finished by a close study of Scripture, the results of 
which are contained m his commentanes, In omnes Epistolas 
Divi Apostoli Expositio, his Super Isaiamet Jeremiam , and 
Ins In Psalmos Turning now to the other side, we have 
evidence, not only from tradition but from his wntmgs, 
that he was acquainted with Plato and the mystical Pla- 
tomsts , but he had the sagacity to perceive that Aristotle 
was the gieat representative of philosophy, and that his 
writings contained the best results and method which the 
natural reason had as yet attained to Accoidingly 
Aquinas prepared himself on this side by commentanes on 
Anstotle’s De Intel pretatione, on his Postenoi Analytics , on 
the Metaphysics, the Physics, the De Anvma, and on the 
other psychological and physical writings of the great 
master, each commentary having for its aim to lay hold 
of the matenal and grasp the method contained and 
employed m each treatise Portified by this exhaustive 
preparation, Aquinas began his Summa Theologies, which 
was to be for human thought what the Holy Roman Empire 
was for the bodies, and the Holy Catholic Church was for 
the souls of men It was to be a visible empire of thought, 
exhaustive, all-embracing, and soveieign The Summa 
Theologice was meant to be the sum of all known learning, 
arranged according to the best method, and subordinate to 
the dictates of the chuidi, that was the intention of the 
book, practically it came to be the theological dicta of the 
church, explained according to the philosophy of Aristotle 
and his Arabian commentators The Summa is divided 
into three great parts, which shortly may be said to treat 
of God, Man, and the God-Man. The first and the second 
paits aie wholly the work of Aquinas, but of the third 
part only the first 90 qusestiones are his, the lest of it was 
finished in accordance with Ins designs The first book, 
after a shoit intioduction upon the nature of theology as 
understood by Aquinas, proceeds m 119 questions to dis- 
cuss the nature, attributes, and relations of God , and this 
is not done as in a modern work on theology, but the ques- 
tions raised in the physics of Aristotle find a place alongside 
of the statements of Scripture, while all subjects m any 
way related to the central theme are brought into the dis- 
course The second part is divided into two, which are 
quoted as Prima Secundce and Secunda Secunda? This 
second part has often been described as ethic, but this is 
scarcely true. The subject is man, treated as Aristotle 
does, according to his reXos, and so Aquinas discusses all 
the ethical, psychological, and theological questions which 
arise , but any theological discussion upon man must be 
mainly ethical, and so a great proportion of the .first part, 
and almost the whole of the second, has to do with ethical 
questions In his ethical discussion Aquinas distinguishes 
theological from natural virtues and vices tlio theological 
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virtues are faith, hope, and charity, the natuial, justice, 
prudence, and the like The theological virtues are founded 
on faith, m opposition to the natmal, which are founded 
on reason, and as faith with Aquinas is always belief in a 
pioposition, not trust m a peisonal Saviour, conformably 
with his idea that levelation is a new knowledge rather 
than a new life, the relation of unbelief to virtue is veiy 
stnctly and narrowly laid down and enforced The third 
part of the Summa is also divided into two parts, but by 
accident rather than by design Aquinas died ere he had 
finished his great woik, and what has been added to 
complete the scheme is appended as a Supplementum 
TerticE Partis In this third part Aquinas discusses the 
person, office, and work of Chust, and had begun to 
discuss the sacraments, when death put an end to his 
labours. 

The best edition of the wotks of Aquinas is the Venice one of 
1787, m twenty-eight 4to vols It contains the useful disseitations 
of Bernhard de Rubeis The Abbe Migne has published a veiy 
useful edition of the Summa Theologies, in foui 8vo vols , as an 
appendix to his PaLoIogice Gunus Cumplctiis See Acta Sand , 
vu Mai til , Tom on, La me de St Thomas d'Aqum avec un ecpos6 
de sa doctrine et de ses ouvrages, Pans, 1737, Di Kail Weiner, 
Der Heiltge Thomas von Aquino, 1858 , and Dr E R Vaughan, 
St Thomas of A quin, his Life and Labour ? London, 1872 Foi the 
philosophy of Aquinas, see Albeit Stock!, Geschichte dei Philosophic 
dcs Mittclalter s, n , Hamean, De la Philosophic Scolastiqve , tome 
u , and Uebeiweg’s History of Philosophy, vol l (T M. L) 

AQUITANIA This was, m the time of Julius Caesar, 
the name given to that pait of Gallia which lay between 
the Garumna and the Pyrenees, and was inhabited by a 
race distinct from the Celtss According to Bial and Bello- 
guet, Aquitani is probably a form of Auscetani, a Hispanic 
lengthening of Ausces (Ausks, Wasks, Basques), and 
Aquitama would thus be radically identical with Gascony 
(Wasconia), a word of much later introduction into geo- 
graphical nomenclature Though the greater pioportion 
of the Aquitaman tribes made submission to Csesar, it was 
not till 28 b c that the region was fanly biought undei the 
Roman yoke by M Valeuus Messala In keeping with 
the imperial policy of denationalisation, the term Aquitama 
was extended, m the division of Gallia under Augustus, 
to the whole stietch of countiy south and east of the con- 
tinuous couise of the Loire and the AUier, and thus ceased 
to be of ethnographical import In the 3d century after 
Christ this extended Aquitama was divided into three 
paits Aquitama Puma consisted of the eastern poition 
of the district between the Loire and the Garonne , Aqui- 
tama Secunda, of the western part of the same distuct, 
and Aquitama Tertia or No vempopu lama, of the region 
between the Pyrenees and the Garonne, or the oiigmal 
Aqmtama Like the rest of Gaul, Aquitama absoibed 
a large measure of Roman civilisation which continued to 
distinguish the district down to a late period. In the 5th 
century the Visigoths established themselves m Aqmtama 
Secunda, and m some cantons of ISTarbonensis Pnma and 
Novempopulania As their power also included Spam, it 
was usual to speak of then Gallic possessions as Spam 
likewise. The Merovingian kings extended their authonty 
nominally to the Pyrenees , but as G uizot has remarked 
(Fssais, No n ) “ the conquest of Aquitama by Clovis left 
it almost as alien to the people and lung of the Franks as 
it had formerly been * For a time indeed, about 630, the 
Aquitamans rallied round Haribert (Charibert), the brother 
of Dagobert, in hope of national independence, even under 
a Frankish ruler , but the usual story that their ducal 
family was descended from him rests on a forgery ( <b Hemi 
Martin, Hist de France , voL n p 137) About the end 
of the 7th century, an adventurer named Eudes or Eudon 
had made himself master of the region. Attacked by the 
Saracens, he inflicted on them a crushing defeat but, on 


- LY A\i A 

then leappcarame, was obliged to rail in the aid of Chailes 
Maitel, v ho, as the puce of his assistance, claimed the 
homage of his ally He v as succeeded by his son Hunald, 
who, aftei cairymg on a war against the aggressions of 
Pepm the Shoit, letued to a convent, and left the conflict 
and the kingdom to Guaifei (Waifer) For nine years he 
strenuously maintained the hopeless strife, till his assas- 
sination in 768 With him pcushed for a tune the national 
independence, but not the national individuality, of the 
Aquitamans The kingdom of Aquitama was bestowed 
by Chailemagne on the infant Louis in 781, and from him 
it was tiansmitted to his son Pepm, on whose death the 
Aquitamans loyally chose Pepm the younger, hut were 
opposed by Louis, who gave the ciown to Cliailes the Bald 
Hence ensued a long penod of confusion and conflict, 
which lesnltecl m the comparative success of Chailes, who 
gianted the Aquitamans a nominal separation fiom Neus- 
tna, and gave them his son Charles, eight yeais old, to be 
their nominal king (855) — nominal, not only because he was 
a child, hut because his kingdom was m a state of anarchy 
thiough domestic faction and foreign invasion. On Ins 
death (866), Loins the Stammerer succeeded to the titular 
sovereignty About 886 Guilhem (William) the Pious, 
count of Auvergne, the founder of the abbey of Cluny, 
obtained the title of Duke of Aquitama, and transmitted 
it (918) to Guilhem II He was followed m succession by 
Raimond Pons, count of Toulouse (d 950), Guilhem Tete 
d’Etoupes, count of Poitieis (d 903), Guilhem Fier-a-Bi as, 
whose sister was marned by Hugh Capet (970), and 
Guilhem the Gieat (977-1030), who had hard work to 
maintain his ground, but at last changed his title into an 
eftective lordship His duchy almost l cached the limits of 
the I and II Aqmtama of the Romans, but did not extend 
south of the Gaionne, that distuct having been ever since 
the 6th century m the possession of the Gascons Guilhem 
refused the empne offeied him by the Italians, and died 
at Maillezais. Meanwhile civilisation and lefinement weie 
giadually increasing The names of Guilhem VI (d. 1038), 
Guilhem VII , who joined Gascony and Bordeaux to Ins 
duchy, and mained his daughter to Hemy the Black, and 
Guilhem VIII bring us down to Guilhem IX , who suc- 
ceeded m 1086, and made himself famous as crusader and 
troubadour Guilhem X. (d. 1137) mamcd his daughter 
to Louis VII. of Fiance, and Aqmtama went as her dowry 
On her divorce fiom Louis and mauiage with Henry II of 
England (1152), her possession passed to her new husband, 
and fiom that time continued to follow the fortunes of the 
English territories m France The name Gnienne, the 
modern corruption of Aquitama, seems to have come into 
use about the 10th century. An interesting literary relic 
of the stiuggle between the Flanks and the Gallo-Roman 
inhabitants of Aquitama exists under tlie title of Walther 
d’ Aquitaine (see FaunePs Pohie Proven$ale), but the his- 
toncal value of this work has been questioned 

ARABESQUE, a term to which a meaning is now com- 
monly given that is historically incorrect. We apply it to 
the grotesque decoiation derived from Roman remains of 
the early time of the empire, not to any style denved from 
Arabian or Moorish woik ; the term is therefoi e a mis- 
nomer Arabesque and Moresque are really distinct, the 
latter is from the Arabian style of ornament, developed 
by the Byzantine Gieeks for their new masters, after the 
conquests of the folloivers of Mahomet , and the former is 
a term pretty well restricted to varieties of cinquecento 
decoration, which have nothing m common with any 
Arabian examples m their details, but are a development 
derived from Greek and Roman grotesque designs, such as 
we find them m the remains of ancient palaces at Rome, 
and m ancient houses at Pompeii These were reproduced 
by Raphael and his pupils m the decoration of some of 
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the corridors of the Loggie of the Vatican at Rome . 
giotesque is thus a better name for these decorations 
than Arabesque 

This technical Arabesque, therefore, is much moie 
ancient than any Arabian or Moonsh decoiation, and has 
really nothing in common with it except the meie symme- 
trical principles of its arrangement Pliny and Vitruvius 
give us no name for the extravagant decoiative wall-painting 
in vogue m their time, to which the eaily Italian reviveis 
of it seem to have given the designation of grotesque, be- 
cause it was first discovered m the aiched or underground 
chambers (grotte) of Roman rums — as m the golden house 
of Hero, or the baths of Titus What really took place 
m the Itakan revival was m some measure a supplant- 
ing of the Arabesque for the classical giotesque, still 
retaining the oiigmal Arabian designation, while the gen- 
uine Arabian art, the Saracenic, -was distinguished as 
Moresque or Moonsh So it is now the original Aiabesque 
that is called by its specific names of Saracenic, Moonsh, 
and Alhambiesque, while the term Aiabesque is applied 
exclusively to the style developed fiom the debased classical 
grotesque of the Roman empue 

There is still much of the genuine Saracenic element m 
Renaissance Arabesques, especially m that selected for 
book-bordeis and for silver-work, the details of which 
consist laigely of the conventional Saracenic foliations 
But the Arabesque developed m the Italian cmquecento 
work repudiated all the original Arabian elements and 
devices, and limited itself to the manipulating of the classi- 
cal elements, of which the most prominent feature is ever 
the floriated or foliated scioll , and it is m this cmquecento 
decoration, whether m sculpture or m painting, that 
Arabesgue has been perfected 

We will first bnefly describe che Saracenic, as the elder 
sister of the two styles, winch was ingeniously developed 
by the Byzantine Greek artists for their Aiabian masters 
in the early times of Mahometan conquest Every natural 
object>was proscribed; the artists were, therefoie, reduced 
to making symmetrical designs from forms which should 
have no positive meaning , yet the Byzantine Greeks, who 
were Christians, managed to work even their own ecclesi- 
astical symbols, m a disguised manner, into their tracery 
and diapers , as the lily, for instance The cross was not 
so introduced; this, of couise, was inadmissible, but 
neither was the crescent ever introduced into any of this 
eaily work m Damascus or Cairo. The crescent was itself 
not a Mahometan device till after the conquest of Constan- 
tinople m 1453 ad The crescent, as the new moon, was 
the symbol of Byzantium , and it was only after that capi- 
tal of the Eastern empire fell into the hands of the Turks 
that this symbol was adopted by them The crescent and 
the cross became antagonist standards, therefore, first m 
the 15th century And the crescent is not an element of 
original Moonsh decoration 

The Alhambra diapers and original Majolica (Majorca) 
ware afford admirable specimens of genuine Saracenic or 
Moorish decoration A conventional flormge is common m 
Lhese diapers , tracery also is a great featuie m this work, 
m geometrical combinations, whether rectilinear or curvili- 
near ; and the designs are rich m colour * idolatry was m 
tho reproduction of natural forms, not m the fanciful com- 
bination of natural colours. These curves and angles, 
therefore, or interfacings, chiefly m stucco, constitute the 
prominent elements of an Arabian ornamental design, 
combining also Arabic inscriptions ; composed of a mass 
of foliation or floral forms conventionally disg uis ed, as 
the exclusion of all natural images was the fundamental 
principle of the style in its purity The Alhambra dis- 
plays almost endless specimens of this peculiar work, ail 
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m relief, highly coloured, and profusely enriched with gold. 
The mosque of Touloun, m Cairo, 876 ad., the known 
woik of a Greek, affords the completest example of this 
ait m its eaily time , and Sicily contains many remains of 
this same exquisite Saracenic decoration. 

Sn«h is the genuine Arabesque of the Arabs, but a very 
different style of design is now implied by the term — the 
Aiabesque of tlie cmquecento, a pui ely classical ornamenta- 
tion This owes its ongin to the excavation and recovery 
of ancient monuments, and was developed chiefly by tbe 
sculptors of tbe north, and the painters of Central Italy ; 
by the Lombaidi of Venice, by Agostmo Busti of Milan, 
by Bramanti of Uibmo, by Raphael, by Giulio Romano, 
and others of nearly equal ment 

Veiy beautiful examples m sculpture of this cmquecento 
Arabesque aie found m the churches of Venice, Verona, 
and Brescia , while m painting, the most complete speci- 
mens aie those of the Vatican Loggie, and the Villa 
Madama at Rome and the ducal palaces at Mantua The 
Vatican Aiabesques, chiefly executed for Raphael by Giulio 
Romano, Gian Francesco Penui, and Giovanni da Udine, 
though beautiful as works of painting, are often very 
extravagant in their composition, ludicrous, and sometimes 
oesthetically offensive ; as are also many of the decorations 
of Pompeii The mam features of these designs are 
balanced scrolls in panels , or standards vanously composed, 
but symmetrically scrolled on either side, and on the 
tendrils of these scrolls are suspended or placed birds and 
animals, human figures and chimeras, of any or all kinds, 
or indeed any objects that may take the fancy of the aitist. 
But he is limited by the laws of aesthetics , his designs 
must be symmetrical or they will want harmony, and they 
must not offend against mechanical possibility or the 
principle of gravitation, or they will be ridiculous nothing 
that outrages aesthetic sensibility can ever be beautiful. 
The most perfect specimens of cmquecento Arabesque are 
certainly found in sculptuie As specimens of exquisite 
work may be mentioned the Martmengo tomb, m the 
church of the Padn Riformati at Brescia, and the fagade of 
the church of Santa Mana dei Miracoli there, by tbe 
Lombardi , and many of the caivmgs of the Chflteau de 
Gaillon, Fiance — all of which fail ly illustrate the beauties 
and capabilities of the style 

This kind of decoration need not, however, be limited to 
architectural panels and pilasters , it is applicable for large 
surface decoration, and for manufactures, whether m wood 
or metal, or textile It affords as much room also for the 
display of colour as of form : some of the surface decora- 
tions of Giertner, m Munich, are splendid examples of 
delicacy of colour, showing how much may be effected by 
harmonious combinations in scroll- woik of the most delicate 
gradations and tints Good specimens of Arabesque, m 
manufactures, m casts, and m copies m colour, may now 
be seen m the South Kensington Museum For fuller 
details of style, see Wornum, Analysis of Ornament , &c , 
4to edition, 1874, illustrated (n n. w ) 

ARABGIR, or Aeabkir, a town of Turkey m Asia, m 
the vilayet of Sivas, situated m a deep ravine near a small 
tributary of the Euphrates, 150 miles S.S.W. of Trebizond 
The inhabitants are enteipnsmg and prosperous, many of 
them leaving their native city to push their fortunes else- 
where, while of those that remain the greater part are 
employed m the manufacture of silk and cotton goods, or 
m the production of fruit The present town was built at 
a comparatively recent date, but about 2 miles to tbe north- 
east is the old town, now called Eski Shehr, containing the 
rums of a castle and of other buildings. Arabgir con- 
tains about 6000 houses. About three-fourths of the 
population are Turks, and the remainder Armenians. 
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O UR information in regaid to the physical character of 
Arabia must be chiefly derived fiom the accounts 
given by European travellers, amongst whom Niebuhr, 
Buickhardt, Wallin, Welsfced, and Palgrave have been on 
this occasion chiefly consulted , and to their works the 
leader must necessanly be referred for a variety of details 
impossible to compiess into a summary like the present, 
Arabia is a peninsula sti etching from north-west to 
south-east, between 30° and 12° 45' N lat., and between 
32° 30' and 60° E long. Its form is that of an megulai 
parallelogiam, almost a triangle indeed, bounded on the 
W , S., and E. by the Red Sea, the Indian Ocean, and the 
Peisian Gulf respectively ; on the N , where runs its 
narrowest limit, it joins on to the mainland of Syria Its 
coirect boundaiy m this direction would be assigned by a 
line drawn transversely west and east, from Suez to the 
head of the Persian Gulf But some wnteis, Buickhaidfc 
included, add to this extent all the Syrian, desert behind 
Palestine, and the valleys of the Jordan and Oiontesup 
to the village of Anah, on the Euphrates, 34° N lat. , and 
then down again by the light bank of that liver to where, 
joined by the Tigris, it takes the name of Shatt-el-Arab, and 



Arabia the further present of Mesopotamia , and Abul- 
Feda, an Aleppine of the 13th centrny, would even bring 
its denomination so far north as to include Aleppo We 
will, however, accept the first-mentioned as the most correct 
line of demarcation According to this, the extreme length 
of the Arabian peninsula, from the head of the gulf of 
Akabah to the straits of Bab-el-Mandeb would he about 
1300 miles , its greatest breadth, m 23° N lat, from the 
Red Sea coast, west, to Ras-el-Hadd, east, 1500 miles , and 
its apex, where it joins on to the continent of Asia, rather 
under 900 miles, 

The western coast is washed by the Red Sea. It exhibits 
a range of low mountains, seldom exceeding 2000 feet m 
height, abrupt m outline, and generally barren, between 
them and the sea is a narrow and sandy strip fringed along 
the margin with coral reefs Its aspect from the sea is 
almost everywhere desolate in the extreme. Nor does the 
entire coast-line present a single harbour, properly speak- 
ing, where anything larger than an ordinary schooner could 
find entry; only roadsteads, the approaches to which are 
often rendered difficult by shoals and reefs, The Arab 
side of the Red Sea, especially in the southern half, is 


thickly studded with small islands, some of which— 
Kotembel and Pebel Tar in particulai — are of volcanic 
origin A few fishermen inhabit some of them ; but none 
—the island of Peum, neai the entiance of the Bab-el- 
Mandeb straits, lately occupied by a British garrison, alone 
excepted — are of any importance 
The south-eastern coast, extending fiom Bab-el-Mandeb South- 
up to Ras-el-Hadd, is not less dieaiy than that of Hejaz easteni 
m appeaiance, and, like it, presents a low and banen coast 
mountain lange, diversified only by jagged rocks amid 
tiacts of sand , but it possesses several good haibouis— that 
of Aden in particular, now a British coaling station, about 
100 miles east of Bab-el-Mandeb , that of Dafar, fuither 
up , and that of Keshum ; though the two last, owing to the 
want of tiaffic with the interior, now seive as mere poits of 
refuge Along this shore lie several islands, the hugest being 
that of Mozeyiah, neai Ras-el-Hadd, but they aie only the 
haunts of a few half savage fishermen, or are wholly deseit. 

The third coast, leaching from Ras-el-Hadd to the top Pei sum 
of the Peisian Gulf, is of a moie cheerful character. Its coa ^ 
easterly half, fiom Ras-el-Hadd to Cape Musandam, is m 
general fertile, well-cultivated, and backed up by the lofty 
foiest-spnnkled chain of Jebel Akhdar, or the “ Green 
Mountain,” Here is situated the excellent harbour of 
Mascat, one capable of admitting the largest vessels to an 
almost land-locked shelter , besides other smaller but secure 
ports, Passing Cape Musandam to the west and north, the 
coast, though low and sandy in some places, is in otheis 
palm-fringed and cultivated , and the neighbourhood of the 
shallow harbour of Kateef, opposite Bahreyn, is especially 
: fertile. Near the head of the gulf is the harbour, a very 
I good one, of Koweyt, called also Grane, It furnishes 
the best ships and sailors of these seas. Many islands 
stud the Gulf Ormuz, famous m Persian and, later, m 
! Portuguese histoiy. Near the narrow entrance, by Cape 
| Musandam, not far off, extends Iishm, a large and fertile 
j island , higher up lie side by side the sister islands of 
Bahreyn, Menaneh, and Moharnk, wheie commence, and 
continue eastward all along the neighbouring coast of 
Katar, the most productive peail fisheries in the world. 

But countless shoals and reefs render the navigation of 
the Persian Gulf scarcely less dangerous than that of the 
Reel Sea , storms, too, often arise suddenly on its waters, 
and shipwrecks aie of frequent occunence 
Arabia, taking it as a whole, cannot be called a fei tile General 
country. Its general features are those of an elevated featiues. 
table-land, backed up by low mountains to the west, and 
gradually rising m the direction of the east and south, 
wheie we find it bordered by a second and loftier mountain 
range, The mountains, if we except Jebel Akhdar in 
Oman, are almost wholly barren on their sea side ; but are 
occasionally fertile enough on their inner ranges, especially 
in Yemen and the southerly districts Their outlines are 
nigged and precipitous to a degree that, joined with the 
refraction of an over-heated atmosphere, gives them from a 
distance an appearance of being of a much greater height 
than they really are, Behind them lies an uninterrupted 
ring of sterile desert, broadest on the south and east, where 
it expands into a huge waste of burning sand ; narrower 
towards the west and north, were it is more rocky in its 
character. Within this belt rises a series of table-lands, 
undulating in long slopes, and intersected with deep valleys ; 
the former rich in pasturage, the latter in field and garden 
produce. This central plateau constitutes about one-third 
of the total superficies of the peninsula ; the desert ring 
another third, the coast ranges make up the rest. 
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Divisions In describing Aialia the ancients, whose knowledge 

of Arabia on the subject was slight, weie accustomed to lay down 
an imaginary tripaitite division, founded on the natuial 
qualities of those distncts with which they were moie 01 
less acquainted; and accordingly portioned off Arabia mto 
Petraea, Deserta, and Felix, or the Stony, the Desert, and 
the Happy, without, however, assigning any very distinct 
boundaries to these regions. Moie modern geographers, 
Eastern and Euiopean, have, with better but still inade- 
quate information, eithei multiplied or confounded the mam 
divisions of the peninsula. Much indeed of its surface is 
even now unknown to us, except by the uncertain hearsay 
of Arab narrators However, the ground-plan laid down by 
Niebuhr, the most accurate and painstaking of travellers, 
is substantially correct, and has been so often confirmed, 
never invalidated, by later discoveries, that we may safely 
follow its indications. 

Sinaitu Beginning from the north-west, the first distnct we meet 

Pemnsik with is that of the Sinaitic peninsula, a small triangle 
having its apex on the Bed Sea, its base on Palestine, and 
its sides formed by the Gulf of Suez on the west, and that of 
Akabah on the east It is a meie collection of naked rocks 
and craggy precipices, mteisected by long narrow defiles 
and sandy valleys, m which tamarisk bushes, dwarf acacias, 
thorny shrubs, and some kinds of euphorbia, are almost the 
only vegetation, in a few favoured spots a clustei of wild 
date-palms may occasionally be met with, and the scanty 
soil after the spring rams becomes sprinkled over with 
thin blades of grass that the summer suns soon withei 
Running water, except a few rivulets, the result of the 
spring or autumn rams, none of which outlast the summer, 
there is none, but m its stead the traveller meets with 
a stagnant and brackish pool here and theie under the 
shelter of some overhanging rock, or a not less brackish 
well In the centre of this dreary district uses the famous 
mountain gioup, one particular summit of which, though not 
the highest, is conjectured to have been the Biblical Sinai 
At its foot lies Wadi Feyran, a valley several miles in 
extent, and the only tolerably fertile piece of ground m 
the whole region The climate, allowing for the increase 
of heat consequent on a southerly latitude, resembles m 
the mam that of Syria, — rainy m the winter and early 
spring, with passing storms in autumn, at other times it 
is uniformly dry and clear. The summer temperature 
reaches m the valleys, and particularly m the great deso- 
late gully called the “ Ghowr,” which is a continuation 
of the Dead Sea hollow, a height of 118°Fahr in the 
shade; during the night it often falls to 70°, or even lower 
Winter is cold, but ice and snow seldom occur except upon 
the heights, where the Sinai group in particular becomes 
snow-capped every year for a period varying from a few 
days to over two months The atmosphere is healthy, 
except m autumn and m early spring 
Geology Between the gulfs of Akabah and Suez the geological 
formations are almost exclusively plutomc or volcanic, — 
the latter occupying in general a lower range than the 
former , metamorphiq belts, chiefly of gneiss and slate, aie 
also to be met with Basalt and greenstone are the most 
usual volcanic forms, and the subterraneous action that 
once produced them does not yet seem to be wholly 
exhausted, for hot springs are of frequent occurrence 
throughout the region, and eaithquakes, accompanied by 
loud underground noises, aie by no means uncommon 
The hot wells near Suez, called “ Eyoon Moosa,” or the 
“ Fountains of Moses,” are well known, as also are those 
entitled “ Hammam Pharaoon,” or the “ Bath of Pharaoh,” 
the waters of which resemble m their constituents those of 
the Dead Sea These volcanic phenomena cease, however, 
m the zone to the east of Akabah, where rises the great and 
barren mountain range of Sbera (the “ Seir' 5 of the Bible), a 
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sjstem wholly juuwc in its composition, though its strata 
he at vanous and often at abiupt angles 

The plants and animals tenanting this distnct are, with 
shght modifications, common to the next, where, however, 
they m general obtain a fuller development, and under 
which they may accordingly be more appropriately 
described 

The second geographical district is that of the Hejaz, Physical 
lying between 28° and 21° N. lat along the eastern shore d ! s l£ 1Itl0I! 
of the Red Sea, and extending inland for a distance g 6J 
varying from sixty to a hundred and fifty miles It con- 
sists of a continuation of the Sherd, mountain lange, with 
a narrow sandy slip of level ground towaids the sea, and 
a hilly plateau on the inland side, broken by bare and 
fantastic rocks Its suiface is, with few exceptions, 
barren , stony to the noith, sandy to the east and south , 
what little irrigation it possesses is wholly from wells, 
deep sunk and brackish, the spring lams supply a few 
streams that soon dry up m sununei Along its length 
he the great Syrian and Egyptian pilgiim-iOutes, mere 
camel tiacks, of which the direction is detei mined by the 
scanty wells and a few villages In the neighbouihood of 
Medmah alone, 25° N lat , and at the station of Ivholeys, 
a few days’ journey noith of Mecca, is any consideiable 
cultivation to be found, the result of spimgs , elsewhere 
all is drought and sterility 

The southernmost extremity of this region, marked off The 
as the “ Haram ” or Sacred Temtoiy, but in its physical 
characteiistics identical with the rest, contains the town of 01 ecca< 
Mecca South-east of this tract rises the upland district 
called “ Jebel ICora,” or “ Mountain of Villages,” feitile 
and copiously watered , celebrated too for the excellence 
of its fruits and the salubnty of its climate, wheieas the 
Hejaz, particularly along its western oi seawaid slope, has 
the reputation of being unhealthy and feveush Due 
south of Mecca the mountains rise still higher, up to the 
precipitous fastnesses of Jebel Aseer, intersected by count- 
less nairow but fertile valleys 

With Hejaz we may also reckon, topologically speaking, Geological 
the oases of Jowf and Douma, situated to the north-east, character 
both formed by broad and abrupt depressions m the inland 
plateau, and surrounded by a wide-spread wilderness of 
rock and sand The geological formation of this legion is 
chiefly calcareous and Jurassic, though isolated traces of 
volcanic outbmsts are seen neai Medmah and Mecca, 
some also of the wells in the Hejaz — that of Zemzem, for 
example, at Mecca — are tepid ; and one distinct eruption of 
lava is stated to have occurred m the neighbouihood of 
Medmah as recently as the middle of the 13 th century. 

Of plants there is an endless variety, but insufficiently Vegetation, 
known, for Arab botany has yet to he investigated. 

“ Samh,” a small mesembryanthemum, from the gram ot 
which the Bedouins prepare a sort of pomdge that serves 
them m lieu of bread, “ Mesaa,” a thorny bush that bears 
a subacid beny not unlike a cunant in appearance and 
flavour, “ Nebek,” the Rhamnus lotus of botanists; many 
kinds of euphorbia, absinthium, and the hitter colocynth, 
used by the Arabs for medicine, grow wild everywhere. 

The tamansk or “ Talh,” the southern larch oi “ Ithel,” 
the chestnut, the sycamoie, and several other tiees, the 
wood of which is, however, too porous and brittle for use 
as timber, are natives of Hejaz , so also is the wild dwaif 
date-palm, the almond, the pomegranate, and the “ gum- 
arabic” tree, a graceful and delicate acacia Fine grass, 
mteinungled with vanous aromatic herbs, springs up m 
patches between the stones and among the sand ; but the 
want of sufficient rainfall and the dryness of the atmo- 
sphere prevent any really profitable vegetation, except in 
the few oases already mentioned Taking it as a whole, 
the Hejaz is, with the exception of the actual and recog- 
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nised desert alone, the most hopelessly steiile district in 
the whole Arabian peninsula 

Yemen. Following the Red Sea coast down to its southernmost 
extremity at Aden, we have m view the thud gieat 
geographical section, that of Yemen It includes two 
regions, sea-shore and inland, the former of which is 
commonly called the “ Tehamah ” This is a wide step of 
coast left by the mountain chain, which, continuing on from 
the Hejaz, runs down as fai as Aden, but heieabouts recedes 
somewhat to the east, thus forming an arc, m the curve 
of which lies the Tehamah The mountainous distuct 
extends far inland, and gives out several minor branches, 
some of which reach about three hundred miles to the east 

Tehamah, Tehamah is, as might be expected from its topical and 
geographical conditions, a very hot region ; it is one also 
of but modeiate fertility, though the soil, an agglomeration 
principally of coral debus, is less absolutely barren than 
that of the Hejaz The rams here are periodical, their fall 
coinciding with the epoch of the Indian monsoon , they 
give rise to numeious tonents, that traverse the plains, and 
pome of which hardly dry up throughout the year The 
coast-lme is indented by several small harbours and road- 
steads , intricate coial leefs render the approach eveiywhere 
difficult, often dangerous 

Yemen, under which name the whole south-western 
quarter of the peninsula is popularly included, possesses 
liuny advantages, both of climate and soil, denied to the 
gi eater portion of Aiabia It is a highland country, 
foimed by a labyrinth of precipitous lulls and fertile 
valleys The air is pure and even cool , the seasons aie as 
regular as those of eastern India, and succeed each othei 
m much the same order No accurate survey has yet 
been made to deteimme the elevation of its mountains, 
some of which have been xoughly, but perhaps incorrectly, 
estimated at five thousand feet m height, their general 
direction is fiom noith-west to south-east The largest 
plains, or rather plateaus, inclosed by them are that of 
Nejran on the uoith, that of Sanad to the south, and that 
of Mareb to the east, on the frontier of the great desert 
The oasis of the southern Jowf, a basm-like depression 
occunmg m the sandy waste that reaches inland from the 
high giounds of Yemen up to Oman, on the other side of 
Aiabia, may also be leckoned as belonging to Yemen. 

Geology. Though the mountains are well supplied with water, no 
considerable rivers or streams find their way from them to 
the Red Sea, tropical evaporation combining with the light 
and porous quality of the soil to dry up the torrent beds , 
nor do any natuial lakes exist, though aitrficial pools and 
tanks, m which water is preserved all the year round, have 
been constructed in plenty Indications of volcanic action, 
long since extinct, abound throughout Yemen, where basalt 
formations compose a considerable and the most fertile 
portion of the coffee-bearing distuct; in other places 
Jurassic rock predominates, while granite occurs m patches 
here and there Spar, agate, onyx, and carnelian are 
exported from Yemen, silver and gold are reported to 
have been found on its hills, but on doubtful authority. 

Vegetati in. It is m this region that Arabian vegetation obtains its 
most varied, as also its most valuable development. 
North of Medmah the parched and niggard soil, chiefly 
composed of marl, flint, and sand, with a supply of ram 
alike scanty and uncertain, produces little more than 
varieties of acacia, euphorbias, and thorny shrubs, — a 
valueless crop. But in the neighbourhood of Medmah 

He date* commences the great date-palm belt that crosses the 

palm. peninsula, and extends southward as far as lat. 23° in 
full vigour. A hundred and more varieties of this tree 
are said to grow m the immediate vicinity of Medmah 
alone : the quality of the fruit vanes for each kind, as also 
do its size, colour, and flavour. The poorest of all, the 
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“sihanee” date, a yellow, stringy fmit, i> much eaten by 
the Bedouins , the “ biraee ” is red and succulent , the 
“jebelee” an upland date, is a staple ai tide of export. 

Nejd is, however, the favoured land of date-palms every 
valley that intersects its vast plateaus waves with them , 
and the fruit, which often attains a length of two inches, 
with a pioportionate thickness, far surpasses the best 
products of Hejaz m lnsciousness as m size Eaten Iresh 
01 stewed with butter, they form the staff of Arab food; 
and the pulp, after the kernels have been extracted, close- 
pressed and half dned, is exported under the name of 
ajwek to almost eveiy pait of the East In general a 
latitude varying from 27° to 22° N , and a sufficient distance 
fiom the sea to preclude its atmospkenc influences, seem 
to be the most favourable circumstances for bringing tins 
fruit to perfection , and hence it comes that the produce of 
the Jowf and of Haieek — which, though inland, lie too 
far, the one to the noith, the other to the south, — of 
the Hejaz on the Red Sea, and of Rateef on the Persian 
Gulf coast, is decidedly inferior to that of the inland 
districts of Kasecm and Nejd Yet an exception must be 
made m favoui of the “ kholas” date, as it is called, that 
glows in Hasa, an amber-coloured date of exquisite flavour, 
the king of dates the tiee itself that bears it is readily 
distinguished from every other species by the delicacy of 
its stem and foliage But m the greater number of 
instances, whatever the variation m the fiuit, the palm 
trees themselves are to an unpractised eye undistmguish- 
able the one from the othei 

Besides the date tree, the “ doom,” a fan-leaved palm othei ft ait- 
bearing a large fibrous and sweetish fruit, is not of trees, 
uncommon growth m the central and southern districts , 
while the cocoa-nut and betel are planted, though not to 
such an extent as to reckon among the articles of ordinary 
cultivation, along the southern and eastern coast. So are 
also the banana, the papay, and the Indian fig , but all 
these are of recent importation from the opposite coast of 
India. Vines are cultivated throughout Arabia, and have Vines, 
been so from time immemorial, and though since the 
well-known prohibition of the Koran the grapes are no 
longer pressed for wine, they are m great lequest as an 
article of consumption, both fresh and dried The best 
fiuit is that of Yemen ; Oman, where the heat is such that 
the vintage is gathered in April, comes next, both for the 
quantity and the quality of its produce In peaches, other 
apneots, pomegranates, and oranges, the district of Taif, vegetable 
near Mecca, excels all others Senna, an article much poducta. 
used by the Arabs m their lough medicine, grows m the 
southern Hejaz and the Tehamah , so also does the balsam 
tree, the best of which is indigenous to the district of 
Safi a, near Mecca, its gum is sold even within Aiabia 
itself at a high price The mcense tree, said to be a 
native of Hadramaut, m the extreme south, has, strange 
to say, nevei yet been exactly identified, though its gum 
is a constant article of export , and the henna tree (Law- 
soma merms), used in dyeing, grows abundantly on the 
western coast The cotton shrub springs up, seemingly 
wild, in the gullies of Nejd; but owing to the dryness of 
the soil and climate, does not repay extensive cultivation. 

Indigo is grown m many places, chiefly in the low districts 
bordering on the Persian Gulf 

But although the Arabs themselves consider the date- Coffee, 
palm the special pride and ornament of them country, a 
more general verdict would probably be given outside of 
Arabia itself in favour of the coffee plant. This shrub is 
by some supposed to be indigenous to Abyssmia , it has, 
however, for several centuries attained its most extensive 
distribution and its highest standard of produce m Yemen, 
where it is cultivated throughout about half of the upland 
district, the best quality of berrj being that which ripens 



238 A E A 

on the western slopes of tlie mountains m the neighbour- 
hood of Sanad 

The plant itself is too well known to requne descrip- 
tion , it is enough lieie to lemaik that its principal flower- 
ing season m Yemen is in March The first crop of the 
hemes upens in May , a second and a thud crop succeed 
m the course of the year The diffused atmospheric heat 
of an equatorial legion is requisite for the growth of the 
coffee plant , yet it needs also a large supply of moisture, 
and even of shade, to protect it fiom the too direct action 
of the sun In order to obtain these conditions, large trees 
are often planted here and there among the shrubs, which 
are ananged on rock tenaces, one above another, amphi- 
theatie-wise, along the slopes, and aie densely crowded 
together The processes of gatheung and drying the 
bernes, of sepaiatmg the husks, and of picking tlie kernels, 
are all peifonned by manual laboui of the simplest kind 
How the drmk is prepared has been often and minutely 
demnbed by tiavellers , the method employed is tedious, 
but the lesult infinitely surpasses that obtamed m any 
other country 01 by any othei method. A slightly acid 
and veiy lefieslimg beverage is also made fiom an infusion 
of the “ kishr ” or outer husk Its use is almost confined 
to the Yemen , it is esteemed a febrifuge 

Kiacslmib A small shiub, called “ Mat,” is common throughout 
the coffee plantations , it lesembles veibena m scent and 
giowth, its leaves are chewed by the natives, much as 
those of tobacco are by some Europeans ; the effect is that 
of a gentle stimulant and anti-naicotic This plant is only 
found in the south-western regions, and its use is limited 
to them 

Hadn Next to Yemen, and lying along the coast of the Indian 

mint. Ocean, from Aden to Gape Ras-el-Hadd, a distance of 1200 
miles, are situated the piovmces of Hadiamaut and 
Mahiah, the former mentioned in Genesis under the name 
of Hazaimaveth, and more celebrated m ancient Aiab 
chronicles, and in the notices of Strabo and Ptolemy, 
than it has been in later tunes This coast has been visited 
and even paitially exploied by Captain Wellsted and other 
navigators. It piesents everywheie much the same dieary 
appearance as that of the Hejaz and Tehamah, — a nanow 
fringe of sand 01 of equally stenle shore, beyond this 
rises a mountain lange, vaiying, so far as any toleiably 
accuiate calculations have been made, from 1000 to 3000 
feet m height , its formation appears to be m many places 
volcanic , behind this comes a second and loftier mountain 
belt, Jurassic in its general charactei, resembling the high- 
lands of Yemen, while far beyond stretches away the 
great sandy deseit, varied, however, wheie it appioaches 
the mountain-foot, by oases of considerable fertility, among 
which that of "Wadi Doan is said to be the most extensive 
(Several barien islands and leefs fringe the waste. The 
mountains of Hadramaut form one system with those of 
Yemen, but, unlike the lattei, seem to be of an almost 
monotonous sterility Toirents descend from them, but 
no rivers , nor, though lakes are mentioned m the veiy 
apocryphal recoids of the Arabs, has any sign of their 
existence been vended. The climate is intensely hot, and 
is said to be unhealthy, at least to strangeis , the vegeta- 
tion is scanty No pait of the peninsula has been less 
explored than this, even by the Onentals themselves; and 
European travellers have supplied few reliable data for 
what regards the physical characteristics of the interior, 
any more than of its inhabitants and products. 

Prom Ras-el-Hadd to the extreme northern limits of j 
Arabia, at the head of the Persian Gulf, the provinces of 
Oman and Hasa complete the sea -coast. Oman is a 
mountainous district, its principal range, that of Jebel 
Akhdar, or the fi Gieen Mountain,” so called from the 
abundant vegetation that covers its sides, reaches an 
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ascertained height of 6000 feet, seveial other minor chains 
run parallel with it and with the coast, the plains beneath 
them are well wateied and feitile, though, like every other 
part of Arabia, destitute of running rivers or streams, the 
want of winch is heie atoned by copious wells and springs, 
running over into laige pools, and supplying an extensive 
system of irrigation The rocks are chiefly granite on 
their upper, limestone on their lower level, but heie, too, 
as on the Red Sea coast, indications of volcanic action, 
though at a compaiatively lemote period, are frequently 
to be observed , hot spnngs, too, such as those known by 
the title of Imam Alee, near Mascat, aie not uncommon. 

The only good harbour on this pait of the coast is that of 
Mascat, with which the immediately contiguous part of 
Matiah may be leckoned By the sea-shoie the climate is 
intensely hot, availing m this lespect that of Aden, and 
fai fiom wholesome , among the mountains inland the air 
is cool and puie 

Near Cape Musandain, at about 400 miles north-vest Coast of 
of Ras-el-Hadd, the mountains (which, avei aging m this the Persian 
promontoiy from 2000 to 3000 feet in height, come down 
in piecipices to the sea edge), are indented with nmneious 
deep cieeks and bays, seveial of which affoid good anchor - 
age and shelter, — only they are cut off by the steepness of 
the smioundmg cliffs fiom inland communication. West 
of Musandam, and following the sweep of the gieat bay of 
Shaijah and Katai, within the gulf itself, the coast be- 
comes low and sandy, and henceforth offeis no haibouis, 
but mere roadsteads, often dangeious of appioach by i cason 
of the numerous banks and shoals m the sea A few palm 
trees hue the shoie, which has a desolate appeaiance 
Further still to the noith-west, along the region of Hasa, 
and up to the head of the gulf, tlie coast continues low, 
but is enlivened by extensive gieen tiacts of palm-gioves 
and other semi-tropical vegetation The mountains, situated 
a good way inland, and not exceeding 3000 feet m their 
extieme height, are of juiassie formation. Copious spnngs, 
some of which aie hot and otheis tepid, break out m 
many places at then base, but aie again absoibed m the 
sand, oi aie dissipated by field lmgation bofoie leaching 
the sea The extreme northern angle of the gulf is com- 
paratively desert 

Owing to the lapid intei change of heat and cold occa- Phyacal 
sioned by the pecuhai situation of the gulf between the character of 
tornd levels of Arabia on the one side, and the high, not t]ie coa,t 
unfiequently snow-capped, mountains of Peisia on the 
othei, the climate of this coast is lemaikably megular in 
its seasons, and subject to sudden stoims of great violence, 
with heavy rams It is also decidedly unhealthy, and 
low fevers, sometimes of an intermittent, sometimes of a 
typhoid type, aie never absent from the villages 

Indeed the whole of the Arabian sea-shore, which we 
have now thus sununanly surveyed, pai takes more or less 
of the same unhealthy character, one often noticed by 
travellers, and experienced by some of them with fatal 
effect. We have seen, too, that in general outline it offers 
little variety, being mostly mountainous, especially m its 
southern part, with a narrow and rarely fertile shoie-funge; 
while the mountains themselves vary in height and extent, 
being at then loftiest and widest m Yemen and Oman, 
where them rich vegetation, joined to a pure air, and a 
climate tempered by the elevation, offers an agreeable 
contrast to the dissimilar qualities of the coast itself, 
nairower and more barren elsewhere. 

We have now to consider the central plateau, or Nejd, Central 
an important region, regarded by the Arabs themselves as ^ ra l ? la ’ or 
peculiarly their own— the stronghold of their vigorous NeJ ' 
nationality, and the birthplace of their most cherished 
traditions and institutions 

It is girded in on every side by a broad desert belt, 
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■winch the tiavellor must of necessity cross before he foim the two paiallel chains of Jebel Aja and Jebel Solina, 
reaches the inner region It is this very desert that, having both of which cioss two-thirds of the peninsula fiom 
been often witnessed on its outer rim, but never traversed NNE to S S.W The highest peak of either does not 
from one side to the other by Greek or Roman, or even, m seem to exceed 4000 feet above the sea-level Between 
the greater number of instances, by modem exploreis, has them and around then base extend broad and well-peopled 
given occasion to the belief that central Arabia was itself valleys The lingation is wholly artificial and fiom wells, 
little better than an expanse of uninhabitable waste, — an which heie yield an abundant supply The water is 
idea expressed by the A) aha Demta of the ancients, and brought up fiom an aveiage depth of 20 or 30 feet The 
often repeated by later writers climate of this legion, though heated by the neighboring 

This desert, on the north and north-east, where it extends desert, is iemarkably healthy, and the air extremely pure 
fiom Syria and the Hejaz inwards, is a region of hard Passing this mountain-belt, we find a second depression, The 
gravelly soil, from which circumstance it has derived the still following the same geneial direction, namely, from 
elastic title of “ Petisea ” It is diversified here and there N.N E to S S.W , wide and fertile, a land of palm-trees, 
by belts of sand, with occasional patches of stunted bush gardens, and wells, the soil is here and there streaked 
and thin grass, indicative of moisture at some depth with sand, but no mountains or even locks of co nsi derable 

below, the sand, too, affords looting for a featheiy size occur anywhere Towards the east the level of tins 

euphorbia, the “ghada” of the Arabs, a favouiite browse region gradually rises upwards to the Toweyk range, by 
of camels The general height of this tract, backed up as which it is ultimately shut m Westwaid it slopes down- 
it is by the Syrian plateau on the north, and the Shen't wards, and at last opens out on the Hejaz near Meclmah 
mountains on the west, appears to vary from 1000 to 2000 The general level is low, not exceeding 1000 feet above the 
feet above the sea Eastward it slowly slopes down to level of the sea, and the temperatuie hot, it is altogethei 

the level of the Persian Gulf A long seipentme depres- the most productive, but at the same time the least healthy 

sion, beginning m the Syrian temtoiy near Palmyra, region of central Arabia Water abounds throughout the 
traverses it m a south-easterly dnection, this is Wadi greater pait of its extent, at a level of only a few feet 
Seihan, oi the “ Valley of the Wolf,” leading to the deep below the ground, and occasionally collects on the surface 
oval hollow of Jowf, with its oasis of palms and gaidens in perennial pools, none of which aie, however, laige 
A more extensive but shallower depression to the west enough to deserve the name of lakes The most thickly 
forms the oasis of Teyma, known to Hebrew chroniclers peopled section of this valley is called Kaseem 
South of Jowf and Teyma the desert changes its stony Hoi til-cast of it rises the mountain chain of Toweyk, Mountain 
to a sandy character, and its surface is heaped up by running almost due south, and keepmg at a distance vary- eham of 
the winds into vast ridges, called the Nefood or “ passes,” mg from 100 to 200 miles from the Persian Gulf This Towe J ’*■ 
not to be crossed without some danger, for, besides the constitutes the backbone of the Arab peninsula, which 
almost absolute want of water, a few scanty and brackish rises up to it first by a lapid ascent from the coast, and 
wells of which, separated one from the other by intervals then by a succession of more gently giaduated plateaus 
of 60 or moie miles, alone exist, it is here that the and valleys fiom the east and west. Thus the wider half 
“simoom,” or poison wind, often blows — a phenomenon of the peninsula itself lies, not, as has been erroneously 
entirely distinct fiom the customary “ shelook,” or sirocco, stated, to the east, but to the west of the principal water - 
of the south, much as a humcane differs fiom an ordinary shed The Toweyk or “ complication” chain, so called 
gale, though the two have been occasionally confounded fiom the labyrinthine character of its numerous gullies and Physical 
in popular writings The snnoom is a peculiar condi- gorges, is a broad limestone table-land, and at no point character oi 
tion of the atmosphere, resembling in all essential points exceeds, so far as has been roughly estimated, the hunt of 
a cyclone. As in the cyclone, the central space, or the 5000 feet m height, it covers an extent of 100 and more 
simoom itself, is calm, but is occupied by a gas unfit miles in width; its upper ledges are clothed with, excellent 
for respiration , while lound this as a centre, slowly tiavel- pasturage; and its naiiow valleys sheltei m their shade 
ling on, there eddy violent gusts of heated air, like those rich gaidens and plantations, usually irrigated from wells, 
of a furnace, though it is not to them, but to the compara- but occasionally tiaversed for some short distance by 
tive vacuum which they surround, that the simoom owes running streams Except the date-palm, the “lthel” or 
its suffocating qualities It approaches slowly amid the larch, already described, the “ markh a large-leaved 
whirl of air currents that piecede it for some distance; its spreading tree, the wood of which is too buttle for con- 
violet colour announces it when actually near. During structive purposes, and some varieties of acacia, the plateau 
its presence the only chance of preserving Me till the produces no trees of considerable size, but of aromatic 
mephitic vapour has passed over, is found in coveiing the herbs and bright flowers, among which the red anemone 
face with a cloth and lying prone on the sand, thus to inhale or “ shekeek ” is conspicuous, this region is wonderfully 
what little atmospheric air still exists m the upper ground productive, — so much that Arab writers justly praise the 
stratum, and thus to maintain the breath till the period, sweet scent no less than the purity and coolness of its 
varying fiom two to ten minutes, of the poison column be breezes The simoom or poison wind of the low lands 
gone by; meanwhile the feeling in the chest is that of and deserts is here unknown; even the sirocco, when it 
suffocation, and that in the limbs as if molten iron weie occurs, is comparatively bearable. Ho signs of volcanic 
being poured over them Camels instinctively bury their action or hot springs are found within this region, and 
muzzles in the sand during the simoom; but horses are the mountain strata are ordinarily horizontal ; the sides 
said not to possess the same preservatory instinct, and of the plateaus are, however, very abrupt, often forming 
to pensh in consequence. The precise nature of the precipices of 200 to 300 feet in height, cut out m chalky 
phenomenon, and its origin, are subjects of conjecture, rock. These are due to water action from torrential rains 
but its general character, that of an eddy of heated atmo- that frequently fall m spring and autumn. _ _ I 

sphere around a central space occupied by a deleterious Immediately at the foot of the eastern slope, which is 
gas, the whole travelling at a slow rate, and generally from much steeper than the western, lies a slip of desert, separ- 
south or east to north and west, is not to be mistaken ating the highlands from the coast regions of Hassa and 
South of the Hefood begins a senes of granite hills, at Kateef. The northerly part of the Toweyk plateau con- 
first cropping up as mere isolated rocks through the sand, tains the great province of Sedeyr, the healthiest district 
then increasing in extent and height till they coalesce and in all Arabia : the western slope is occupied by the pro* 
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vince of Woshcm, running down to Kaseem South of 
Sedeyr is the province of “ Aied” 01 “ The Bioad , ” it in- 
cludes the highest and widest table-lands of Toweyk 
Thence the range trends away, taking the oidinary S S W. 
direction of the alternate elevations and depiessions that 
furrow the Arab peninsula , here, though keeping the same 
geographical character, it changes its name mto that ot 
“ Aied,” and, like a long limestone wall, stretches almost 
to Mecca Parallel to it, on the south, extends the long 
and barren valley of Dowasir, ending in the district of 
Kora, Shahrem, andSoley-yel , bioken ground, — the passes 
ef which lead to Nejran and Yemen The upland laby- 
tmth of Aflaj, south of Ared, foims the extreme elbow of 
this mountain formation Just below it, and constituting 
its south-eastern slope, comes Yemamah, a hot but feitile 
province, with numeious wells and copious irrigation 
Further yet to the south use the fantastic peaks of the 
Haieek mountains, granite ridges, not over 2000 feet m 
height, but making up to the eye for their want of elevation 
by their stiange abruptness they crop out like the- moun- 
tains of Shomer on the noith, fiom the first sands of the 
Cieat Desert, and form an island, as it weie, of irrigation 
and tillage, though both comparatively scant, and scaicely 
able to maintain themselves against the excessive heat 
amid the desolation around 

The great; Beyond Hareek, or f ‘ Burning,” as the name means, to 

southern the south, as also behind "Wadi Dowasn and its neighboui- 

dasert hood, lies the great Aiab desert or Dahna, “ The Bed ” as 
the Arabs call it, — a vast extent of sand, said to cover 
nearly 50,000 square miles, and only jotted here and there 
at far intervals by a few clustered bushes or dwarf palms, 
indicative of moisture below the surface, else wholly deso- 
late Its surface is ribbed into huge sand waves, the 
principal ones being from noith to south,— -that is, at right 
angles to the prevailing wind, which is here the east , but 
these mam waves are again ciossed, intersected, and jumbled 
with other less regular undulations, the woik of more 
variable breezes 

But neither here nor elsewhere m Arabia do those 
clouds or columns of moving sand, the terror of caiavans, 
appear, that have been fabled by tiavellers and poets 
Tiacks are indeed speedily covered and effaced, to the 
great annoyance and occasional danger of the wayfarei , 
but neither he nor his beast run the least nsk of being 
thus bulled alive Hunger, and, still more, thirst, aie 
sufficient guardians of a legion, to which, however, Aiab 
fancy has attributed the additional protection of evil 
spmts and monsters of death 

TheDalnw This greatei desert, the “ Roba el Kbahyek ” or “Empty 
Space” of geogiaphers — the “Dahna” or “Crimson” of 
modern Arabs, so called fiom the prevailing colour of its 
heated sands, — extends to Yemen and Hadramaut on the 
south-west, south, and south-east, and to Oman on the 
east It is separated, howevei, from the noithern half of 
the waste-nng that girdles Nejd by the continuation of 
Wadi Dowasir and Shahran, up to the mountains of Tayef, 
near Mecca , and this is the only line by which the plateau 
of Kejd can be reached from the coast without actually 
crossing the sandy or stony wilderness Lying as it does 
on or withm the tropics, the heat of this great desert is said 
to be fearful by day, and, owing to the general low level, 
to be scarcely mitigated at night But it is never traversed 
m its full width, not even by Bedouins , and httle or no 
credit can be attached to the relations of those who pre- 
tend to have explored it, and to have found wonders in its 
recesses. 

AMirf East of Hareek rises a succession of lofty ridges, covered 
by a deep layer of sand, through which black rock occa- 
sionally pierces. This region bears the T>a.npf> of Akhaf, 
and connects the watershed of Toweyk with the high 
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mountains behind Oman It is, like the Dahna, unre- 
claimed desert, but the iecesses of its valleys conceal a 
few wells and spungs, so that tiavelleis fiom Nejd some- 
times take this route, the most difficult but the shortest, 
when on their way to Oman Immediately north of the 
Akhaf commences the lessei Dahna, a desert resembling Little 
in eveiy way its homonym of the south, only nanower , IWnv 
its breadth in mauy places not exceeding 50 or 60 nules 
Tins long and dieary stup inns up the whole way along 
the easterly side of the Toweyk plateau, till it merges in 
the noithern oi stony waste land at the head of the 
Persian Gulf 

Throughout the highlands of Nejd the climate, though Climate of 
often hot by day, is cool and pleasant at night, the spnng Nejd 
and the autumn rams seldom fail m then seasons, and the 
soil, where not artificially nrigated, pioduces excellent 
pasture, — wheie migated, it lendeis veiy toleiable gaideu 
pioduce and field ciops Storms of thundei and lightning 
aie of rare occunence, and the tornadoes that from time 
to tune visit the Aiabian coasts are here unknown The 
prevailing, as also the most refreshing winds, are iiom tho 
east and north-east, the south and west winds aie heated 
and unwelcome Epidemic diseases are raie, and only one 
visitation, and that not a seveie one, of choloia is on recoid 
within Hejd Between Yemamah and Haieek runs the 
valley called Aftan, which appeals m some maps as the Voile of 
bed of an linagmaiy liver flowing nearly across Aiabia Aftall< 
into the Persian Gulf. But the downwaid slope of the 
valley itself is not fiom west to east, but in the reverse 
direction, and at a distance of more than 100 miles fiom 
the sea it is absolutely closed in by the sand-heaped ridges 
of Akhaf Did the mountains of cential Aiabia furnish 
a water supply sufficient for a river, laige or small, its 
course would of necessity be duected, not towards the 
Pei sian Gulf, but the Bed Sea The copious spimgs that 
break out at the foot of the Toweyk mountain range above 
Hasa, not far from the gulf, are all of subteiranean ongm, 
and though they are evidently the off-drainings of the 
lamfall of Nejd, they have no connection with the veiy 
scanty running or standing wateis of the surface of the 
great plateau 

Summing up, — Arabia may loughly be divided, as to its Suinmnrj 
surface extent, into a thud of coast-img and mountains, of tlie 8 C0 
pait barren, part either cultivated or susceptible of being ° 
so, another third of central plateau, also tolerably fertile; p^pei 
and a third of desert circle, mteivenmg, with only one gap, 
that m the latitude of Mecca, between the first and the 
second The central space, whether plateau or deseit, 
varying in height from 1000 to 3000 feet above the sea, 
possesses three important mountain langes, — two trans- 
verse, namely, Jebel Shomer and Jebel Ared, and one 
veitical, that commences with Toweyk, and is continued 
by the Akhaf, — these latter being the watershed of the 
peninsula, the general rise of which is fiom west to east. 

The highest mountain peaks — those, namely, of Jebel Akh- 
dar m Oman — do not appaiently exceed 6000 feet 

In a description of the animals of Arabia the first place Animals, 
is undoubtedly due to the horse, which, though the opinion 
is unsupported by scientific evidence, has by some been Iiorae. 
supposed to be indigenous to the peninsula As a fact, it 
is here that this animal attains its highest perfection . 
not, indeed, that of size , for a true Kejdee of the best and 
purest breed seldom reaches and never perhaps exceeds 
fifteen hands m height; nor that of mere speed, for a 
trained European racer would easily distance a thorough- 
bred Arab on any ordinary course ; but for perfection of 
form, symmetry of hmb, cleanness of muscle, beauty of 
appearance — for endurance of fatigue, for docility, and for 
speed maintained to distances so long as to appear in- 
credible, the Nejdee horse acknowledges no equal. The 
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animal is too well known to ie,jime minute de&ciiption on an houoiaiy tnbute to tlie leigmng Ottoman sultan. Abd- 
tlie present occasion, but it is impoitant to have a cleai el-Azeez , ancl snnilai ofieungs have been now and then 
idea of the principal divisions of its race and kind, which made, as tear 01 otkei motives may base dictated, to 
have been strangely and even injuriously confused by many difteieiit other governments, and even to distinguished 
writers individuals But maies aie nevei given auay thus, only 

Ongm and Tiadition assigns the ougm of the present Aiab stock stallions 

nmnljei ^ Yemen, but histoncal iccoids, dating as far back as the The thud and customaiy method is by admixture of Mixed 

5th century, show that the best quality and the greatest the lace Nejdee stallions aie yeaily lined out by their brueJs ' 
number of horses were then to be found exactly in the owneis, and sent mto the pastilles of Jebel Shomer, of 
same distuct where they now exist, namely, m Nejd Yet, Syna, and even of Mesopotamia, tlieie to bleed with the 
even theie a hoise is by no means an article of eveiyday mares of those countnes, belonging to the Aiabs of Shomei, 
possession, or of ordinary and working use Wai and 01 to the Anezeh, or the Ilu’alah tubes of Syna, and the 
paiade aie in fact almost the only occasions on which it is like These mares aie themselves of Aiab though not of 
employed, and no genuine Arab would evei dieam of Nejdee stock, the piopoition of good blood vaiymg m 
mounting his hoise foi a ineie peaceful journey, whethei them fiom a half up to thiee-fouitlis neaily, but none aie 
for a shoit 01 a long distance Hence hoi&es aie the of absolutely puie race It is to the ofispnng of such by 
almost exclusive propeity of the chiefs, who keep them foi Nejdee stallions that the divisions of breed much insisted 
themselves, and often for the equipment of then aimed on by seveial Euiopean wiiteis, and actually recognised 
letameis, and of a few wealthy 01 distinguished individuals, throughout Mesopotamia and Syna, but almost, often 
who legard them as an investment of capital or an oina- wholly, unknown even by name m Nejd itself, apply 
naent of social lank Thus, no motive tempts the hoise- These divisions aie principally five, — the Koheylee (said to 
owner to encouiage the production of coaise and mfeuor be the purest of all), the Toweysee, the Manekeo, the Sale- 
breeds , while, on the othei hand, every cncumstance tends laweo, and the Julfawee, besides which, and blanching 
to render the greatest purity of blood and peifection of out iiom them, theie aie infinite mmoi subdivisions, 
wind desirable , hence it is not strange that the Nejdee Again, these are the breeds often authenticated foi pui- 
horse has to all appeaaance undergone no degeneration, chase by written pecbgiees and witness-papers of descent, 
though he has also piobably received no improvement as descnbod m books, and which may occasionally be 
within histone times Mihtaiy enterpnse and the cen- seen m Syna, hut nevei in Arabia, oi even elsewheie, 
trahsation of wealth and power enabled the Wahhabee when the bargain is to be concluded between two Arabs 
chiefs of recent date to collect and lear a greater numbei themselves The only use of such documents is foi 
of horses than had peihaps evei before been possessed by stiangeis These, too, aie the breeds from which European 
a single Arab potentate , and the stables and pastures of stables, even legal and impeiial, have often obtained a 
the sultan of Derey’seah may well have, as has been supply of noble but nevei absolutely pure-blooded animals, 
stated, contained 10,000 hoises, since those of his much- frequently at puces piopoitioned to the imagined difii- 
enfeebled successor at Riad are told off at nearly half that culties of the purchase, oi the affected unwillingness of the 
amount But if we allow 20,000 foi the total census of cunning owner — (Arabs aie veiy cunning) — to pait with 
pure breeds m Nejcl, a full allowance, and assign an equal his beast. The best maiket foi these mixed breeds is at 
number to the rest of the peninsula, thus making 4.0,000 Baghdad, the second is m the neighbourhood of the town 
m all, we shall still be lather m dangei of an over than of of Hama in Syria, mfeuor animals are sent to the poit of 
an under statement Koweyt, on the Peisian Gulf, whence they aie shipped for 

Breed, No distinction of bleed is recognised in Nejd itself , each India. 

animal is classed accoidmg to its individual merits Nor To return to the genuine Nejdee Beared under an Tuimng. 

is a horse, nor, a fortiori, a mare, ever disposed of by sale , open shed, and early habituated to the sight of men, to 

gift, war-capture, or legacy berag the only recognised the sound and ghtter of weapons, and to all the accessories 
methods of transfei wheie a genuine full-blood is con- of human life, the colt glows up free from vice or timidity, 
ceined. Consequently, no commercial export of Nejdee and even acqunes a degree of intelligence that surprises a 
horses has ever been established, and whoever professes to stianger Barley and dates are the chief stall provendoi , 
sell or boasts of having bought one, maybe unhesitatingly but lie glass of the pastme-giounds, m the selection of 
set down as either deceived or deceiving In thiee man- which much care is taken, is the oidinary nourishment of 
ners, however — two occasional meiely, and one customary — an Arab horse Of watei the allowance is always kept 
has the Nejdee bleed been to a certain extent transplanted puiposely scant A good Nejdee will canter for four- 
beyond the actual hmits of Arabia. and-twenty horns m summer-time, and eight-and-forty m 

The first of the occasional or chance means by which winter, without once requiring drink. Raw meat, dried, 
tne horses of Nejd have fiom time to time found their way is occasionally given m small quantities when extra exer- 
to foreign stables is the fortune of war Thus, for instance, tion is reqmied , lucerne grass is employed for lowering 
Ibraheem Pasha, after overrunning Arabia m 1817, earned the tone Geldmgs are very rare. The colour that most 
away to Egypt with him several hundreds of lie best frequently occurs is grey, then comes chestnut, then white 
Nejdees, both horses and mares, so that Egypt, though and sorrel, mottled grey and black are now and then to 
only for a while, became next to Arabia the most fortunate be found , dark hay never. 

land in this possession ; and even now, after the punty of Colts are ridden early — too early, indeed — m their thud 
the stock has long since been lost in the Nile valley, the or even second yeai, and are soon broken in to a steady 
effects of its transitory infusion may be distinctly traced walk, to a canter, and to the ambling pace which is a 
Next, Ibraheem s vicegerent, Kboor&heed Pasha, followed special favourite with Arab nders , racing, an Arab amuse- 
his master’s example , the Ottoman Turks have been, ment from tune immemorial, and the game of “ j erred," a 
though not often, equally lucky, and the distinctive points kind of tournament or mock fight with blunt palm-sticks, 
of Nejdee blood may now and then be observed in moie highly popular throughout the peninsula, complete the 
than one stable at Constantinople trammg both as to wind and pace. Saddles are seldom 

Secondly, a few thorough-bred Nej’dees have crossed the used m Nejd, aud sturups never, but both are occasionally 
frontier as presents In this manner, Teysul, the late employed m the Hejaz and Yemen. So it is also with 
monarch of Nejd, sent forty head from his own stable as bits, the place of which is taken m Nejd by halter iopes> 

II •— 31 



242 A R A 

the real guidance of the animal being almost wholly 
effected by the pressuie of the rider’s leg and knee Shoes, 
too, are of rare occuirence, nor are they needed m the 
light and sand-mixed soil of the central provinces ; on the 
other hand, the hoofs aie often rubbed with grease, to 
counteract the drying effects of the heated ground. Of 
all niceties of grooming, docking and clipping excepted, 
Aiabs are masters, and their natural kindness to animals, 
a quality which they share with mo3t Orientals, together 
with the care which every reasonable man bestows on a 
valuable article of property, ensures to an Arab horse a 
good treatment at the hands of his owner But Arab 
horses do not commonly enter tents, nor play with women 
and children, nor, m a general way, do they shaie family 
meals, nor are they habitually kissed and cried over, as the 
imagination or credulity of some narrators has suggested 
An, Aiah, flying for his life, has indeed been known to 
give the only morsel of dry bread about him to his horse 
rathei tkan eat it himself, — an act m which self-preserva- 
tion had probably as large a share as affection Lastly, the 
standing prohibition of horse-sellmg from Nejd has really 
nothing more romantic in it than a narrow-minded appli- 
cation of the principles of protective monopoly , m other 
cases, reluctance to conclude a bargain simply indicates that 
the offer made was considered insufficient. 

The tame]. Below the horse in popular estimation and market value, 
but far above him m general utility so far as Arabia is 
concerned, comes that eminently Aiab animal the camel 
Of this there are many varieties : the best, swiftest, 
slimmest m form, and most docile to guidance, is the 
“ hejeen,” or dromedary, sometimes also called “ delool,” 
or “ facile.” It is almost exclusively employed for ndmg, 
whereas the “ lbl,” or ordinary camel, readily distinguished 
fiom the other by a coarser build, a slower pace, and a less 
tractable disposition, is a beast of burden, and indeed is 
employed for all purposes This species is very commonly, 
too, kept and leaied for the sake of its flesh and milk, 
precisely as horned cattle are elsewhere , in fact, boiled 
camel’s meat is the most oidmary article of animal food 
throughout the peninsula, — it is a flabby, tasteless dish, not 
unlike the poorest soit of beef , any flavour that it may 
possess is musky and disagreeable The milk, on the 
contrary, is excellent, equal m quality and in sanitary 
properties to that of the she-ass, hut neither butter nor 
cheese are made from it. The wool, which in the camels 
of Nejd and Oman is remarkably soft and fine, serves for 
making articles of dress, into which it is woven, sometimes 
alone, sometimes mixed with wool ; it is much superior to 
sheep’s wool in every respect. The ordinary colour of the 
animal in the northern Arab provinces is a reddish brown, 
but in Nejd and throughout the south, lighter tints, vaiymg 
from grey to white, are more common , black is extremely 
rare, and highly esteemed The least valuable breeds are 
those of the north and west, — that is, those of the Jowf, 
of Shomer, of the Hejaz, and of Yemen, in Nejd, which 
region, from the number of its herds, is sometimes called 
“ Omm-el-Ibl,” or “ the Mother of Camels,” the species 
improves; but all agree in assigning the palm to the 
dromedaries of Oman. In fine, all over Arabia, whether 
among the Bedouins or the villagers, camels are the prin- 
cipal staple of traffic, the favourite investment of wealth, 
v and the ordinary standard of pioperty. 

Qualities of Camel or dromedary, the Arabian animal has only one 
camel, which increases or diminishes m size according to 

the general good or bad condition of the beast. On this 
hump the saddle— oalled, if a riding one, “ ghabeet,” if one 
for baggage, “ shedad is placed , a halter is the only rem 
employed, though even this is more commonly dispensed 
with by the Arabs, who simply direct the animal by a 
kick of the heel or a blow about the neck with tbe 
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“ mihjan,” a small crooked stick carried m the rider’s 
hand The average travelling pace, an amble, is between 
five and six miles an hour, and this a good dromedary 
will continue for fifteen hours out of the twenty four 
during a week together Six days m the summer, ten m 
the winter, form the longest period that the dromedary can 
continue his pace without a fresh supply of water ; and 
hence an tl ashavee ” or “ tenner ” is the title given to the 
best of the kind Two hundiedweight is the average load 
of the Arab canying camel 

No animal puts its owner to less expense for its keep 
the thorns of the desert, dry gi ass, cactuses, euphoibias, — 
nothing comes amiss to a camel’s appetite , a ball of paste 
weighing about a pound, and made of barley-meal and 
watei, is given every evening when extia work has to be 
done. 

The average duration of a camel’s life is thirty years, 
that of the dromedaiy somewhat less ; the price of either 
vanes from about £4 to £80, according to quality, those 
of Oman commanding the best market But although the 
camel, whether as an article of use or of sale, is far moie 
important to Arabia than the horse, it is in intelligence and 
docility immeasurably inferior to the latter animal, never 
becoming attached to, or even, seemingly at least, 
acquainted with its owner, and never obeying except 
perforce and under piotest 

Next to camels, sheep and goats form an important item Sheep 
of Arab wealth The best sheep are the piebald and large- 
tailed ones of Yemen, those of Nejd, too, are m gieat 
request on account of their flesh, which is excellent, though 
their wool is confessedly less fine m quality Some districts 
of Oman produce a sflky-haired breed not unlike that of 
Angoiah The least esteemed sheep are those of Hejaz 
and the north , but, m compensation, the goats of these 
provinces are longer-haired and generally better than those 
of the south, they aie black, with long drooping ears. 
Spring is the shearing season in Nejd, but the wool is 
seldom exported, being mostly bought up for local use 
From the milk of these animals butter and a white insipid 
kind of cheese are made : both are articles of daily con- 
sumption m Aiab households 

Cattle are reared throughout Aiabia, but owing to the Cattle 
pi evading deficiency of deep and succulent pasturage their 
number is not so considerable as that of tbe camel Cows 
and oxen, throughout Nejd, Oman, and Yemen, bear on 
their shoulders a hump analogous to the well-known one 
of the so-called “ Biahminee” bull, the ordinary coloui is 
dun , their legs are slender, the horns short, and the whole 
stature diminutive. The kiue of the northern provinces 
are stouter and yield more milk; they have no hump. 
Buffaloes also are kept m the marshy districts that occur 
m Yemen and Oman They differ m no respect from the 
Indian breed ; but, unlike oxen, these animals cannot be 
reckoned in the ordinary list of Arab farm stock, as they 
exist only under exceptional circumstances, whereas a few 
kme may be found in almost every village, and the 
irrigation of the fields and gardens is mostly done by 
means of oxen. 

Like the horse, the ass attains its greatest excellence in Asses. 
Arabia, where it is more often employed for riding than 
for loads ; indeed, in some provinces, especially in Hasa, 
it is the usual mount even of the wealthy The best 
species is that reared in Hasa and eastern Nejd, where 
these animals are generally of the purest white in colour, 
and stand from eleven to thirteen hands high. In pace 
they scarcely yield to an average horse. They are often 
exported and sold at high prices in Egypt or at Con- 
stantinople, a single animal fetching from £40 to £80. 

They are ndden in Arabia with side-saddles, Good asses 
are to be found also m the other districts of Nejd, in 
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Yemen, even in the Rejaz , their oidmaiy colour is grey 
The same animal mns wild in many of the open and 
mountainous regions of Arabia, and is hunted for the sake 
of its skin by the Bedoums , but the onager or zebra of 
Clutch is not met with m this peninsula 

Mule? Mules and hinnies, common thioughout Syna and Meso- 
potamia, are extremely lare in Arabia proper, where a 
piejudice exists against their use 

Do*, The Arab dog differs veiy little fiom a jackal m appear- 

ance as in habits , its muzzle is pointed, its colour sandy, 
and its long and somewhat bushy tail is cxuled over the 
back When domesticated, the breed improves, approaching 
the Euiopean wolf-dog, these animals, by training, become 
very tolerable indoor and outdoor guardians, both of flocks 
and herds and of dwellings, and m this capacity they are 
to be found everywhere, both m the towns and villages 
and in the open country, where they aie not less useful to 
their masters than annoying to stiangers Another kind 
of dog, belonging to the gieyhound species, and evidently 
of exotic oiigm, is often reaied m Aiabia , the swiftest and 
most enduung of this kind aie fiom the piovmce of Hasa 
They are m great favoui as karneis 

Oat? Arab cats differ in no lespect fiom their congeners m 

Emope except in being lather smaller The house-nuce too 
aie absolutely the same , but the lat is moie akin to the 
old black species of England, now neaily extinct 

Wild Wild animals aie not very numerous m any pait of 

laimals, Arabia pioper, a fact which is sufficiently accounted foi by 
the want of running streams and open pools, as also by 
the thinness of cover and foiest growth , yet the records of 
the country make mention of the existence of some kinds 
of beasts which have subsequently disappeared altogether 
Thus the long-maned lion, and, it would appear, a large kind 
of ape resembling the Afiican gorilla, often mentioned by the 
early writers, are no longer to be found m the peninsula 
But a small tiger, formidable fiom its ferocity even to 
man, is still met with m the wild hilly regions north of 
Raj ran, and again m the inland recesses of the Oman 
mountains ; while the “ fahd,” 01 panther, belongs to no 
particulai province j it haunts the neighbourhood of vil- 
lages, and devours the smallei stock Lynxes have been 
seen in the Hejaz and Nejd ; wolves aie common m the 
mountains, and sometimes descend to attack the flocks m 
the open, plains There are foxes too, but small and 
gieyisk m colour. The Aiab hyaena is large and fierce , it 
is said, when pressed with hunger, to be dangerous even 
to men, and figures m many a story of Arab adventure 
Jackals are more numerous in the noithem than m the 
southern districts. Small black-faced long-tailed monkeys 
are to be met with by herds m Yemen, and even, though 
less often, in ISTejd A pretty little beast, the “ yerbooa,” 
jeiboa, or kangaroo-rat, burrows in the sand, and comes 
out to look with great curiosity on passers-by ; its hmd 
legs, long, and provided with equally long feet and toes, 
are out of all proportion to the shortness of its fore-paws; 
its motion, especially when pursued, is like that of the 
kangaroo, and is performed with the help of its long 
sinewy tail Its colour, partly fawn, partly white, is very 
agreeable to the eye. The Arabs eat its flesh, which 
resembles that of the rabbit. 

Ds&, ~ Of the deer tnbe the gazelle is the most common; it 

I " abounds not only in the open grounds, but even among 

the villages and near the towns. It is sometimes, but not 
often, hunted by the natives Chase is more often given 
to the mountain goat, partly on account of its flesh, which 
is excellent, partly for the sake of its long recurved horns, 
which are like those of the Alpine steinbock, only larger. 
But the hare, which is coursed with dogs, and which 
resembles the European animal m every respect except 
size, for it is smaller, is the favourite game of the Arabs, 
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who, unlike the Persians and Tuiks, have no scruple as to 
the use of the meat 

The ornithology of Arabia is copious, but has been little Birds, 
studied Ends of pi ey, grey eagles, vultures, bustards, and 
spai row-hawks, abound m the open lands ; while partridges, 
especially of the mottled kind called “ kata,” are to bo 
seen crossing the desert m quest of water by flocks, 
quails frequent the mountain districts in. immense numbers, 
so also do lock-pigeons, wood-pigeons, and a species of 
wild guinea fowl , wild ducks are met with m plenty along 
the coast Cianes, laiks, sparrows, finches, and the like, 
frequent the cultivated lands , so also does the hoopoe, a 
bird held m high honour by the Aiabs on account of its 
tiaditional sei vices as messenger between Solomon and the 
Queen of Sheba or Belkeys. A large mottled thiush, also 
consideied to be of good omen, is seen everywhere Flocks 
of swallows, the flight of which ismvaiiably fiom the east, 
pay annual visits to Arabia, where they aie veiy useful in 
diminishing the swaims of locusts, their favounte food , 
one species of this bird appeals, however, to be indigenous 
to Yemen Peacocks and panots are also found in the 
southern piovmces, and m Nejd, Hasa, and Oman, hawks 
aie kept by many, and aie carefully instructed for the 
purpose of lalcomy 

But the most remaikable bud of Aiabia, and the only The 
one which forms a regular object of chase among the ostrich 
natives, is the ostuch Its extieme timidity, joined to the 
swiftness of its pace — for although it does not fly, it assists 
its running by the movement of its extended wings — tenders 
it m vam for the hunter to attempt overtaking it on horse- 
back, he theiefoie seeks to appioach it generally when on 
its nest by artifice, and kills it by a long shot , sometimes 
he snaics it by a running noose The featheis, the best 
of which belong to the male bud, are sold at Damascus or 
Baghdad , the eggs are eaten, and the shells are used for 
ornament. The finest ostriches are those of the neighbour- 
hood of Shomer and the uplands of Toweyk , they are 
often to be seen, but at a safe distance, scudding across 
the sands m a file of twenty or thirty at a time. 

Reptiles, except those of the lizard species, are com- Rephlas, 
paratively rare in Arabia, though serpents are occasionally 
met with, but, except the “ afai” and the “rukta,” both 
snakes of the viper class, the former brown and the latter 
banded, and considered the deadlier of the two, none aie 
venomous Boa-constrictors, resembling the Indian rock- 
snake, have been also seen, — none, however, large enough to 
warrant the wonderful stones told about them by the 
Aiabs themselves, whose love of the marvellous often leads 
them beyond the limits of truth 

Insects are, howevei, numerous enough: little scorpions, Insects, 
scarce an inch m length, hut capable of inflicting by them 
stmg extreme pain, swarm in the desert sands , and laige 
ones, four or even six inches long, infest the houses. 
Centipedes, too, are common ; wasps and wild bees tenant 
the rocks ; flies are troublesome everywhere, and mosquitoes 
on the coasts, ants of all kinds, some enormous m size and 
venomous m bite, are to be found here, and a very 
poisonous spider, called, from its double pincers, “ aboo 
hanekein,” inhabits the crevices of old walls on the western 
coast, and is much dreaded by the natives. Scdopendras, 
too, are not rare It is some compensation, however, for 
these serious yet only occasional inconveniences, that no 
fleas or bugs exist m any part of Arabia But— a serious 
drawback — the “ arda,” or white ant, the Terms fatalis 
of Linnaeus, is hardly less troublesome and destructive in 
the southern provinces than m India itself. Lastly, vast 
swarms of locusts, larger and darker m colour than those Locusts, 
commonly seen further north, often infest the peninsula, 
and commit great ravages, especially when, as too frequently 
j happens, their visit is in the spring or early summer. Their 
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course is usually from east to west Howevei, the Aiabs, 
by converting these insects into an article of food, make 
up to themselves m some measure for the damage suffered 
by the crops and pastures, indeed, locusts, boiled and 
slightly salted, are a favounte article of sale m eveiy Aiab 
market, but particularly in Nejd and the eastern distucts 
Soil The soil of Aubia varies according to the chaiactei of 

its locky substratum. All round the coast, and to a 
distance corresponding with the breadth of the gilding 
mountain chain to the interior, it is foimed of volcanic 
and metamorphic detntus, with patches here and there of 
a calcareous character, due to the upheaval and decom- 
position of old coral banks Such a soil cannot but be 
toleiably fertile, and it would be moie so were the scanti- 
ness of ism made up for by a more systematic artificial 
irrigation. A second inconvenience is caused by the 
encioachments of the sand, which is at tunes diifted by 
the winds from the desert inland in such quantities as to 
become senously injurious to cultivation Behind the 
mountains the surface of the Aeseit to the north and west 
is that of a gravelly expanse, thickly sown over with flint 
and quartz , while to the east and south it is an almost 
unalloyed waste of fine sand Everywhere the lock under- 
lies it, and there exists, of course, no possibility of utilising 
a space like tbs But the whole of the central plateau — 
that is, of Nejd, Kaseem, Shomer, Yemamah, and the 
adjacent lands— is covered with a tolerably deep layei of 
calcareous earth, mixed with loam, well adapted foi culti- 
vation , the best is naturally to be found in the valleys and 
sheltered spots. 

Agricul- Whethei, however, the soil be rich or poor, agricultuie 

Cue is, all over Arabia, veiy pinnitive m its conditions, and, 
above all, m its implements The plough used by the 
peasants is wholly of wood and without wheels, an instru- 
ment fit for sciatching lather than fuirowmg the ground, 
while m many places the earth is meiely turned over with 
a pitchfork, which is sometimes worked by two men at a 
time More skill is shown in irrigation, for whatever crop 
% intended, its success cannot be safely entrusted to the 
uncertain lam supply alone Accoidmgly, the slope of the 
giound, whether field or plantation, is carefully calculated, 
and the surface divided into compartments and tiaversed 
by furrows, each communicating with the other, and all 
with some large well, or, m favoured situations, cistern, 
while in still more fortunate but rarer spots a running 
stream is turned to profit. But m far the greater number 
of instances the irrigation is from a well, with an onfice 
varying from six to twenty-five feet in diameter, whence 
the water is drawn up m large leathern buckets, to which 
are attached ropes passing over pulleys, and worked by 
mules or oxen , these buckets, on reaebng a cross-beam, 
turn over and empty their contents into a sloping trough 
that runs down to the main channel of the field or gaiden. 
Green crops, vegetables, and the like, are watered, when it 
is possible to do so, twice a day, date-palms only once • 
the porous soil soon absorbs any superfluous liquid that 
may have overpassed the bounds assigned to it In ascer- 
taining the right spot for sinking a well, m digging and 
coating it, as also in the construction of the small cisterns 
often connected with, the source, the Arab peasants have 
by long practice acquired a not contemptible skill 
Crops. The crops most common m Arabia are, first, the date, a 
fruit already sufficiently described , it may, however, be 
remaiked here that the fecundation of the female trees 
from the male is usually perfected by art The produce 
is annual : the earliest dates ripen m May, others not till 
July or even August This fruit, and the dishes made of 
it by pressure or with butter, are to the Arabs what corn 
is to more northern or rice to southern nations. Next m 
importance, though much more limited in extent, is coffee : 


veiy little, and that of mfenoi quality only, is cultivated 
out of Yemen This giowth has also been alieady descnbed 
m detail Next come the following —Wheat, a somewhat 
rare and not a very remunerative crop, bailey, also m 
small quantity ,— these two giowthsare hardly distinguish- 
able the one from the other by the eye, the colour and 
shape of the ear and beaid being almost identical m each 
Millet is, on the contiary, laigely sown, and gives an 
abundant return, there are several species of it, the giam, 
coaisely giound, is made into a sort of gruel, which appears 
as a daily dish m Nejd Rice is looked on as a delicacy • 
it does not glow m the central uplands, but succeeds well 
enough in the watered coast districts, especially Ha&a. 

Kateef, and Oman Beans and pulse are favouiite crops , 
they are reared m almost every part of the peninsula. 

Other gaiden plants— melons, gourds, cueumbeis, salad, 
cabbages, onions, garlick, paisley, cumin, and the like, — 
are cultivated. Oichards are planted and tended m most 
districts, hut of pruning the Aiabs have little idea, though 
they are not unacquainted with grafting 

Theie being no true winter m any part of Aiabia, the Hus* 
crops, such as they are, succeed each other all the year bandry. 
round, many lands bear twice, an early and a latter 
harvest, though of different produce Of manuring, of the 
scientific rotation of crops, of weeding even, and cleaning, 
the Aiabs have little knowledge Reaping is geneiallv 
done with the sickle, — m some places the lipened gram is 
torn up by the hand , threshing is perfoimecl by oxen, — 
winnowing by the wind, grading by the hand-mill To 
sum up, though the agriculture of Aiabia is sufficient to 
supply its comparatively scanty population with food, it 
gives almost no surplus for traffic or exportation, that of 
coffee and dates alone excepted < 

In pasture-land Arabia is, on the othei hand, singnlaily Pastm 
fortunate The very desert supplies though the gieater 
part of its extent sufficient biowse for camels ; while the 
pasture-grass foi horses, kme, and, above all, for sheep, on 
the upper hill slopes, and especially m Nejd, is fhst-iate 
The only drawback is the occasional failure of the spnng 
lams and autumn showers, when this occurs great distress 
is the result, and no commoner cause of contention and 
bloodshed arises between the Arab shepheids or “ Bedouins” 
than the struggle to obtain, each for his own herd, the use 
of some yet undued well or exceptional oasis of green 
pasturage left fresh among the brown and witheied heihage 
around. 

In mineral products of a valuable description the Aiabia Minerals 
of our days is singularly poor, so much so as to suggest 
the idea that the Arabian gold and jewels, often mentioned 
by classical writers, must have been brought from Yemen 
as from a mart or depot, not a place of production Yet 
even so late as 600 a.b. the exiled monarch of Sanaa, Seyf 
of Yezen, could in his mteiview with the Persian despot 
Chosroes, describe southern Arabia as “ a land the hills of 
which are of gold and its dust silver” Nowadays nothing 
is found to justify or even to account for such gorgeous 
statements. Agates, onyxes, camelians, and, though 
rarely, topazes alone are to be met with , of gold mines 
and precious ores not a trace Lead is, however, more 
common The richest ore3 of this mineral come from the 
mountains of Oman ; it is brought down to Mascat, and 
exported thence by sea A small quantity of silver is also 
extracted from the same mines. Cinnabar and iron occur 
in the Sinaitic peninsula, and sulphur has been observed 
here and there in the long volcanic range that reaches from 
Palestine to Mecca Rock-salt is extracted from many 
parts of the coast range j it exists, too, in the central dis- 
tricts of the peninsula, where of metals, a little iron excepted, 
not a vestige appears. 

The Aiab coasts are much frequented by fish, many 
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of unknown species Mackarel, mullet, sole, ray, and 
perch swarm m the Red Sea and Persian Gulf , nor aie 
the sheltered spots on the long line that fronts the Indian 
Ocean less well provided Sharks, too, abound along the 
coast, and are used as food by the poorei classes , crabs and 
oysters occur almost everywhere Hence fishing forms the 
occupation of a large propuition am mg the httoial popu- 
lation, but ignorance of salting and cunng deprives its 
products of expoit value 

The pearl fisheries of Aiabia alone add to the commercial 
aches of the country. They commence at the islands of 
Jiahreyn, which lie immediately off the Aiab shore, near 
the centie of the Persian Gulf, and continue east and south 
ilong the district of Katai for a distance of nearly 200 
Mules, after which the banks are lost m deep soundings 
The most productive shoals aie those between the islands 
of Halool and the coast of Katar , the fishing season com- 
mences with the spring, and lasts all tlnough the summei 
Most of the villages along the coast aie wholly inhabited 
by divers, Arabs and negroes, who by long practice can 
remain under water a space of two minutes at a time , the 
depth they leach does not exceed fifteen fathoms, and 
generally falls much short of it The oysteis are opened 
on shoie, and the peails caiefully sorted and counted by 
officials stationed for the purpose, as a heavy duty, 
equalling 20 per cent, of their value, is levied on the spot, 
though no further dues are taken on exportation Some 
of the pearls are of great size and value The total annual 
pioduce is roughly estimated at about £250,000, but 
probably exceeds that sum, a poition goes to India, another 
portion up gulf to Baghdad, whence it is distubuted over 
Syria, Turkey, and Persia The divers themselves are the 
worst off, as their occupation induces various congestive 
diseases and premature old age 

Pearls are found, too, m other bivalve shells of these 
seas, and are extensively sold, though at a lower price than 
those of the oysters. Mother-of-peail is also common, and 
is an oidinary article of export, especially to Syria and 
Egypt, so are also occasionally the coials and ornamental 
shells with which these seas abound 

In mechanical arts the Arabs are, as a rule, extremely 
deficient, though favourable exceptions exist m some dis- 
tricts. The Bedouin or pastoral population know little 
else than the tanning of leather and the weaving of coarse 
fabrics, such as articles of overdress, tent coverings (which 
the women generally make of goat-hair), headbands, and 
ihe like. In most villages and towns of Nejd, one or 
more blacksmiths, whose work is of the rudest possible 
description, are to be found, occasionally an armourer, a 
few sandal-makers and workers in. leather, with several 
weavers, — none skilled Throughout the Hejaz these pro- 
fessions exist, hut at a still lower standard , hut in Yemen 
greater nicety of workmanship is to he met with, and gold 
and silver smiths, often, however, not Arabs but strangers 
by race, get a living in the towns Formerly Yemen was 
celebrated for its woven stuffs , this manufacture is now, 
however, m anything appioachmg to excellence, the exclu- 
sive pride of Oman. In this last-named piovmce, weaving, 
silk and gold thread embroidery, silver work, gold filigiee, 
and even steel implements, are wrought to a degree of 
perfection seldom attained by the workmen even of Damas- 
cus or Baghdad, and the labours of the Oman loom oi forge, 
when exported, as they are, though not m large quantities, 
are eagerly purchased abroad But even here the extreme 
simplicity, or rather rudeness, of the tools employed, and 
the deficiency of mechanical contrivance, dwarf the results 
of patient and otherwise ingenious labour into compara- 
tive insignificance 

In wood the Arabs are not unskilful artificers , and their 
drinking-bowls and platters, manufactured chiefly from the 


| “ i th el” or larch tiee, and studded with small silver knobs, 
make a good appearance As masons they deserve little 
piaise, their constructions aie clumsy and unstable, the 
details coarse and ill-fashioned There is not a single 
budding, public or private, built by the Arabs themselves, 
of any merit either m regard of utility or of beauty, within 
the whole of Arabia 

Backward m manufacture, and even showing, on the Trade, 
whole, little capacity for it, the Arabs are siugulaily alive 
to the advantages of commerce and tiade, and fond of 
exercising them No Arab undertakes a journey, weie it 
only from one village to another, without taking with him 
some object for exchange or sale, and he will sooner 
chaffei away the handkei chief on his head oi the camel 
on which he rides, than return without having efiected 
something m the way of business In this lespect, Bedouin 
and townsman, rich and poor, aie all alike, and then 
histoiy shows that this propensity is no less ancient than 
univeisal m the race Owing, howevei, to the want of 
vauety m its productions, and the lemaikably unifoim 
habits of its inhabitants, combined with the scarcity uf 
local manufactures, the trade of Arabia, whether export ur 
import, is soon catalogued Camels and sheep, hair and 
wool, come fiist on the expoit list, next coffee, then 
dates, then horses, a veiy little nee and a few cloaks fiom 
Yemen or Oman close the chapter of commerce so far as 
land produce is concerned, pearls sum up that of the sea. 

Nor is the import much moie diversified or extensive 
Cotton cloth, Indian prints, sugar, a little hardware, a few 
aims, powder and shot, and timkets of no gieat value — 
such are the customary requisitions of the land Nor has 
any single Arab, the Imam or Prince of Mascat alone 
excepted, sufficient available capital for extensive tiafiic, 
out or in, while the Mahometan piohibition of interest, 
and consequently of credit, joined to the illegality of 
insurance, would, even m a richer land, restrict enterpnse 
within very unsatisfactory bounds It is owing, indeed, 
to these narrow-minded laws, introduced by the Koran and 
co-existent with its observance, that what commerce exists 
at the seaports of Hejaz, Tehamah, and Yemen, has mainly 
fallen into the hands of Jews and Banians — that is, Indian 
merchants, though m Oman, wheie a more liberal spirit 
prevails, Arab merchants of considerable capital and with 
extensive connections are to be found. The custom-duties 
in the ports of Oman and the Peisian Gulf, whether export 
or import, are 10 per cent , except on pearls , m the har- 
bours of Yemen they are capricious, and often very high. 

The shereef or governor of Mecca used formerly to cairy 
on, through Jiddah, a tiade hardly mfeiior to that of tho 
Imam of Mascat himself, but the devastations committed 
by the Wahhabees, and m later times the oppression of 
the Egyptian and Turkish governments, have consideiably 
reduced this source of Arab income. 

The origin of the Arab race, like that of most others, Origin of 
can only be matter of conjeetuie, no credit can be attached Arab race 
to the assertions, evidently unbased on historical facts, of 
those authors who, building on the narrow foundation of 
Hebrew records, have included the entire nation under the 
titles of Ishmael and Joktan, and Mahometan testimony 
on these matters can have no more weight than the J ewish, 
from which it is evidently derived Setting, therefore, these 
vague and half-poetical traditions aside, the fiist certain 
fact on which to base our investigations is the ancient and 
undoubted division of the Arab race into two branches, 
the “Arab,” or pure; and the “ Mostareb,” or adscititious. 

The geographical limits of both branches have already been 
sufficiently indicated A second fact is, that everything 
in pro-Islamitic literature and record — the only reliable 
authorities m such a case, a§ preserved to us in the Eaimsa i 
the Kitab-el-Aghanee, the writings of Musaoodee and Ab il~ 
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Feda, the stories of Antarah or Mohalhet, and tire like — 
concurs m representing the fiist settlement of the “pure” 
Arabs as made on the extreme south-western point of the 
peninsula, near Aden, and thence spieadmg northward and 
eastward over Yemen, Hadiamaut, and Oman. A third 
is the name Hrniyar, or “ dusky,” given now to the ruling 
class, now to the entire nation, a circumstance pointing, 
like the former, to African origin A fourth is the Hirn- 
yantic language— now, indeed, almost lost, hut some words 
of which have keen preserved either in pioper names 01 
even m whole sentences handed down They are Afncan 
in character, often in identity Indeed, the dialect com- 
monly used along the sc nth-eastern coast haidly diffeis 
from that used by the Somawlee Africans on the opposite 
shore, hut later mtermixtme of blood and constant inter- 
course may have much to do with this Fifthly, it is 
remarkable that wheie the grammar of the Arabic, now 
spoken by the “ pure” Arabs, differs from that of the north, 
it approaches to or coincides with the Abyssinian Now, 
it is well known to philologists that grammatical inflections 
are a much moie abiding and intimate test of oiigm than 
separate nouns or even verbs. Sixthly, the pre-Islamitic 
institutions of Yemen and its allied provinces— its mon- 
archies, courts, armies, and seifs— hear a marked resem- 
blance to the historical Afnco-Egyptian type, and even to 
the modern Abyssiman. Seventhly, the physical confor- 
mation of the pure-blooded Arab inhabitants of Yemen, 
Hadramaut, Oman, and the adjoining districts — the shape 
and size of the head, the slenderness of the lowei limbs, 
the comparative scantiness of hair, and othei particulars — 
point m an African rather than an Asiatic duection 
Eighthly, the general habits of the people, — given to 
sedentaiy rather than nomade occupations, fond of village 
life, of society, of dance and music, good cultivators of 
the soil, tolerable traders, moderate artisans, but aveise to 
pastoral pursuits — have much more m common with the 
inhabitants of the Afncan than with those of the western 
Asiatic continent Lastly, the extreme facility of mamage 
which exists in all classes of the southern Aiabs with the 
African races, the fecundity of such unions; and the 
slightness or even absence of any caste feeling between the 
dusky “pure” Arab and the stdl darker native of modem 
Africa— conditions different from those obtaining almost 
everywhere else — maybe regarded as pointing m the direc- 
tion of a community of origin Further indications aie 
afforded both by local tradition and actual observation, 
but they are of a nature to he scarcely appreciable, except 
by those whom long familiarity has rendered intimate with 
the laces m question, besides, the above are, for aveiage 
criticism, sufficient. 

Ongm of 18 harder to determine with precision the origin of the 

HuhUreb “ adscititious ” or “ Mustareb ” Arabs, and the circumstances 

raw3, under which they first peopled their half of the peninsula 
Though m physical, mental, and lingual characteristics 
they offer too marked an affinity until the Arabs of the 
south to allow of any supposition except that of ultimate 
unity, so far as the stock is concerned, yet they present 
many and important divergences from them, and these 
divergences, whatever their nature, have all an Asiatic 
impress of their own. Such are their pastoral tendencies 
and proneness to nomade life; such the peculiarities of 
their idiom, drawing near to the Hebrew, such the strong 
clannish feeling, joined with a constant resistance to any- 
thing like regal power or settled comprehensive organisa- 
tion ; such even the outward and physical type. Time 
after time we may observe— in their history, theii litera- 
ture, their institutions or the absence of them, their past, 
their present — traits now Hebrew, now Syrian, now Chal- 
dean, now even Tatar; though the groundwork of the whole 
is undoubtedly identical with the Arab of the south. The 
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probability, faintly indicated by tradition, is that at an 
early, indeed an absolutely pie-histoiic period, this branch 
of the Aiab lace, emigrating eastward, passed into Asia — 
not like then’ congeners, at the southern, but at the noi-tli- 
ern oi isthma! extiemity of the Bed Sea, then puisued 
then inland way to the plains of Mesopotamia and Chal- 
dsea, and perhaps even further; and after a long sojourn 
m these lands, dining which they acquired the modifica- 
tions, mental and physical, which distinguish them fiom 
then southern and moie unchanged biethien, letuined 
westwaid to the land aheady partly occupied by their kins- 
men This return would not be effected all at once, but 
by band after band, accoidmg to the pressure exeicised 
on them by Iranian or Turanian neighbours, a fact wit- 
nessed to by many of the northern pre-Islanntic tiaditions, 
as found m Ibn-Atheer, Tabieezec, and others , while the 
well-known Ishmaehtic mytkos, lecorded alike in Hebrew 
and m Arab chiomcles, piohahly points to the last batch 
of “adscititious” Aiab immigiants, the special clan from 
which the family of Koreysh and the Piophet had origin. 

Once established on the same soil, the two branches 
would natuially eaily manifest a tendency to unite, suffi- 
cient m time to pioduce a tolerable identity both of lan- 
guage and of usages, while the superinduced modifications 
of charactei and manneis may well have originated the 
uvalry and even enmity between the Arabs of the north, 
or “Keysees,” and those of Yemen, which, under various 
foims, has never ceased down to our own tune 

At present, however, the most important, as also the Actual 
best known division of the Aiab lace is that which sepa- divisions . 
lates them into “Ahl Bedoo,”oi “dwelleis in the open laud,” j^ Ara ’ 0 
whence the common appellation of Bedouin ; and “ Ahl d . 
Hadr,” 01 “ dwelleis in fixed localities.” The former class , 1 Cl 01,1114 
living under tents, and occupying the waste country which 
lies m a vast cucle between the coast and the central 
plateau, while to the north it joins on to the Syrian deseit, 
are the best known to European travellers, with whom they 
often come m contact, and by whom they have sometimes 
been described with considerable exaggeration both as to 
their numbers and in other respects. The most trustworthy 
authorities regarding them are Niebuhr and Buickhaidt. 

The Bedouins, then, are shepherds and herdsmen, reduced of 
to an out-of-doois and roving life, partly by the mtnnsic ue ‘ 
nature of their occupations, partly by the special charac- 
teristics of the country they belong to. For, while land, 
unsuited to all purposes except pasture, forms an unusually 
large proportion of the surface m the Arabian territory, the 
piolonged thoughts of summer render considerable portions 
of it unfit even for that, and thus continually oblige the 
herdsmen to migrate from one spot to another m seaich of 
sufficient herbage and water for their beasts The same 
causes also involve the Bedouins in frequent quanels with 
each other regarding the use of some particular well or 
pasture-ground, besides l educing them not unfrequently to 
extreme want, and thus making them plunderers of others 
m self-support Lastly, the loneliness of the desert, far 
leinoved fiom the vigilant control of fixed law, order, 
or police, has, combmed with the other circumstances, 
continued during geneiation after generation to leave a 
peculiar impress on a naturally bold, hardy, and enterpris- 
ing lace, till the terms Bedouin and brigand have, m the 
opinion of many, become synonymous. 

This opinion is, however, unjust Professionally, and m Habits, 
the ordinary course of their lives, Bedouins aie only shep- 
herds and herdsmen , their raids on each other, or their 
exploits m despoilmg travellers and caravans, are but occa- 
sional, though welcome and even exciting, exceptions to the 
common routine Besides, their wars or forays among 
themselves, — for they very rarely venture on a conflict 
with the better armed and better organised sedentaiy 
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population, — are larely bloody, the object being most same, but the suiface is continually shifting and changing 
often with the one party to carry off, and with the other As, however, no social basis or ties are acknowledged 
to protect, a flock of sheep or a herd of camels' booty is among them except those of blood and lace, certain broad 
aimed at, not slaughter If positive hatied or a desire to divisions aie tolerably accuiately kept up, the wider and 
kill exist, such feelings aie usually limited to two or three more nnpoitant of which may here he noted, 
individuals at most, one of whom has peihaps been ndi- Fust, the Anezah clan, whose pasture-giounds extend Anezali. 
culed in satirical verse, to which they are very sensitive, from Syria southwaid to the limits of Jebel Shomer It 
or had a distant relation killed m some previous fray is numerous, and, for a Bedouin tribe, well armed Two- 
Bloodshed, too, is expensive, as it must be made up for thuds of the Arab horse tiade, besides a large traffic in 
either by more bloodshed or by paying the price, — the sheep, camels, wool, and similar articles, are in the hands 
“ deeah,” as it is called, and which varies, according to the of these Anezah Bedouins. Their principal subdivisions 
importance of the person killed, from ten to fifty camels, are the Seba& on the north, the Woold Alee on the west, 
or even more. Previous to Mahomet’s time it was left and the RuAla on the south, these are goneially on bad 
optional to the injured tribe either to accept this kind of teims with each other If united, they could muster, it is 
compensation or to insist on blood for blood , but the supposed, about 30,000 lances They claim descent from 
Prophet, though by his own account despairing of ever Eabedah. Second, the Shomer Bedouins, whose pasturages shomei 
reducing the nomade poition of his countrymen to any he conterminous to those of the Anezah on the east Then 
fixed observances, succeeded on this point m establishing numbers aie about the same Thndly, in the northern 
among them the rule, that a fair “ deeah,” if offered, must deseit, the Howeytat and Sherarat, comparatively small Huwoj tit 
of necessity be accepted • a merciful regulation, tending to and savage tribes Also the Soleebee clan, which, however, 
cut short otherwise interminable feuds is disowned by the Aiabs, and seems to be of gipsy origin. 

Instances are, however, not wanting in Arab histoiy Next follow, in the western desert, the Benoo-Harb, aHoib. 
of fiercer and more general Bedouin conflicts, m which powerful tube, supposed to muster about 20,000 lances 
the destmction, or at least the complete subjugation, of Their origin is from Keys-Eylan They are often trouble- 
one tribe has been aimed at by another, and when great some to the Meccan pilgums In the eastern desert are the 
slaughter has accordingly taken place Such were the Moteyr, the Benoo-Khalid, and the Ajmans, all numerous 
wars of Pekr and Thagleb in the 6th century, of Kelb and clans, often at war with each other To the south, m 
Howazin m the 8th, of Barb and Oteybah m the 18th, Nejd itself oi on its frontiers, are the Hodeyl, Oteybah, and Others, 
with others. But these are comparatively rare events otheis These all belong to the “ Mustareb,” or northern 
The Bedouins regard the plundering of caravans or Arabs 
travellers, whether on business or otherwise, simply as a The Bedouins of southern or “ pure Arab” origin are SoutLem 
supplementary measure that takes the place of passports comparatively few in number, and are, it seems, with few Bedouins, 
or custom dues exacted elsewhere The land is theirs, exceptions, even poorer and more savage than their northern 
they say, and trespassers on it without leave must pay the brethren Al-Morrah, on the confines of Oman, Al-Yam 
forfeit Hence whoever can show anything equivalent to and Kahtan, near Yemen, and Benoo-Yas, between Hareek 
a permission of entrance into their temtory, has, m the and the Peisian Gulf, are the best known. The total 
regular course of things, nothing to fear This permission is number of the Bedoum or pastoral population throughout 
obtained by securing the protection of the nearest Bedoum Arabia appears, including men, women, and children, not to 
sheykh, who, for a politely-worded request and a small exceed a million and a half — it may even fall short of it* 
siim of money, will readily grant the pass, m the shape Whatever be the clan, the only authority it submits to Orgamsa- 
of one or two or more men of his tribe, who accompany is that of its u elder,” or “ sheykh,” a title which, however, tion. 
the wayfarers as far as the next encampment on their does not necessarily imply advanced age, but is given to 
road, where they hand their charge over to fresh guides, any one who, on account of birth, courage, wealth, liberality, 
equally bound to afford the desired safeguard In the skill, prudence, or some other foitunate quality or accident, 
interior of the peninsula the passport is given in writing has been chosen to the leadership Descent has something 
by one of the local town governors, and is respected by to do with rank, but not much, as every individual of the 
the Bedouins of the district, for, however impudent and tribe considers hnnself equal to the others, nor are the 
unamenable to law these nomades may he on the frontiers distinctions of relative riches and poverty greatly taken 
of the impotent Ottoman government in Syria or the into account. This is natural in a state of things where 
Hejaz, they are quiet and submissive enough m other and property itself, consisting almost wholly of live stock, if 
Arab-governed regions of the peninsula. But the rash of an essentially uncertain and fluctuating character, and 
traveller who ventures on the desert strip without the pre- the Bedouins have no other. To the “ sheykh” all disputes 
cautions above mentioned is likely enough to atone for his are referred, he is consulted, though not necessarily obeyed, 
negligence by the loss of his luggage; and should he lesist, on every question which regards the general affairs of the 
perhaps his life also tribe, whether in peace or war, there is no other magistrate, 

Utterly ignorant of writing and unacquainted with and no law except what he and the other chief men of the 
books, the Bedouins trust to their memory for everything; clan may consider proper. But in fact, for most personal 
where memory fails, they readily eke it out with nnagina- and pnvate affairs, every man does pretty much what is 
tion. Hence their own assertions regarding the antiquity, right m his own eyes. 

numbers, strength, <fec, of their clans aie of little real Nominally Mahometan, most of the Bedouins pay slight Reljgion. 
worth, even their genealogies, in which they pietend to attention to the ceremonial precepts of the Koran, the five 
be eminently versed, are not to be much depended on, the daily prayers and the annual fast of Ramadhan are not 
more so that their own family names hardly ever exceed much in favour among them, and however near a tribe may 
the limits of a patronymic, whilst the constantly renewed be to Mecca, few of them visit it as pilgrims. Wahhabee 
subdivisions of a tribe, and the temporary increase of one influence exercised, sword m hand, has, however, of late 
branch and decrease of another, tend to efface the original enforced some degree of Islamitic observance among the 
name of the clan. Few tribes, accordingly, now preserve Bedouins of Nejd and the adjoining districts elsewhere 
their ancient, or at least their historical titles, and the nomade Mahometanism is pretty nearly confined to the 
mass of the Bedouin multitude resembles m this respect a profession of the Divine Unity, among the remoter and 
troubled sea, of which the substance is indeed always the wilder tribes sun-worship, tree-worship, and no worship at 
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all, are not uncommon Pome clans even omit the nte of 
circumcision altogether, others, like the tribe of Hodeyl, 
south of Mecca, perform it after a fashion pecnliai to them- 
Mowl? selves Nor are the social and moial injunctions of Islam 
better observed Marriages are contracted without any 
legal inter vention or guarantee, the consent of the parties, 
and the oral testimony of a couple of witnesses, should 
such be at hand, are all that are leqiured, and divorce is 
equally facile, Noi is mutual constancy much expected 
or observed either by men or women, and the husband is 
larely strict in exacting fiom the wife a fidelity that he 
himself has no idea of observing Jealousy may indeed 
occasionally bring about tragic results, but this raiely 
occurs except where publicity, to which the Bedouins, like 
all other Arabs, are very sensitive, is involved. A maiden’s 
honoui is, on the other hand, seveiely guarded, and even 
too openly avowed a courtship, though with the most 
honourable intentions, is ill looked on But marriage, if 
indeed so slight and temporary a connection as it is among 
Bedouins deserves the name, is often meiely a passport 
for mutual licence In other respects, Bedouin morality, 
like that of most half-savage laces, depends on custom and 
public feeling rather than on any fixed code or trained 
conscience, and hence admits of the strangest contradic- 
tions Not only are lying and exaggeration no reproach 
in ordinary discourse, but even deliberate perjury and 
violation of the most solemn engagements aie frequent 
occurrences Not less frequent, however, are instances 
of prolonged fidelity and observance of promise earned to 
the limits of romance “ The wind,” “ the wood,” and “ the 
honour of the Arabs,” aie the most ordmaiy oaths m serious 
matters, but even these do not give absolute security, 
while a simple verbal engagement will at other tunes prove 
an inviolable guarantee Thus, too, the extreme abstemi- 
ousness of a Bedouin alternates with excessive gorgmgs, 
and, while the name and deeds of “lobber” are hardly a 
reproach, those of "thief” aie marked by abhoirence and 
contempt Patience, or rather endurance, both physical 
and moral, few Bedouins aie deficient m, wanness is 
anothei quality universally developed by their mode of 
life And m spite of an excessive coaiscness of language, 
and often of action, gioss vice, at least of the moie 
debasing sorts that dishonour the East, is raie among 
them. Of their hospitality, as also of many other points 
common between them and the town Arabs, we shall 
speak further on 

Perusal In person most Bedouins, men or women, are rather 

appear msc undersized, the result probably of hardships enduied 
through uncounted generations, their complexion, especially 
in the south, is dark; their hair coarse, copious, and black, 
their eyes daik and oval , the nose is commonly aqmline, 
and the features well formed, beard and moustache aie apt 
to be somewhat scanty The men are active, hut not 
strong, the women, larely otherwise than plain 

•Dress, Their dress is simple enough, that of the men consist- 
ing m a long cotton shirt, open at the breast, and often 
girt with a leathern girdle, a black or stnped cloak of hair 
is sometimes thrown over the shoulders, a handkerchief, 
folded but once, and generally black, more seldom stnped 
yellow and red, covers the head, lound which it is kept in 
its place by a piece of twine or a twisted hairband To 
this costume a pair of open sandals is sometimes added. 
No other aiticle of dress is worn, — neither trousers nor 
turban, but under the shirt, round the naked waist, a thin 
strip of leather plait is wound several times, not for any 
special object, but merely out of custom In his hand 
a Bedouin almost always carries a slight crooked wand, 
commonly of almond-wood; with this he guides his camel 
when on the road, and amuses himself by playing with it 
at other times. Among the Bedouins of the south a light 
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wiappei takes the place of the handkerchief on the htad, 
and a loin-cloth that of the shut 
A woman’s attire is hardly moie complicated, wide loose Women's 
diaweis, though these are sometimes dispensed with, next 'tress, 
a long shirt, and over it a wide piece of dark blue cloth 
enveloping the whole figure, the head included, and ti ail- 
ing on the ground behind Yeiy rarely does a Bedoum 
woman wear a veil, or even cover her face with her over- 
cloak, contenting herself with nairowmg the folds of the 
latter ovei her head on the appioach of a stranger. Her 
wusts and ankles are geneially adorned with bracelets and 
lings of blue glass 01 copper or iron, very rarely of silver, 
her neck with glass beads, earrings aie raie, and nose- 
nngs rarer A few comparatively nch women indulge in 
more elegant ornaments and fuller diess Boys, till near 
pubeity, usually go stark naked, gills up to six or seven, 

On a journey a Bedoum invariably bears with him a Weapon? 
light sharp-pomted lance, the stem of which is made of 
Persian or Afucan cane, the manner m which this is 
earned or trailed often indicates the tube of the owner. 

The lance is the favouiite and charactenstic weapon of the 
Aiab nomade, and the one in the ’use of which he shows 
the greatest skill, throwing it, at need, to a considerable 
distance with linen mg aim Frequently, too, he girds on, 
or rather suspends fiom a kind of shoulder-belt, a sword, 
straight or crooked as may be; the blade is often of 
little value, rusty, and not over sharp, the scabbard of 
wood The weapon which comes third m frequency is a 
gun, this is stiU m almost every instance a matchlock, 
clumsy and foul, taking fiom five to ten minutes to load 
and fire, when, indeed, it can be filed at all, which is not 
always the case Yet with such wretched implements at 
his disposal, a Bedouin is seldom other than a good marks- 
man Flint-guns may here and there be met with nowa- 
days, but percussion or bieech-loaders never. Nor are 
pistols any part of a Bedouin’s war equipment. But 
whether m peace or war, he is seldom without a knife* 
ilus m the north is only a large clumsy clasp or sheath 
knife; but m Yemen, Oman, and the intervening regions 
it develops into a broad and crooked dagger, a truly 
formidable weapon, on the ornamentation of which the 
Bedouin of the south bestows what skill or wealth he may 
happen to possess 

Fox defensive armour a Bedouin on a foray, or preparing Amour, 
for a serious engagement, sometimes puts on a coat of mail, 
the manufacture of Yemen or Baghdad; its links are thin, 
but closely plaited, and often aie two or even three deep. 

To this he adds a helmet, a mere iron head-piece, without 
visor 01 crest Pennons and banners are rarely used by 
the nomades, whose chief tactics consist in surprise, as their 
mam object is plunder, both of which require, not display, 
but secrecy For though the Bedouins are undoubtedly 
brave and reckless enough of life, their own as well as 
that of others, where a cause requires it, they have the 
good sense never to venture blood unnecessarily or on 
insufficient grounds Indeed on all points and m all their 
dealings, shrewd, calm, good sense, joined with a humorous 
and sarcastic turn of mmd, may be said to be the base 
of their character, their passions, stiong and lasting, are 
kept in habitual control, and m these regards, as m a 
lively and poetical imagination, and a wonderful power 
of untaught eloquence, they resemble their more settled 
countrymen of the towns and villages. In their principal 
faults, too— -instability, restlessness, envy, rancour, untruth- 
fulness, and sensuality — they resemble them also. 

Much has been said and written of the independence of Indepencl- 
the Bedouins, and of their having never submitted them* ence - 
selves to a foreign yoke; and prophecy has been called 
m to explain a fact which a little reflection would have 
shown to imply nothing marvellous or exceptional what- 
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ever, but to be meiely the natural lesult of condition and 
circumstances A nomade population, thinly scattered 
over a large and open space of meagre pasture-land, will 
always be unconquerable, because it offers next to nothing 
A Bedouin to conquer When in camp, a Bedouin’s tent consists of 
camp, a few coverings of the coarsest goat-hair, dyed black, and 
spread over two 01 moie small poles, m height from 8 to 
9 feet, gipsy fashion If it be the tent of a sheykh or man 
of consequence, its total length may be from 30 to 40 
feet, if of an oidinary person, it will oftener fall short of 
20 Sometimes a partition separates the quaiteis allotted 
to the women and children, sometimes they aie housed 
under a lower and narrower covering A piece of rough 
carpet or an old mat may or may not be spread on the 
sandy flooi, while camel-saddles, ropes, halteis, and the 
like, constitute the entire fiumtme of the dwelling, orna- 
ment there is none To the list two or three caulchons for 
cooking, one or two platteis, and a wooden di inking bowl, 
must be added, and with these, including the master’s 
arms m one side of the tent, and his spear stuck m the 
giound at the dooi, the household valuables are complete 
When the time comes foi moving, all these several aiticles 
aie easily fastened in bundles on the backs of one or 
more camels, the men mount then* saddles, the women 
their litters , and m an hour the blackened stones that 
served for a cooking hearth remam as almost the only 
sign wheie the encampment has been When the tribe is 
once on its way across the desert, pursuit is difficult, and 
were the fugitives overtaken, they would offer nothing to 
repay the tiouble of their pm suers It may be worth 
the while of nomades such as these occasionally to plunder 
each other, but it can hardly be worth the while of any 
foreign power to plunder, still less to attempt to subdue 
them, and in this lies the whole secret of their imagined 
independence 

Battled Fiom the Bedouins, or “Ahl Bedoo,” we now turn to 
Arabs the “ Ahl Hadi,” or the dwellers m fixed abodes These 
constitute about six-sevenths of the population of Aiabia 
proper, and it is fiom them alone that a just appreciation 
of the Arab character and customs can be formed, 
lanuiy Though the clan and the family form the basis and are 
divisions the ultimate expression of the civilised Arab society, they 
do not, as is the case among the Bedouins, sum it up 
altogether; local feelings and duties, the consequences of 
settled life, having deeply modified the character alike of 
the individuals and the race among all Arabs, town or 
country. Still, blood is the first thing taken into account, 
and, indeed, the possession of written records, and habits 
of order and reflection, enable the settled Arabs to acquire 
and retain a more accurate knowledge and nicer distinction 
of pedigree and race than could be expected or found 
among the unreflecting and half-barbarous Bedoums. 

Korsysb Throughout the peninsula, but especially on the western 
side, the family of Koreysh is even yet regarded as the 
noblest of Arab races, indeed of the world; and. its members, 
on the strength of their connection with the Prophet, all 
hear the title of “ Shereef,” sometimes also, as m Yemen, 
that of “ Seyyid,” or “lord.” Besides the advantages which 
naturally follow popular respect, they hold in several 
districts of Arabia — in Mecca itself, for example, m Aboo- 
Areesh, and in some parts of Yemen — the positions and 
emoluments of local hereditary governors But they do 
not assume any regular distinctive mark, like the green 
turban so often worn m Turkey or Persia, nor in private 
life do they enjoy any immunity, either explicit or pre- 
scriptive, from the ordinary obligations of law. 

Titles of “ Sheykh," or elder, “ Emeer,” or ruler, “ Imam,” or 
rank— preceder, and “Sultan,” or monarch, are personal and 
Sheykh. 0 ft ei3j though not necessarily, hereditary titles of rank 
“ Walee,” or governor, is a word the use of which is limited 
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to Yemen and Oman “Sheykh,” on the contuiy, is 
universal , eveiy village, however small, every sepai ate 
quarter of a town, has a “ sheykh,” m whom is lodged the 
executive powei of government — a power loosely defined 
and of more or less extent accoidmg to the perso na l 
chaiacter and means of the individual who wields it A 
village “ sheykh” is a sort of head magistrate and chief of 
police, or like a skeiiff of old times His power is, how- 
ever, occasionally limited, paiticulaily m towns, by that 
of the “kadee,” oi “judge,” whose duty consists in 
the official, though rather arbitiary, interpretation of the 
law, and whose sentence ought, m theory at least, to pre- 
cede the action of the sheykh But as the Koian, the sole 
authentic authouty m all matteis, legal oi civil, throughout 
Aiabia, never accurately distinguished between the two 
classes, and its phrases, besides, aie vague and capable 
of admitting different and even opposite interpretations, 
the adnnnistiation of law and justice has m consequence 
always remained extiemely megulai, and dependent much 
moie on the personal good sense and mtegnty of the 
officials, or too often on their want of those desirable 
qualities, than on any methodised system The sheykh 
lias no fixed income, he is usually a landed proprietor, 
sometimes a merchant, many sheykhs, hoivever, abuse their 
power for them own private advantage hToi is his office 
stnctly hereditaiy, though it may become accidentally so 

Emeer is a higher title, restncted to a governor of a L’.ueer 
distnct or province, especially m Shomer, Nejd, and the 
lest of the central legion An emeer is m most respects 
nothing but a magnified sheykh, he has, however, the 
advantage of drawing a considerable portion of his income 
from the country he admimsteis Thus m Nejd the emeers 
leceive and retain, paitially m Wahhabee governments, 
wholly m others, the “zekat,” or tithes, varying from one- 
twentieth up to one-fifth of the value of pioperty, besides 
other occasional dues, fines, &c , m Hasa, Bahieyn, Katar, 
Mahuh, and Hadiamaut the emeer can also claim the 
fishery tax and customs Beyond Wahhabee limits he has 
the ordmai y, within them the extraordinary, power of life 
and death, m all cases he can punish by imprisonment 
and fine. Part of his office is to hold public audiences 
daily, on which occasions every one who chooses, of what- 
ever rank or condition, has the light of coming forward 
and of presenting any complaint or petition Some- 
times the emeer takes the matter thus brought before 
him mto his own hands at once, sometimes he lefers it to 
the radee, oi to the elder and moie lespectable inhabitants, 
wffio in these meetings take seat neai the emeer, and form a 
kind of improvised council. The emeer himself wears about 
him no distinctive badge of office, nor is he approached 
with any ceiemony beyond that of ordinary Arab polite- 
ness In the "Wahhabee provinces, or those where Wahha- 
becism, though no longer dominant, has made a permanent 
impression, as m Shomer foi instance, the emeer commonly 
takes on himself the duties of the Friday “imam,” not 
unlike those of precentor in Presbyterian worship, m the 
public mosque, now and then he preaches a sermon. His 
position is generally hereditary, but not always m direct 
line 

The title of “sultan,” or king, one of doubtful antiquity, Sultan, 
has been assumed by the hereditaiy Wahhabee ruler of 
Biad, the capital of Nej'd, it is also often applied to the 
sovereign of Oman, and to some petty princes m the south 
of the peninsula In practice it adds little or nothing to 
the dignity of emeer, but implies a larger territorial range 
of authority. 

Where the Wahhabee doctrines have definitely estab Religion, 
lished themselves, as in Nejd, Yemameh, Hareek, Afiaj, 
and Jehel Aseer, the Mahometan code, as laid down in the 
Koran, is observed more strictly perhaps than in any other 
II. — %2 
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part of the Eastern Woild. Besides the piincipal mosque, or 
“jamia,” for Enday piayeis, indispensable m every town 
or village, smallci piaying-places, or mesjids, are elected 
m every quarter, These buildings aie meie oblong rooms, 
hat-roofed, suppoited on numerous rough pillais placed 
close to each other, and with no architectural or decoiative 
beauty whatever , but are kept sciupulously clean, and 
laid down partly with mats, paitly gravel In most cases 
there is no nunaiet attached, the times of piayei being 
meiely announced hy the “mueddin,” or cuer, fiom the 
loof itself Punctuality m attendance is enforced by the 
“ mutowwAs,” 01 “ ccmpelleis” of u obedience,” a set of 
self-elected zealots, who paiade the towns and villages 
with sticks in then hands, take note of the defaulters 
fiom prayers, or tiansgiessois otherwise of the lettei of 
the law, and punish them with lopioackes or even blows 
Marriage, chvoice, inheritance, pm chase, eveiy detail of 
life is legulated m exact accordance with the Koian , even 
conversation is liable to censure unless thickly intei laided 
with words of religious nnpoit, while after mght-piayeis 
talking is a luxuiy prohibited altogether Yet, though 
these Wahhabce Arabs aie bigoted even to fanaticism 
among themselves and with their fellow-countrymen, they 
are lemaikably toleiant towaids strangeis, and often unite 
with the extreme of theoretical exclusneness a good deal 
of the piactical scepticism and indiffeience common to 
their race. 

These Wahhabees all belong to the oithodox sect of 
Ebn-Hanbal, and aie m fact its most exaggerated expres- 
sion. In the eastern provinces, Hasa, Katee, Bahreyn, 
and Katar, the Malikee sect is moie common, as also, it is 
said, in Hadiamaut, and in some parts of Yemen But m 
Yemen generally, and throughout the Hejaz, the Sha%ee 
sect, orthodox like the two others, predominates. There 
are no Hanefees m Aiabia, except a few Turks or Indians 
settled on the western coast “ Shedah,” too, or votanes 
of All and his family, m the Peisian sense of the woid, 
are by no means common m the peninsula, and wheie 
found are often of foreign ongin. 

But all along the Persian Gulf, in Hasa, Bahreyn, and 
Katar, a considerable proportion of the inhabitants are not 
Mahometans at all, that is, m the oidmaiy acceptation 
of the woid, but “ Khowanj,” or “ secedeis,” belonging to 
the Karmatlnan school already mentioned, while in Oman, 
the little peninsula or cape of Kas-el-Bheymah excepted, 
where Wahhabeeism has made good its footing, the bulk 
of the people belong to the Beyadee or Abadee sect, a 
Karmatlnan offshoot nearly allied in doctrines and m 
practice to the “Lmaileeyah” of Syria For a detailed 
account of either the reader may with advantage consult 
Silvestre de Sacy’s admirable tieatise on the “ Batmeeyah,” 
or seciet sects of the Mahometan East, prefixed to his 
History of the Druses. Somewhat akin to these, but of 
a less marked divergence fiom oithodox Islam, are the 
Zeydees, of whom great numbeis exist in Yemen, Lastly, 
paganism, or rather the feticlnsm that takes for its scope 
a stone, tree, or some other natural object, appears to exist 
in Mahrah, in the southern Jowf, and m various small 
half-isolated spots on the bordeis of the great deseit, 
or Dahna. Vestiges of Sabaism, or the worship of the 
heavenly bodies, are said to linger among the wilder 
Bedouin tubes, who even yet compute the year fiom the 
using of Soheyl or Canopus, and piostrate themselves to 
the morning sun. It is also noticeable that even such of 
the southern Arabs as are piofessedly Mahometan, are far 
less zealous and much laxer in their ways than the Arabs 
\f the north, in fact, the Islam of the latter was indigenous, 
that of the former acquired or compulsory. 

Except in a few places on the west coast long exposed 
to Egyptian, Turkish, and Indian influences, no dervishes 


aie to be met with, or are even tolerated, m Aiabia proper Absence ol 
The Wahhabees all hold them m the utmost contempt and s,, P 8r8tl - 
abhouence Nor are Aiabs, generally speaking, supei- tlon 
stitious in othei lespects. of dreams and omens they make 
httle account; nor does the appiehension of ghosts, specties, 
apparitions, demons, and the hke often disquiet then hours 
of loneliness 01 darkness, stones of such a character, 
though embodied heie and there m Arab literatuie, m tbe 
Thousand and One Nights for example, are less frequently 
of Arab than of foieign origin, generally Persian Nor do 
Aiabs often seek to conveit others, except it be their own 
piuchased negro slaves, a facile acquisition, to Mahometan- 
ism, or molest those of othei religions Jews exist undis- 
turbed m gieat numbeis near Teyma and in the south, 

Hindoos worship cows and burn then dead without inter- 
feience m Oman, only old custom, it would seem, and the 
menioiy of long and bitter wars, prohibits the practice of 
the Christian lehgion m Arabia proper, — Aden alone, of 
coiuse, wheie the British flag pioclaims absolute tolerance, 
excepted. 

Slaveiy is still, as of old tames, a recognised institution Slimy 
throughout Arabia , and an active traffic m blacks is 
earned on along the coasts of the Persian Gulf and the 
Bed Sea, but especially the former 

The slaves themselves are chiefly brought fiom the east 
Afiican coast districts down as far as Zanzibar, and from 
the Galla tubes m tbe mtenor, a few Abyssimans, too, are 
sometimes imported. Slaves are usually employed m Arabia 
as herdsmen or as domestic servants, rarely m agricultural 
works, they also form a considerable portion of the body- 
guards with which Eastern greatness loves to sunound 
itself. Like their countiymen elsewhere, they readily 
embrace tbe religion of their masteis, and become zealous 
Mahometans, though rarely according to knowledge Arab 
custom enfranchises a slave who has accepted Islam at the 
end of seven years of bondage , and when that penod has 
arrived, the master, instead of exacting fiom his slave the 
puce of fieedom, generally, on giving him Ins liberty, adds 
the requisite means for supporting himself and a family m 
comfort Further, on eveiy impoitaiit occasion, such as a 
birth, cucumcision, a marriage, 01 a death, one or moie of 
the household slaves aie sure of acqmung their freedom 
Hence it comes that Arabia is densely spnukled with a 
fiee black population , and these again, by intei man iage 
with the whites around, have filled the land with a mulatto 
bleed of every shade, till, m the eastern and southern pro- 
vinces especially, a white skm is almost an exception. 

This has taken place all the more readily that m Arabia 
there exists no prejudice against negro alliances , no social 
or political line separates the Afncan from the Arab. A 
negro may become a sheykh, a kadee, an emeer, or what- 
ever his industry and his talents may under him capable 
of being. This occurs frequently, particularly in Nejd, 

Yemen, aud Hadramaut , m the Hejaz and the noith, on 
the contrary, a faint line of demarcation may be observed 
between the laces 

Both town and village Aiabs are, as a rule, serious in Character, 
gait aud demeanour, and very observant of politeness, not 
only m the manner, but even m the substance of then 
conversation. In temper, or at least m the manifestation 
of it, they aie studiously calm; and an Arab rarely so 
much as raises his voice in a dispute. He prides himself 
on an unruffled exterior, and will boar much with careful 
seeming calm that would drive a European to the extreme 
of impatience and iage. But this outward tranquillity 
covers feelings alike keen and permanent , and the remem- 
brance of a rash jest or injurious word, uttered years before, 
is too often the cause of violence and bloodshed. 

Besides, however, the individual shades of character, 
theie exist marked tubal or almost semi-national diver- 
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sities, among the Aiabs. Thus, the inhabitants of Hejaz 
are noted for courtesy and blamed foi fickleness, those of 
Nejd are distinguished by their stem tenacity and dignity 
of deportment, the nations of Yemen are gentle and 
pliant, but revengeful , those of Hasa and Oman cheerful 
and fond of sport, though at the same time turbulent and 
unsteady Anything approaching to a game is raie m 
Nejd, and in the Hejaz religion and the yearly occurrence 
of the pilgnm ceremonies almost exclude all public 
diversions, but m Yemen the well-known game of the 
“jereed,” or palm-stick, with dances and music — the latter 
very baibarous, it must be allowed — is not rare In 
Oman such amusements aie still moie fiequent Again, m 
Yemen and Oman, coffee-houses, where people can resort 
for conversation, and where public recitals, songs, and 
other diversions are to be met with, stand open all day , 
while nothing of the soit is tolerated m Nejd So it is 
also with the ceiemomes obseived on occasion of circum- 
cision 01 marriage— occasions of gaiety and pastime on 
the coast, but passed over with little of the like observ- 
ance m the central provinces 

Aiab An Arab town, 01 even village, except it be the merest 

towns hamlet, is invariably walled round, but the lamparts aie 

low, and seldom of any stronger material than dried eaith, 
they are occasionally flanked by toweis of like construction, 
such as befit a country where cannon are unknown and 
fiie-arms aie yet at the matchlock stage A dry-ditch often 
sunounds the whole. The streets are utterly irregular — 
some broad, some nanow, all toituous , the houses are of 
one or two storeys, very raiely of three, with flat mud 
roofs, little windows, and no external ornament If the 
town be laige, the expansion of one or two streets becomes 
a market-place, where are ranged a few shops of eatables, 
drugs, coffee, and, very rarely, cottons or other goods 
Many of these shops are kept by women The chief 
mosque is always near the maiket-place , so is also the 
governor’s residence, which, except m size and m being 
more or less fortified Arab fashion, does not differ fiom a 
private house. Drainage is unthought of , but the extreme 
dryness of the air obviates the inconvenience and disease 
that under other skies could not fail to ensue, and which 
m the damper climates of the coast make themselves 
seriously felt. But the streets are roughly swept every 
day, each householder taking care of what lies before his 
own door Whitewash and colour are occasionally used 
m Yemen, Hejaz, and Oman, elsewhere a light ochre 
tint, the colour of the sun-dried bricks, predominates in an 
Arab town or village, which looks at a distance like a 
large dust-heap in the centre of the blight gieen ring of 
gardens and palm-groves all around. Baked bricks are 
unknown m Arabia, and stone buildings are rare, espe- 
cially in Nejd. Palm branches and the like, woven m 
wattles, form the dwellings of the poorer classes in the 
southern districts. Many Arab towns possess watch- 
towers, like huge round factory chimneys in appearance, 
built of sun-dned bricks, and varying m height from 50 to 
100 feet, or even more Indeed, two of these construc- 
tions at the town of Birket-el-Mawj, m Oman, are said to 
be each of 170 feet in height, and that of Nezwah, in the 
game province, is reckoned at 14=0 , but these are of stone 
Some of these watch-towers are so built as to serve 'also for 
citadels or places of refuge, but none could offer a minute’s 
resistance to any kind of artillery, though formidable 
obstacles to men whose only means of attack are lances 
and matchlocks 

interior of The principal feature in the interior of an Arab house is 

in Arab the “ kahwah,” or coffee-room, as from its destination it is 

dwelling, commonly called It is a large apartment spread with 
mats, and sometimes furnished with carpets and a few 
cushions At one extremity is a small furnace or fire- 
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place, foi piepaimg coffee In tins loom the men congre- 
gate, here guests aie leceived, and even lodged, women 
rarely enter it, except at tunes when strangeis are unlikely 
to be piesent Some of these apartments are very spacious, 
and supported by pillais, one wall is usually built trans- 
versely to the compass direction of the k&abeh , it serves to 
facilitate the performance of prayer by those who may 
happen to be in the kahwah at the appointed times. The 
other rooms are oidmanly small, and appropriated to the 
use of the females of the family and to domestic life 

In hospitality the Arabs of our tune have m no degree HospK 
degenerated from their former reputation, though Shomer, ta %- 
Nejd, Yemamah, and Hasa excel in this respect the other 
piovmces A stranger’s arrival is often the occasion of an 
amicable dispute among the wealthier inhabitants as to 
who shall have the privilege of receiving him , and though 
three days are often popularly spoken of as the limit of 
such entertainment, practice sets no precise bounds to its 
length, and an Arab host always caiefully abstains from 
putting any question to his guest as to when he is going 
or where Indeed, if the guest be discreet and acceptable 
in his manners, he will soon find himself on the footing of 
one of the family , and even the women of the house will 
come m to sit and converse with him not less freely than 
they would with then- own relations 

Arab cookery is of the simplest Boughiy-ground wheat Cookeiy. 
cooked with butter , bread, in tlnn cakes, piepared on a 
heated iron plate or against the walls of an open oven ; a 
few vegetables, generally of the leguminous lands , boiled 
mutton oi camel’s flesh, if the circumstances of the host 
allow of such luxuries, dates and fruits, — this is the mem 
of an ordinary meal Boast meat, fried, stewed — m a 
word, anything hut boiled— is larely seen, such dishes 
exceeding the skill of the cooks, who, as a rule, are the 
women of the household Bice is eaten m wealthy houses, 
and fish is common on the coasts Among the Bedouins, 
millet-cakes, half-cooked in ashes, or a broth prepared from 
the gritty seeds of the “samh” (a species of Mesembry - 
anthemwn), often take the place of bread , and their meat 
cookery is equally wretched. Game, such as venison, 
partridge, and hare, is served up on rare occasions Camel 
meat is a favourite, but to a stranger a very insipid dish, 
in southern Nejd, Yemamah, Hareek, and Aflaj. Spices 
are freely employed in town cookery; butter much too 
largely for a European taste. 

After eating, the hands are always washed with soap, or Entei tain- 
some substitute for it, commonly the ashes of an alkaline mellt, 
plant A covered censer with burning incense is then 
passed lound, and each guest peifumes his hands, face, 
and sometimes his clothes ; this censer serves also on fiist 
receptions, and whenever special honour is intended. In 
Yemen and Oman scented water often does duty for it. 

Coffee, without milk or sugar, but flavoured with an aro- 
matic seed brought from India, is served to all This, too, 
is done on the occasion of a first welcome, when the cups 
often make two or three successive rounds ; but, in fact, 
coffee is made and drunk at any time, as frequently as the 
desire foi it may suggest itself ; and each tame fresh grains 
are sifted, roasted, pounded, and boiled— a very laborious 
process, and one that requires in the better sort of estab- 
lishments a special servant or slave for the work. .Among 
the Bedouins the use of coffee is rare, though they are fond 
of it when they can get it. Arabs in general- make -only 
one solid meal arday— that of supper, soop after sunset , 
nor even then do they eat much, gluttony -being rare 
among them, and even daintiness .esteemed disgraceful. 

Wine, like other fermented drinks', is prohibited by the 
Koran, and is-, -in fact, very rarely to be met with, though 
the inhabitants of the mountains of Oman axe said to 
indulge in it On the Coast spirits of the worst quahty 
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aie sometimes procured , opium anil hasheesh have also 
but few votaries m Arabia On the other hand, wherever 
muting. Wahhabeeism has left fieedoin of action, tobacco-smoking 
prevails, the manner of smoking varying consideiably, 
according to the district Among the Bedouins and the 
poorer classes of the upland regions a short pipe of clay, 
called a “ sebeel,” red or black, is m vogue The wealthier 
townsmen prefer long pipes with large open bowls , but 
the most frequent use is made of the water-pipe, or 
“ narghileh,” of which implement every foim, kmd, and 
dimension imaginable may be found in Arabia The 
tobacco smoked is generally stiong, and is either bi ought 
from the neighbourhood of Baghdad or grown m the 
country itself The stiongest quality is that of Oman , the 
leaf is broad and coarse, and retains its green colour even 
when dried, a few whiffs have been known to produce 
absolute stupor The aversion of the Wahhabees to 
tobacco is well known, they entitle it “mukhzee ” or “the 
shameful,” and its use is punished with blows, as the 
public use of wine would be elsewhere 
>ress In diess much variety prevails The loose cotton 
draweis, glided at the waist, which m hot climates do 
duty for tiousers, are not often worn, even by the upper 
classes, in Nejd or Yemamah, where a kind of silk dressing- 
gown is thrown over the long shirt, frequently, too, a 
brown or black cloak distinguishes the wealthier citizen , 
his head-dress is in. its character the same as that of the 
Bedouins — namely, a handkerchief fastened lound the 
head by a band — only of better materials But m Hejaz, 
Yemen, and Oman, turbans are by no means uncommon, 
the ordinary colour is white , they aie worn over one or 
more skull-caps — sometimes fifteen — till the head is rather 
burdened than protected Tiousers also form part of the 
dress m the two former of these districts, and a voluminous 
sash, m which a dagger or an inkstand is stuck, is wrapped 
round the waist Meanwhile the poorer folk and the 
villagers often content themselves with a broad piece of 
cloth round the loins, and another across the shouldeis 
In Oman trousers aie zaie, but over the shirt a long gown, 
of peculiar and somewhat close-fitting cut, dyed yellow, is 
often worn The women m these piovmces commonly put 
on loose diawers, and some add veils to then head-di esses , 
they are fond of ornaments (gold and silvei), and over- 
charge themselves with them, their hair is geneially 
arranged in a long plait hanging down behind All men 
allow their beards, whiskers, and moustaches full growth, 
though none of these are much to speak of, paiticularly 
among the Arabs of the south, who are a thm-haued lace 
Most shave their heads, and indeed all, strictly speaking, 
ought by Mahometan custom to do so , but many, peasants 
especially, Bedouins, and the like, neglect it. An Arab 
seldom or never dyes his hair Sandals aie worn more 
often than shoes, but the heat of the ground in the day- 
time allows none except the very pooie&t to go wholly 
barefoot Lastly, though no class 01 occupation lays claim 
to any particular style or article of dress, legists, writeis, 
Lmams, and others connected with the service of the 
mosques, generally affect greatei amplitude and less 
variety of colour m their turbans and vestments than othei 
people. 

Peruonal In person the Arabs are a remaikably handsome race, — 
appearance tall, lithe, well-formed, dark-eyed, and da rk-haired. De- 
and qna.li- f orme( j individuals or dwarfs are rare among them] nor, 
except leprosy, of which frequent instances may he met 
with throughout the peninsula, does any disease seem to 
be hereditary among them The frequency of ophthalmia, 
though not m the virulent Egyptian form, is evidently 
attributable to the nature of the soil and the climate 
They are scrupulously clean m their persons, adding to 
the pi escribed ablutions of the Mahometan code frequent 
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supererogatory washings of their own, and take special 
caie of their teeth, which are geneially fine, though tooth- 
ache is by no means unknown m Arabia Simple and 
abstemious m their habits, they often leach an extreme 
yet healthy old age , nor is it common among them for 
the faculties of the nnnd to give way sooner than those of 
the body. Te sum up, physically and morally they yield 
to few races, if any, of mankind , mentally, they suipass 
most, and are only kept back m the march of common 
progress by the remarkable defect of oigamsmg power and 
incapacity for combined action which they share with 
many other nations of the East, and some, it would seem, 
of the West also Lax and imperfect as are their forms of 
government, it is with impatience that even these are 
borne , and we have aheady seen that of the four caliphs 
who alone leigned — if leign theirs could be called — m 
Aiabia pioper, three died a violent death, and of the 
Wahhabee princes, the most genuine representatives m 
later times of pure Arab mle, almost ah have met the 
same fate 

Of the levenues of Arabia it would be difficult to fonn Revenues, 
anything like a correct estimate Palgiave has stated the 
yearly receipts of the Nejdean treasury, inclusive of the 
tribute then (1862) paid into it by Bahieyn and the west 
of Oman, to be neaily £106,000 sterling— no very large 
sum. 

The revenues of Oman itself, then m a comparatively 
prosperous condition, are estimated by the same author 
at nearly ten times the amount, but may possibly have 
been overrated by him, as those of Yemen weie perhaps 
by Niebuhi Certainly the general condition of these 
provinces — the restricted chaiacter of the cultivation and 
the evident poverty (not absolute want, indeed, for that 
is rare) of the greater number of the inhabitants— do 
not convey to the visitor the idea of large national wealth 
oi extensive resources There can, however, be no doubt 
that both the coast distncts of Arabia, m their varied and 
valuable products, and the central plateau, with its palm- 
groves, well irrigation, and wide pasture-lands, might, 
under a judicious administration, become the sources of 
much greater revenues, both public and private, than is 
now the case The mines, too, m the metamorphic dis- 
tricts of Yemen and Oman, remain yet to be properly 
worked. As for the desert propel, which, as we have 
seen, occupies about one-third of the peninsula, it must, 
like the ocean of Chide Harold , remain what it is to the 
end of tune 

In the 7th century Arabia sent forth armies that Defence 
attacked and conquered neaily half the then known world. 

But the secret of her conquests lay not m the number of 
her warriors, hut in a resolute purpose, a unity of aim, and 
an enthusiasm which concentrated m itself and intensified 
every motive of human action In later ages she has 
been reduced to the defensive, and has shown herself 
not always equal even to that : witness her conquest by 
the Turks m the 16th, and by the Egyptians in the pre 
sent century Once only, at the moment when Wahhabee 
umon and zeal half restored for a few years the energy of 
early Islam, did her armies go forth to invade the neigh- 
bouring territories of Mesopotamia and Syria , but it was 
to plunder rather than to conquer, and the results lasted 
no longer than the invasions themselves. 

Yet on the defensive Arabia had much in her favour, 
and that from many causes. The first is, that there is 
little to defend, since, the coast of Yemen and the districts 
of Bahreyn and Oman excepted, there is very little to 
excite the cupidity of an invading, and nothing to satisfy 
the exigencies of an occupying force The second is, that 
the mountainous nature of Yemen and Oman themselves, 
and the narrowness of their labyrinthine defiles added to 
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the extreme heat of the climate, and the scarcity of avail- 
able provisions, would make even those provinces hard to 
attack, harder to retain A thud cause is in the broad 
strips of desert that gird the central districts as with a 
moat of sand, and send long aims of barrenness here and 
theie into the heart of the cultivated or pastoral regions, 
so as to render military operations on a large scale m the 
interior almost impossible A fourth and a very senous 
obstacle to invasion is the character of the inhabitants 
Personal courage, wonderful endurance of privation, fixity 
of purpose, and a contempt of death rare even m the 
bravest Europeans, are qualities common to almost eveiy 
race, tribe, and clan that compose the Arab nation , and 
though their undisciplined troops are unfitted to meet a 
better trained enemy m a regular battle, m skiimishing 
and harassing they have few equals, while at close quartern 
then individual impetuosity often disconcerts the moie 
mechanical fortitude of organised regiments To this our 
own tioops gave testimony m the engagements of Shenaz, 
1810, and of Ras-el-Hadd, 1819 and 1820, when, with 
swoids and spears alone, the Arabs of Oman maintained a 
desperate stiuggle against guns and bayonets, neithei giv- 
Militaiy in g nor receiving quaitei Nor aie they wholly ignorant 
tactics 0 £ tac |- lcS) them armies, when engaged in regulai war, 
being divided mto centre and wings, with skirmishers m 
front, and a reserve behind, often screened at the outset of 
the engagement by the camels of the expedition These 
animals, kneeling, and ranged m long parallel rows, foim a 
sort of entrenchment, from behind which the soldiers of 
the mam body fire their matchlocks, while the front divi- 
sions, opening out, act on either flank of the enemy This 
arrangement of tioops may be traced in Aiab records as 
far hack as the 5th century, and has often been exemplified 
duimg the Wahhabee wais m our own day 
Military The military contingent of Nejd, including that of all 
force the adjoining piovinces that constitute central Arabia, 
Jebel Shomer excepted, is leckoned by Palgrave at 47,300 
from among the settled, and at about 8000 from among 
the nomade inhabitants That of Shomer is estimated by 
the same authority at 14,000 of the first, and at about 
16,000 of the second category Oman, including the 
neighbouring and allied districts, is said to supply about 
112,000, all from towns or villages 
We thus obtain a total of about 197,300 fighting men 
for what represents a full half of the Arab peninsula If, 
therefore, we calculate the entire military force of the land 
from Suez to Aden, and from the Red Sea to the Indian 
Ocean, at 400,000 fighting men, we shall probably be not 
far from the truth But while remembeimg, on the one 
hand, that this is no standing army, noi composed of 
regular and disciplined soldiers, it should not he forgotten 
that, in case of invasion, their energy, and, it maybe, then 
numbers, would be doubled by the enthusiasm of patnot- 
ism, and that not every male only, but every woman 
would, in the excitement of the struggle, take part in the 
national defence 

Courage of Indeed, at all times Arab women have distinguished 
Arab themselves by their biavery hardly less than Arab men 
uonm R ecor( i s of armed heroines occur frequently m the chronicles 
or myths of the pre-Islamitic time, and m authentic 
history the Battle of the Oamel, 656 A d , where Ayeshah, 
the wife of Mahomet, headed the charge, is only the first 
of a number of instances m which Arab amazons have 
taken, sword in hand, no inconsiderable share in the wais 
and victories of Islam Even now it is the custom for an 
Arab force to be always accompanied by some courageous 
maiden, who, mounted on a blackened camel, leads the 
onslaught, singing verses of encouragement for her own, 
of insult for the opposing tribe Round her litter the 
fiercest of the battle rages, and her capture or death is the 


BIA 253 

signal of utter lout, at is heis also to head the triumph 
after the victory of her clan 

Theie is little education, m our sense of the word, m Education. 
Aiabia Among the Bedouins there are, of course, no 
schools, and few, even of the most elementary charactei, 
m the towns or villages Where they exist, little beyond 
the mechanical reading of the Koran, and the eq uall y 
mechanical learning of it by rote, is taught On the other 
baud, Arab male chddien, brought up from early years 
among the grown-up men of the house or tent, learn more 
from their own paients and at home than is common in 
other countries , leading and writing are m most ins tances 
thus acquired, or rather transmitted , besides such general 
principles of giammai and eloquence, often of poetry and 
history, as the elders themselves may he able to impart 
To this family schooling too aie due the good manners, 
politeness, and self-iestiaxnt that early distinguish Arab 
childien In the very few instances where a public school 
of a higher class exists, writing, giammar, and lhetouc 
sum up its teachings Law and theology, in the narrow 
sense that both these woids have m the Islanntic system, 
are explained in afternoon lectuies given in most mosques , 
and some veises of the Koran, with one of the accepted 
commentaues, that of El-Beidawee for example, form the 
basis of the mstmction. 

Great attention is paid to accuracy of giammar and Dialects 
pmity of diction throughout Arabia , yet something of a 
dialectic diffeience may be observed in the various districts 
The purest Arabic, that which is as nearly as possible 
identical in the choice of words and m its inflections with 
the language of the Koran, is spoken m Nejd, and the 
best again of that m the province of Sedeyr. Next m 
purity comes the Aiabic of Shomer. Thioughout the Hejaz 
in geneial, the language, though extremely elegant, is not 
equally correct , m Hasa, Bahreyn, and Oman, it is de- 
cidedly influenced by the foreign element called Naba- 
thaean, that removes it still further from its ongmal cha- 
racter In Yemen, a3 in other southern districts of the 
peninsula, Arabic merges by insensible degrees into the 
Himyantic or African dialect of Hadramaut and Mahrah 
The Arabic spoken by the nomade or Bedouin tribes, 
especially those of the north, is toleiably conect, but the 
pronunciation is often inexact 

The principal temtoiial divisions of Aiabia have been already Teiirfcoml 
indicated, hut a detailed list may here not he out ot place They divisions, 
are, accoidingly, on the western side— 

The Hejaz, subject m gieat measute to Ottoman authority, and Hejaz, 
extending from 28° to 21° H lat Its puncipal towns ate Yambo 
and JiDDAHonthe sea-coast, Medinah and Mecca in the inteuoi , 
all of which are sepaiately described in the ai tides under these head- 
ings The inhabitants aie paitly nomade, paitly settled, in about 
equal pioportions The Hejaz includes the Beled-el-Haram, of 
sacred teintory, immediately adjoining Mecca ; and the Taif, a 
mountainous but fertile district to the S E of that town. 

Jebel Aseer, a mountainous tiact along the coast immediately Jebel 
south of the Hejaz Its inhabitants aie of the Wahhabee sect, and aie Aseer 
governed by their own sheykhs, with an emeer lesiding at Kolakh, 
the principal town oi lathei village of the region, The Turks have 
lately invaded it, but to no great purpose 

Ahoo Areesh, along the coast, fiom 17° 40' to 15° 50' N lat, This Aboo 
district, now occupied by the Turks, detached itself from Yemen Areesh. 
about a century ago Its inhabitants live m villages * the soil is 
poor, hut the fishenes abundant 

Tehamah This name is given to the shore strip from 15° 50' to Tehamali. 
Aden, 12° 47' H lat Its principal towns are Loheya, Hodeydeh, and 
Mokha, the two former of these are seapoits, of 4000 or 5000 souls 
each , the last is celebrated for its expoit of coffee, hut its popula- 
tion does not exceed 8000 souls at most, There are numeious fish- 
ing villages along the coast, and some inland hamlets, the district 
is now partially occupied by the Tuiks 

Yemen UhdeT this title aie included thirty mountain districts, Yemen.’ 
dependent on the “imam’' or prince of Yemen, who resides at 
Sanaa, the capital, a town which is said, in the extent of its edifices 
and gardens, to have once rivalled Damascus, but which at present 
scarcely contains 20,000 inhabitants It is surrounded by tuvreted 
walls, with seven gates the mosques, public batlis, and market- 
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place are all modem Inland there are seveial small independent 
states, accurately enumerated by Niebuln, the best, or rather the 
only authority for what regards this part of Aiabia In extent 
Yemen constitutes about one-tenth of the supei ficies of the peninsula 
It is thickly peopled throughout, with countless villages, the 
nomades aie few in number It has been lecently invaded by the 
'links 

Joivf Jowf, a large oasis in the desert, adjoining Yemen on the east 

It contains the ancient capital of south Aiabia, Maieb, with the 
1 unis of the famous dyke that beam its name, besides many villages 
The inhabitants are warlike , the count] y is said to be fiuitful, hut 
little is known of it with ceitamty, noi has any European ever 
vi-ated it 

Nejran Nejian, an independent province on the noith-east of Yemen It 
is feitile and thickly peopled , the inhabitants aie mostly villagers, 
and belong to a sect allied to that of the Beyadees in Oman The 
puncipal town, situated on the highioad of Sanail, beais the same 
name as the dutnet 

Adjacent Kalaat-Bisha, Sliahian, Kalitan, Taslees, Belad-el-Kobeyel, and 
distncts others — small disti rets, each governed by its own sheykh, exceptthe 

last named, of which the inhabitants aie chiefly uomade, the otlieis 
ai e agricultural They ai e situated to the east and noi th of Yemen, 
on the confines of Nejd 

Eadra- Hadramaut, 511 extensive region, occupying the south-east coast 
maiit and inland, Niebulu, our best authonty foi tins pait of Aiabia, 
as for Yemen, describes it as being divided into seveial small pirn- 
cipalities, of which Shilum on the south, and Amad fmthei noitli, 
ai e the chief The only towns 1 eally known aie Dalai and Kesheen, 
poits of the coast, they aie both small and unimportant The 
inhabitants aie .ill governed by then own chiefs Of then laceand 
language mention has been made befoie , then mode of life is partly 
uomade, partly settled 

Malirah Malnah, a continuation of Hadiaraaut noithwards, up to Ras-el- 
Hadd Its inhabitants, w ho appear to he the least civilised among all 
tho Aiab races, pay an urcgulai allegiance to the sultan of Oman The 
country is said to be sandy, and thinly peopled, the Bedouin tubes 
of Al-Mouah and Aboo-Alse frequent its pasturages 
Northern. Returning mland, we find the noith and centre of Aiabia thus 
divided 

Jowf Jowf, an oasis south of the Syrian fionbei. It contains Beven 
puncipal and some smallei villages The population is set down at 
40,000 souls; they aie governed by an emeei, who depends on the 
punce of Shomer 

Teyma Teyma, a thinly-peopled distuct west of Jowf Its inhabitants 
aie mostly Bedouin, and each clan obeys its own sheykh. The total 
population is 12,000 

Khejhar Kbeybai, a collection of small villages and encampments on the 
noith- west of the Hejaz, seveial of the tubes inhabiting it aie ot 
Jewish origin The population is given at 25,000 
jobel Jebel Shomei, an important province, including the mountain 
Shomer larges of Aja and Solma south of Jowf Its capital, Hay el, stands 
on the highioad between Bosrah and Medmah, it possesses a public 
maiket-place, and may contain about 15,000 01 16,000 souls The 
villages of the piovmce aie foity , the total population 162,000, 
who aie given to agucultrual and pasloial pmsuits in about equal 
proportions The emeer 01 punce is hei editary, and allied with, 
though not dependent on, the government of Nejd 
Upper Uppei Kaseem, an oblong stup of land, lying between the moun- 
Kaseem tarns of Shomei and the valley of Lower Kaseem, which lattei 

belongs to Nejd The soil is sandy, hut not unfeitile It contains 
about twenty villages, besides many hamlets The population is 
stated at 35, 000 This distinct is subject to the emeer ot Shomer 
Bedouins . The puncipal Bedouin tubes of this part of Ajabia are the Shomer, 
who indeed have given their name to the province ; theSheiarat, 
the Howeytat , the Benoo-Ateeyah ; the Maaz , the Tey, a very 
ancient and famous tnbe, of southern origin, whose emigiation 
hither dates from many centuries before Mahomet , and the Wah- 
Indeyah The total population is estimated at 166,000 souls, but 
this does not include the Bedouins of Teyma and Kheybar, who 
together, it is said, mustei an equal number. 

Nejd, Theie remains Nejd, a name including the whole eential inhabit- 
able district of Arabia, and which is divided into nine provinces 
They are as follows — 

Aied. Ared, the centie piovmce, in which the present Wahhabee 
capital, Riad, is situated The town is veiy ancient, and has a 
population of 30,000. It possesses a palace, wheie the sultan 
of Nejd resides, and many other considerable buddings. The fortifi- 
cations aie extensive, but of unbaked buck only, as are tdso the 
dwellings of the town ; near Riad may still be seen the rums of the 
ancient capital, Dereyeeah, demolished by HaaJnrn. Pasha in 1817 
Besides Riad, Ared contains many villages so large as to merit the 
name of towns , the land is generally fertile. cultivation abounds, 
and the total population exceeds, it is said, 100,000. 

Sedeyr, Sedeyi, an extensive province, north of Axed, and situated m the 
highlands^ of the Toweyk mountain chain. Its principal town, 
Mejmai, is fortified, Arab fashion; the ancient towns, Jelajib, 
Toweym, and others are situated here. The number of large villages 


is twenty -five , the entne population is 140,000 They are a have 
and intelligent lace, and furnish the choicest contingent to the 
Wahhabee armies 

Yp.mn.mah, a fertile distuct, south of Aied, celebrated m all ages Ycmamah 
of Aiab history foi the hiaveiy of its men and the beanty of its 
women It forms an important part of the Wahhabee empire Its 
principal town is Manfoohah , but it includes many otheis, such as 
Khoi], the neighbouihood of which, from its fertility, is called the 
paudise of Nejcl , the number of inhabitants is said to equal that 
of Sedeyr 

Haieek, a mountainous oasis on the extreme southein veige of Hareek 
Nejd, at the commencement of the great desert, 01 Dahmi Prin- 
cipal town, Hootah The inhabitants aie all zealous Wahhahees , 
then numbei is stated at 14,000 The villages aie 16 m number 
Aflaj, a small and hilly district south-west of Aied The m* A flax 
habitants aie Wahhahees, and number 16,000, tho villages, of 
which Khaifah is the chief, aie twelve in all 
Wadi Dowasir, a long shallow valley, 1 caching down from Aflaj Wadi 
m the duection of Yemen , the soil is sandy and unpioductive It Dowasn 
contains fifty small villages, besides hamlets, and the population is 
estimated at 100,000, all Wahhahees They have a had imputation 
for lllibeiality and meanness ot disposition 
Soleycl, also a Wahhabee piovmce It foi 111s the junction between Soleyel. 
Wadi Dowasn and Yemen, its puncipal town beais the same name 
as the district Its villages are given at twenty-five, its inhabitants 
at 30,000 

Woshem, a small, compact, but important distuct west of Aied, Woshem. 
of which it is the key Its puncipal town, Doiamah, ofieied a 
detennmed lesistance to Ibrafiam l'asha m 1817 Here, too, is 
Shakrah, a huge commercial centie, Kowdy, neai winch was fought 
the decisive battle between the Egyptian and Wahhabee tioops , ahd 
other villages, twenty m all Inhabitants, 80,000, all Wahhahees. 

The countiy is well supplied with watei, and the giound pioductive 
Kaseem, a wide fertile valley west of Woshem, and belonging to Kaseem, 
the Walihabee government It possesses tin ee laige tow ns— Onezzali, 

Beieydah, and Rass— besides about 60 villages and numeious 
hamlets The inhabitants aie a busy and thnvmg, hut not a veiy 
wailike lace , they are computed at 300,000 These distncts con- 
stitute Nejd piopei, and fonn the bulk of the piescnt Wahhabee 
monarchy 

Coming now to the east coast, we find Hasa, a laige province Hasa, 
occupying almost the whole region conterminous with the upper half 
of the Peisiau Gulf Its puncipal town, Hoihoof, possesses a re- 
mailable fortress, said to be of Kaimatliian construction, besides a 
laige market-place and several handsome buildings Close by is 
the moie modem town of Mebarrez, almost equalling the capital 
itself in size The piovmce is in geneial weU-wateied and fertile ; 
the number of villages about fifty, that of the population 160,000 
This legion belongs to the Wahhabee government, but has lately 
been occupied by the Tuiks 

Kateef, a small, maishy, but fertile district on the shoies of tlw Kateef. 
Peisian Gulf, directly opposite to Bahieyn It belongs, like Hasa, 
to the Wahhabees , the puncipal town, also called Kateef, was onco 
the lesidence of the dieaded Kaimatliian pmices The climate is 
unhealthy ; the population is estimated at about 100, 000 souls 
The most consideiable nomade tubes in this distuct are the Bedouins. 
Ajman, Benoo-Haji, Benoo-Khalid, Meteyr, Oteybah, Sebad, 

Kahtan, Haib (a numeiora and warlike dan), Anezeh, and A1- 
momh Then whole numbei does not probably exceed 80,000; 
the nomade population of central Arabia bearing no piopoition to 
the settled, whereas a leveise condition exists on tho northern 
frontier, and above all m the Syrian desert 
Continuing onr review of the eastern districts, we next find— 

Bahreyn, a name given to the two large islands of Menameh and Babreyn. 
Mohairck, both celebrated for pearl fisheries off their shores They 
are governed by a chief of their own, of the family name of 
Khaleefah, but pay an uncertain allegiance, sometimes to the 
government of Baghdad, sometimes to that of Oman. Numerous 
villages cover the islands, of which the soil is fertile , hut the chief 
lesources of the inhabitants are maritime and commercial Popula- 
tion, 70,000. 

Katai, the peail-fishery coast east of Hasa Its inhabitants, said Katar. 
to he 135,000 in number, find an almost exclusive occupation m the 
peail hade , mland the region is banen and desert This province 
depends on the chiefs of Bahreyn, hut it also pays tribute to 
Oman. 

Sharjah, a coast stup, with a seaport of the same name, east of Sharjah, 
Katar It belongs to Oman, but has been often occupied by the 
Wahhahees Shaijah is a great depot for slaves brought from the 
east African coast , the inhabitants are mostly concerned m the 
trade The province counts thuty-five villages and 85, 000 inhabit- 
ants The present governor, Khalid-ebn-Sakar, whose authority 
also extends over the two next distncts, is almost independent of 
the sultan of Mascat. 

Roos-el-Jebal, also known as the Jowasimah, or Private Coast. Roos-el- 
The chief village, Ras-el-Kheymah, was destroyed by the English in Jehal, 
1810, and again in 1819 ; although since rebuilt, it has ceased to he 
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a nest of robbei s Tins coast is very mountainous, and the inhabit- 
ants, mostly Vahlwbees, are savage m the extreme Their number 
is said not to exceed 10,000 , they speak a dialect of then own, 
almost unintelligible to the Aiahs of the neighbourhood 

Kalha+ Kalhat, the coast region east of Cape Mesandom Its piincipnl 
village is the small seapoit of Leemah , the other hamlets aie about 
forty m number. The population, a rough seafaiing set, is stated 
at 60,000 

Batineh Batmeh This district includes the uholc plain between the 
mountains of Oman and the sea-coast as far as Ras-Heyian, east of 
Mascat It is the uchest, hest-wateied, and most thickly populated 
in all Aiabia, and contains several considerable towns, of which 
Mascat is the chief, and wheie the sultan, or, as he is sometimes 
called, imam, of Oman lesides The other principal towns aie 
Matiah, Baikah, Sohar, and Shenaz, all seaports of some activity 
along the coast , more than seventy other small towns and villages 
aie repoitcd to be scattered though the intenor The population, 
all Biadeeyah, and moital enemies of the Arabs of Nejd, is said to 
be 700,000 

Dalurah Dahuah, the noith-westem piovmee of Oman, having for its 
principal town that of Bereymah, besides seveial places of less im- 
portance It is the only district where the nomade population 
oeais any piopoition to the settled the total population is given at 
80,000 The Wahhabees of Nejd have often occupied and still con- 
tinue to haiass this part of the eountiy 

Jebel Jebel Akhdai This province, including the gieat feitile and 

Akhdar, well-peopled chain of the “ Gieen Mountains,” is to the kingdom 
of Oman what the province of Aied is to that of Nejd, the back- 
bone of the land Ileie aie the two towns of Nejwah and Bahluleh, 
formerly residences ol the sultan , besides Zekee, Mrnah, and about 
seventy villages The inhabitants are wailike, the women stately 
and beautiful , all belong to the sect of the Biadeeyah The popula- 
tion is stated at about 600,000 

Belad Soor Belad Sooi, a coast distuet, said to he modeiately feitile fiom 
Mascat to Ras-el-Hidd The poit of Soor is the only place of any 
note, hut seveial small villages are said to exist near the coast 
Population about 100,000 , among them are the Benoo-Aboo-Alee 
Aiabs, famous foi their biave resistance to our own troops in 
18T9-20. 

Jaylan Lastly, Jaylan, a wild region of which little is known, except that 
the inhabitants aie uncivilised, and resemble m all lespects those of 
Mahiah, with which piovince thens is conterminous 

Population The entne population of Arabia proper has been vari- 
ously estimated, some authois make it reach 12,000,000, 
others leduce it to 7,000,000 Taking the approximate 
statistics above given, we find for the whole of central 
Arabia, including Jowf, Shomer, and Nejd, about 1,500,000 
settled inhabitants, with 500,000 Bedouins or nomades , 
thus 2,000,000 may perhaps fairly represent the com- 
plete number The east coast — Hasa, Bahreyn, Oman, 
and their adjoining districts— furnishes 2,500,000 moie 
Yemen is said to contain over 1,000,000* Hadramaut 
and Mahiah cannot he very populous, the Hejaz cer- 
tainly is not 3,000,000 is the maximum estimate of 
both taken together, nomades or villagers To these 

must be added the tribes of the Smaitic peninsula, and of 
the northern frontier These may possibly bring the sum 
of the Arab population to 8,500,000, or even 9,000,000, 
with a quota of about one-fifth Bedouin to four-fifths of 
settled Arabs, to such small numerical proportions has 
the nation shrunk that once ruled by land and sea from 
the Indus to the Atlantic, and that even now, by its 
leligion and institutions, gives the law to one-eighth of the 
human race 

History, The history of Aiabia and its inhabitants naturally divides itself 
into two distinct and even dissimilar periods, that, namely, which 
preceded the era of Mahomet, and that which followed it Each 
of these two penods, though comprising in its extent seveial 
minor phases and fluctuations, now of advance, now of retro* 
giession, beam, however, a well-marked general character of its 
own The first of the two penods is distinguished as one of local 
monarchies and federal governments ; the latter commences with 
theocratic centralisation dissolving into geneial anarchy 

Prehistoric The unrestrained imagination of Arab chroniclers has indeed 

myths, added to their jinnals a third or pre-histonc tract, peopled with 
heroes and gums, men of renown, sons of Anak, much resembling 
those who figure m early Jewish records, and, it may be not unfairly 
presumed, of analogous authenticity. To such belong the fabulous 
tribes of ’Ad m the south, of Thamood in, the north, and of Tasm 
and Jadis in the centre of the peninsula Yew gorgeous are the 
descriptions given of “ Irem,” the “ city of pillars,” as the Koran 
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styles it, supposed to have been elected by Shedad, the latest desnot 
of ’Ad, m the legions of Hadramaut , and v Inch yet, after the 
annihilation of its tenants, remains entire, so Arabs say, invisible 
to ordinary eyes, but occasionally, and at rare internals, revealed 
to some heaven-favoured traveller Yague reports of the colossal 
rums of Egyptian Thebes and Karnak probably originated the 
fancy To Thamood are asenbed the more substantial traces of rock 
excavations m the north-western Hejaz , while Tasm and Jadis are 
desciibed as more scemte or Bedonm-hke in their manneis and 
mode of living Mahometan tiadition, a meie travestie of the 
Jewish, and mostly denved fiom rabbinical sources, has attempted 
to construct a pseudo-genealogy of a Noacluan chaiacter foi eveiy 
one of these lmagmaiy oi vanished elans Furthei yet, it has, in 
its eagerness to find a confiimation of its own cential idea, every- 
where asenbed their extinction to supernatural math, brought 
down on them, now by the rejection of some apociyphal piophet of 
the Divine Unity, now by atrocious misdeeds like those lecorded 
of the inhabitants of Canaan or the Cities of the Plain The sober 
historian, howevei, will, in the absence of any reliable evidence, 
documentary or monumental, abstain fiom pronouncing eitlvei on 
the chaiacter of these aboriginal tubes, oi on the manner and causes 
of their disappearance 

The fust dawning gleams of anything that deserves to he called Old Arab 
histoiy disclose Arabia wholly, or neaily so, under the rule of a race monarch- 
of southern origin , the genuine, or, as they are sometimes termed ies. 
from a mythical ancestor Kahtan, the Kahtanee Arabs These, 
again, we find subdivided into several aristocratic monarchical 
governments, auanged so as to form a broad framewoik or 11m 
lound the cential wilds of the peninsula 

Oldest and chiefest among the Aiab monaichies was that of Kingdom of 
Yemen , its regal lesidence is said to have been in the now aban- Yemen, 
doned town of Maieb, in the extieme south After a devastating 
inundation, refened with some probability to the first century of 
the Christian era, the seat of government was lemoved fiom the 
nuns of Maieb to Sana.1, a city which ha3 continued the metiopohs 
of Yemen to the present day The Yemenite kings, descendants of 
Kahtan and Himyar “the dusky,” a name denoting African origin, 
and each adorned with the reiterated surname of “ Tobba,” a word 
of African etymology, and signifying “poweiful,” are said to have 
reigned, with a few dynastic mteiruptions and palace revolutions, 
for about 2500 yeais , diuing which long penod they commanded 
the dnect obedience of the entne southern half of the peninsula ; 
while, by then* tnbnte-collectois, and by chiefs of kindled oi dele- 
gated authority, they indirectly governed the northern One of 
these monajehs is assaited, though historical criticism will hardly 
admit the assertion for fact, to have subdued the whole of central 
Asia, and even to have reached the boundanes of China ; while 
another anticipated, so luns the stoiv, the latei and more authentic 
conquests of his race on the noith African continent In both these 
cases Aiab chromcleis seem to have appiopnated for their own 
rulers, not without some additional exaggeiations, the glories and 
exploits of the Egyptian kings. But that theirs was a vigoious and 
m some respects a civilised government, is attested alike by the 
literary and architectuial relics of then* time Their soveieignty 
was at last overthrown, 529 A D , by an Abyssinian invasion, and 
was re-estabhshed 603 ad as a dependency of the Persian empue, 
till m the year 634 it was Anally absorbed by Mahometan conquest 

Next in importance to the kingdom of Yemen came the subsidiary Kingdom of 
monarchy of Hna, or, more correctly, Heei ah, situated in the north- Hna. 
easterly province of Arabian Iiak Its kings, a collateial blanch of 
the royal race of Sanaa, governed the western shore of the lower 
Euphrates, fiom the neighbourhood of Babylon down to the con- 
fines of Nejd, and along the coast of the Persian Gulf The duration 
of their empire, founded in the second century after Christ, was 
424 years. This kingdom paid an unceitam allegiance to their 
more powerful neighbours, the Persian despots ; and from time to 
time exercised considerable influence ovst the turbulent tribes of 
Central Arabia, till, like Yemen, it sank before the rising fortunes 
of Mahomet and his followers 

A third monarchy, that of Gha3san, lorded it on the north-west Kmgdomof 
over lower Syria and the Hejaz • its independence was somewhat Gbassan. 
tempered by unequal alliances with the Roman, and subsequently 
the Byzantine empire. It was founded m the first century of the 
Christian era, shortly after the flood of Mareb , and its duration, 
till subdued by the all-conquenng prophet, exceeded 600 years, 

A fourth government, that of Kmdeh, detached itself from Irak Kingdom of 
early in the fifth century, and united under its sceptre the tribes of Kmdeh 
northerly Nejd and even those of Oman, for about 160 years Its 
knags were, like those before mentioned, of Yemenite origin ; but 
their rule was weak and disturbed by frequent wars 

Much has been written by Arab authors regarding the great hum- Flood of 
daiaon, as they teim it, of Arem or Mareb, possibly a tropical cyclone Arem, 
of more than ordinary destructiveness, like that of 1867 in the Vest 
Indies, and this event they love to assign as the proximate cause 
which dispersed the families of Yemen over northern Arabia, and 
led to the foundation of the kingdoms of Irak and Ghassan, But 
the reality of the events, physical or political, symbolised by the 




“flood of Aiera,” a counteipait, after its fashion, of tlie biblical 
flood, cannot now be well decipheied 

Frospentj Tbs is, liowevei, ceitain, that the Yemenite Arabs, and especi- 
jf Yemen ally those who tenanted the south ol the peninsula, had during the 
penod now cuisonty sketched, attained a veiy fan degree of civilisa- 
tion , that aits and commeicc floimshed, that wealth was accumu- 
lated, liteiatrue cultivated, and talent held m esteem On all these 
points we have not only the uneeitam and distoited testimony of 
loieign authois, such as Stiabo, Pliny, Diodoius, Ptolemy, and the 
like, but the more positive though fragmentary evidence affoided 
by the national wntmgs, chiefly vase, that have siunved to om 
day In its general chaiactei and institutions the kingdom oi 
Yemen seems to have home a considerable leseniblance to the 
neiglihounng one of the Nile valley, on the otliei side of the And 
Sea, and, like it, to have leached at a veiy eaily epoch a relatively 
high degiee of piospenty and social cultme, fiom which, howcvci, 
it had long declined befoie its final extinction in the 7th ccntuiy I 
But the danghtci -kingdom of Hua had, as was naluial, something 
of a Peisian tinge , while that of Ghassan took a name Byzantine j 
colounng Lastly, the nomadic element piedommated in the lil- 
cemented monarchy of Kmdeh 

TTe ^Mas- But while the sceptie of Yemen was yet, m one form oi othci, 
taieb’ or outsti etched ovei the length and bieadth of the land, and its chil- 
r. oi thorn dien, the genuine oi African Auhs, formed a complete and dense 
Arab's uicle of population all aiound, the centie of Aiabia lemamed tlie 
stionghold of a diffetent though kindred lace, composed of tubes 
almost v. holly scemte, in then mode of living wild and feiocious , 
less susceptible oi cultuie, but gifted with gieater eneigy and 
concentiation of piupose than then southern cousins The latest 
reconled emigiation of this bianoh of tlie Aiab stock had been not 
fiom the south but the north , and instead of the mythical Kahtan, 
they claimed a no less mythical Adnan, oi his supposed grandson 
Nezat, foi then aucestoi , then language, though ladicafly identical 
until that spoken by the genuine Aiabs, was yet dialectically 
diffeient in soveial lespects, and neaierto the Synac oi Hebrew 
Lastly, unlike the Arabs of the south, they had little disposition foi 
agucultuie, and even less foi aichitecture and the fine aits, then 
instincts leading them to a pastoral and consequently a noinade 
life The almost infinite ramifications of these “Mustaieb” oi 
‘ ‘ adscititious Arab " tubes lead ultimately up to five pnncipal stocks 
These weie Rabeeah, which, liowevei, laid some claim to a Yemenite 
lansman3hip m the east centie of the peninsula, Koieysh, on 
the west, Keys, or Keys-Eylan, and Hawazin, on the noith, and 
Tameem m the middle 

Revolt of Histoiy has left umecoided the exact date of their amval in 
the noith- Arabia , noi has she defined the peuod during winch they lemamed 
m. Aiabs. tubutanes, though often lefiaetoiy, of the kings of Yemen But 
m the 5th eentuiy of the Chustian eia there appealed among the 
Mustaieb tubes a leader of extraordinary talent and energy named 
Koleyb, spuing from the tube of Rabeeah, who having, in the 
fashion of William Tell, slam with his own hand the insolent and 
licentious tax-gatheier sent them fiom Sanaa, raised the banner of 
general levolt m Nejd , and, m the battle of Hazaz, 500 a d , bioke 
For evei the bonds of Yemen from off the neck of the northern or 
scemte Aiabs This done, Koleyb aspued to unite his countrymen 
into one vast confedeiacy, ovei which he himself exeicisecl foi a 
time an almost kingly power , hut the scheme was prematuiely 
broken off by his own assassination Left now without a mastei, 
but also without a ruler, the “Mustaieb” tubes found themselves 
involved m a senes of wais that lasted duung the whole of the 6th 
century, then heioic period Yet m spite of seveie losses sustained 
in battle by this oi that paiticulai clan, then power as a whole 
went on increasing, till at the dawn of the 7th century they had 
wholly absorbed the feeble kingdom of Kmdeh, and encioaehed 
yeaily moie and moie on the narrowing hounds of Yemen, Irak, 
and Ghassan Noi, piobably, would they have stayed tdl they 
had become absolute lords over the whole, or neaily the whole, of 
the peninsula, had theie not developed itself fiom among them- I 
selves a still moie eneigetic element which, before many yeais had 
passed, leduced both noithem and southern Aiabs alike to common 
obedience, then raised them to an unexpected height of common gloiy, 
and at last plunged them, along with itself, into one comprehensive 
Sue of decline and rum This new and. potent element was the well-known 

Koieysh, clan of Mr or Koreysh Its families, of Mustaieb descent, had 

at an early period, which subsequent and Mahometan chromclas 
have tried to identify with the fortunes of the mythical Ismael, 
established themselves m the southerly Hejaz, near the town of 
Mecca, a locality even then the principal religions and c ommercial 
centre of Arabia Already, at the beginning of the 5th century, 
the chiefs of Koreysh had, by a mixture of violence and craft veiy 
characteristic of them lace, rendered themselves the masters and 
the acknowledged guardians of the sacied “ EAabeh,” This square 
stone temple, or rather shrine, itself of unknown antiquity, was 
situated within the precincts of the town of Mecca; and to it the 
Aiabs were m the habit of bunging yearly offerings, and of ™ airing 
devout pilgrimages, for centunes befoie Mahomet had adopted it 
into the new ritual of Islam as the house of the true God The 


keys of the conseciated building had ongiuall} been m possession 
of delegates appointed by the monarch of Yemen, hut the Koieuh 
| Aiabs, having once obtained them, held them last foi evei after, jnd 
successfully repelled every effoit, both of then own pagan competi- 
tors and of the invading Christian Abyssmians, 570 a d , to recap- 
ture oi to seize them Their possession of the temple-keys not only 
gave the tube of Koreysh a semi religious pre-eminence over all tlie 
othei clans of Aiabia, but also placed at then disposal the treasures 
of gold, silvei, jewels, and othei ofieungs accumulated by tlie 
pagan piety of ages in the temple of Mecca 
A moie impoitant, as also a more creditable, source of wealth to Tudeuitl® 
the Koieysh elan was then Red Sea coast tiaffic, paiticulai ly with Yemen, 
the poits of Yemen and Abyssinia Jiddah has been always 
the chief wcsteily seapoit, and Mecca, which is only a few leagues 
distant, the pnncipal inland empouum of Aiab tiade, and undei 
the dominating influence of the clevei and active merchants of 
Koieysh, both places acquired special piospenty and importance 
Lastly, only a day’s journey distant fiom Mecca, was held, m tlie p lu « 
pie-Islamitic tunes, tlie great yeaily fan and gathering of Ulead, so okad 
called fiom the name oi the plain where it used to assemble. — i 
national meeting, frequented by men of all conditions, horn all 
quarters of the Aiab peninsula, and lasting though the entire 
month of Dhoo-l-kaadeh, which m pagan, as subsequently in 
Mahometan reckoning, immediately preceded the ceremonies ol 
the annual pilgumage Here hoise-iaces, athletic games, poetic, d 
recitals, and evciykmdof public amusement, diveisifieil the more 
senous commeicial transactions of an open fan, that, m its compre- 
hensiveness, almost assumed the piopoitions of a national exhibi- 
tion , here, too, matters of the highest import, questions of peace and 
wai, of treaty and alliance, of justice and revenge, were habitually 
treated by the chiefs of the noithem Aiabs , the “children oi Mezai, ' 
to give them their favouute “Mustaieb” pationynnc, assembled in 
a sort of amphictyomc council, not less ancient, but, while it lasted, 
much more influential tluoughout Arabia than that of Thebes e\u 
had been m classic Hellas In this assembly the immediate local 
pioximity of the Koreysh chiefs, joined to then personal wealth, 
courage, and address, assigned them a predominant position 
Of their pedigree, which, as is well known, includes that ot Origin A 
Mahomet himself, we have a carefully— too carefully, indeed, foi KoiejsH. 
authenticity— constiuc ted chiomcle, hanging the family tree up m 
due foim to Islimael, the son of Abiaham, of whom the Koreysh 
figure as the direct descendants In the same aitificial annals tlie 
Yemenite oi genutue Aiabs appear undei the cousinly chaiactu 
of the children of Joktan, the son oi Hebei On these points all 
Mahometan annalists are equally positive and distinct , all otlu i 
Aiab testimony equally adverse oi silent That a fable so utteily 
defiant of reasonable chronology, and even of the common sense 
of history itself, should have been adopted as matter of fact by 
Aaab vanity and ignorance, is less surprising than that it should 
have found favour in the eyes of not a few, indeed of most, ot 
om own Emopean writers Enough here to say that Mahomet, m 
chromcleis, by adopting as mefiagiable histoucal authonty the 
Jewish records, and then retouching them here and there m accord- 
ance with then own special predictions and tenets, have succeeded 
m concealing the truth of then own national identity and stoiy 
fiom themselves and even fiom otheis, undei an almost hopeless 
incrustation of childish, fiction A coirecter veision of Aiab histoiy 
and pedigree will, so fai as possible, be given towards the end oi 
the piesent article To sum up, at the opening of the 7th centre y 
of om eia, and comcidently with the fust appeaiance of the pio- 
phetic autocrat and destined remodellei of Aiabia, the oveiteemnre 
life and eneigy of the great peninsula was, bioadly taken, tires 
divided —Foremost stood the tribe of Koieysh, with their allies, a 
powerful confederacy composed of tribes belonging to the Mustareb 
oi noithern stock, and occupying the upper halt of the westeilv 
coast and region Next m impoitance came the countless rede- 
pendent and, thus fai, uncentialised clans of the centre of the 
peninsula, they too, mostly are of Mustaieb origin, though a lew 
claimed the moie ancient and anstociatic kmsmanslup oi Yemen 
hut without however, paying any allegiance to its rulers Lastly' 
to the south, east, and uoith, still existed the noble but enfeebled 
ieh.es of the old Yemenite kingdoms of Sanaa, Hua, and Ghassan, 
half-sunk into Persian oi Byzantine vassalage, and exeiting little 
authonty, even withm their own ancestial limits 
But, howevei impoitant to the country itself and m then ulti- Contact 
mate results to the woild at large, might be the events that took with 
place within Arabia during the pre-Islamitio epoch, they had small foram 
b fcl n ^°' a “e Rations ou tside lie peninsula. The Yemenite queen nations, 
ot Sheba s ambaasage to Solomon, even if an historical event, led 
at least to no histoucal results; and with other coeval rulers and 
nationalities, Greek, Persian, and Macedonian, the Arabs rarely 
came into any other contact than that of distant and desultory 
tiaffic. Nor do the frontier skumishes by which an Antigonus or 
a Ptolemy attempted, without success, to gam a footing in Arabia, 
deserve more than a passing notice ; and Pompey himself, victorious 
elsewhere, was foiled on its frontiers 
At last, during the reign of Augustus, .Elius Gallus, the Roman 
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Expedition prefect of Egypt, undertook a militaiy expedition against Yemen 
ofAHlius itself) witn the view of annexing that legion, which lepoit ennched 

Gallus with immense treasures, to the Romau empire "With an army 

composed of 10,000 Roman infantry, 500 Jews, and 1000 JSaka- 
theans, he crossed the Red Sea m 210 galleys, and landed at Moilah, 
or Leuce Come, in 25° hi lat , neai the modem Yamho Aftei 
some delay, the consequence of disease and disoigamsation among 
his troops, he marched southward until he leached the inland 
district and city of Nejian, on the nearei fiontiei of Yemen The 
town of Nejian he is said to have taken by assault, as well as a 
few neighbonnng places, probably meie villages, of little note 
Meanwhile a huge foice of Arabs had assembled to oppose him, but 
Gallus easily defeated them, and advanced to Maieb itself, then, 
we may suppose, the capital of Yemen But the Roman soldiers, 
unaccustomed to the heat of the tiopical climate, and much i educed 
m numbers, weie incapable of laying siege to that town , and then 
general found himselt thus foiced to retreat, and icciossed the sea 
to Egypt without having eilected any peimancnt settlement on the 
Arab side Later attempts made by Roman govemois or geneials 
under Tiajan and Seveius weie lestneted to the neiglihouihood ot 
the Syrian fiontiei , and the mined cities of Bosiah and Petia yet 
indicate the landmaiks of the extieme southerly limits leached by 
impeiial dominion over Arab temtoiy 

Abyssinian More serious, and mote lasting in its consequences, was the gieat 
invasion of Abyssinian invasion of Yemen in 529, when Aryat, son oi lieutenant 
Yemen of the king of Abyssinia, landed in Aden with an amiy of 70,000 
men, to avenge his co-iehgiomsts, the Chnstians, who had been 
cruelly persecuted by Dliow-How as, king of Yemen, himself a 
proselyte to, and an ardent propagatoi of, the Jewish code The 
expedition was successlul , Dhow-Nowas perished , Cluistiamty 
was proclaimed , and foi seventy-six yeais the Ethiopian conqueiois 
letamed subject to then rule the southern and ncher lull of tlic 
peninsula Then king Abiaha ei en advanced, m 569 a d , the j eai 
of the bn th of Mahomet, as fai as Mecca, hut beneath its walls 
suffered a mpulse, which has been magnified by the Koian and 
Mahometan tiadition into the propoitions of a mnacle Peisian 
assistance, furnished by the gieat Chosioes, ultimately enabled the 
Arabs undei Seyf, son of Yezen, the last dnect lineal descendant of 
the old kings of Sanaa, to liberate then teintoiy fiom its dusky 
usurpers, 605 A d 

Era of The 7th century had now commenced, and befoie long the 
Mahomet, wonderful successes of Mahomet, oi, m moie collect oithogiaphy, 
Mohammed, 622-632 A d , while they closed m one gieat centialis- 
mg effort the era of Arab pi ogress and development witlnu the 
land, opened a marvellous phase of new activity and almost bound- 
less extension without The stoiy of the gieat piophct and of Ins 
book, the obstacles lie encountered and oveicame, lus labours, lus 
reverses, lus wars, lus filial and decisive success, belong to the 
separate article that beais his name Here it may suffice to state 
that at lus death, 632 a d , the eleventh year of the Islanntie eia 
of the Hejiah or flight, which he himself had founded, Mahomet 
left the entire Arab peninsula, with the sole and tiansient exception 
of the tribe of Tameem, and a few' Yemenite elans, who foi a short 
while preferred the levelations of lus uval Moseylemah, tlic “false 
prophet" of Nejd, united under one sceptie, and m one meed 
Election of Aftei the disputes which might natuially be expected fiom a 
Abu-Beki general election and turbulent electois, and winch, fomented by 
the ambitions and intngmng All, nephew and son-in-law of the 
prophet, lan so high between the “ Ansai,” oi chiefs of Medinah, 
and the “Moliajireen," or those of Mecca, as to threaten the pie- 
mature disiuption and extinction of the Islamilic empire, Abu- 
Bekr, fathei of Ayeshah, the favoui ite wife of Mahomet, was chosen 
to be the great man’s caliph, —“Khaleefah” is the Aiab w’oid — 
oi successor His reign lasted only two yeais , hut it sufficed foi 
the subjugation of the lebel tubes of Nejd and Yemen, the conquest 
of Damascus, and the commencement of the long caieei of victory 
that earned the anus, the language, and the institutions of Aiabu 
ovei half the old world, fiom the banks ot the Indus to the shoie^ 
of the Atlantic, and fiom the burning sands of the mid-African 
deseit to the green vineyards of pleasant Fiance These events we 
will now pass in crnsoiy leview 

Fall of Syna, distracted by long sedition and the bitti l* m ally of ecclesi- 
Damascus, astical sects, fell a fiist and compautively easy piey to the hiudy 
invaders Led by Khaled, the boldest and most talented among 
the eaily Mahometan generals, the Aiab troops occupied Bosiah, 
overran the i egion of Hauran, and advanced against Damascus The 
Byzantine army hurucdly sent by the Greek empeior neiachus to the 
relief of the besieged town, was defeated with tremendous slaughter 
on the plains of Eznadm, where fifty thousand men are said to hav e 
fallen on the Christian side alone , and Khaled, following up his 
victoiy, instantly invested the capital of southern Sym Aftei a 
seventy days’ siege, and in spite of the brave defence made by the 
Christian gamson under the leadership of Thomas the patrician, 
son-in-law of the efnpeioi himself, Damascus was taken, half by 
storm, half by capitulation, on the 3d of August, 634 a d , 13 A n , 
and amid all the vicissitudes of succeeding centuries has lcmamed 
ever since, not only a Mahometan, hut an Arab city. 


Heudius, who, miaw.uo at fust of the impoi lance of the cmis, Battle of 
had hithcito remained almost inactive m Antioch, lus noitli-Syriun STamook. 
xesidence and capital, now, loused to exeition, collected an aimy of 
80,000 men, the gieatei number of whom, lemforced by 20,000 
auxihanes fiom among the Gliassamde Arabs, weie led at fiist by 
the empeior himself, then by Manuel, a tiled Bjzantme general, to 
meet the evei -advancing Mahometans These last, undei the 
standard of Khaled, had alieady added Homs oi Emesa, Baalbec 
oi Heliopolis, and llama, the Hamath of Scnpture, to their 
list of conquests They now fell back on a stiong position 
behind the windings ol the Yeimook or Hieiomax, a small 
sticam issuing fiom the southern slopes ot Mount Heimon, 
which now beais the name of Jebel-esh-Slieykh The battle, m 
which Manuel took the oflensive, Khaled the defensive part, raged 
foi seveial days, and ended in the total defeat of the Greeks, 636 
a D , who aie said to have lost upwaids of 100,000 men, including 
Manuel himself, while at least 5000 of the victois rem am ed on the 
fold Syna was now open to the Aiabs, and Jeiusalem, which, Conquest of 
with the difficult and mountainous distuctof south-eastern Pales- Palestine 
tme, had hitherto been pi udently neglected by Mahometan stiategy, Sym, and 
capitulated, 637 ad, to the calipli Omar, who, appiehensive lest Mesopo- 
Khaled, if left to hnns°lf in Syna, should establish a semi-mde- tamia 
pendent pnntipahty ot 1 is own, came thithei m person to leceivc 
the keys of tile holy city Aleppo, and Antioch itself, soon followed 1 
last the sea-coast, with Jaffa, Heyiout, Tnpoli, and its many othei 
towns and ports, was ovuiun , and within six yeais fiom the death 
of Mahomet the entue Syiian region, fiom Mount Taurus to the 
Red Sea, had become what, so fai as language and usages aie con- 
cerned, it has ncvei since ceased to be, an Aiab piovmce Witlun 
a short tame aftei, Mesopotamia undei went the same fate , and the 
conquests of Taisus and Diar-Beki biought the Aiabs m immediate 
contact with the uplands of Armenia and Kooulistan, which for all 
succeeding times lemauwd the ultimate limits of their peimancnt 
occupation 

With so much fighting on then hands to the west of the Eupluates, Conquest of 
the Aiab conqueiors had foi awhile leframed fiom attacking the Persia. 

f ieat Peisian empue to the cast of that rivei, except by a few’ 
esultory and foi the most pait unsuccessful laids Nor did the 
battle of Hna, m winch the Aiab aimies undei Jeicci destroyed 
a large body of Peisian tioops, and avenged the previous losses of 
then countiymen, moio than lcstoie the apptueut balance between 
the two empnes But Yezdegnd, the last ot the Persian monarchs, 
rashly piovoked the extieme chances of a decisive war by sending 
his best general, Eustum, acioss the Eupluates with an aimy of 
120,000 men, to offei battle to tlie Aiabs, then commanded by 
Saail, a native of Yemen, m the open plains of Kadeseeynh or 
Cufa, not far from the site of ancient Babylon After four days’ 
haid fighting, the Peisians gave way, having lost the gi eater number 
of their men, besides tlie imperial standaid, once the apion, so 
tradition said, of an Ispahan patnot blacksmith, and for many 
ages tlie palladium of Iian The Arab general, profiting by the 
utter discomfiture of lus opponents, ciossad the Euphrates ana the 
Tigris, took possession, almost without lesistance, of the royal 
capital of Medain or Ctesiphon, wlieie spoils of immense value 
were found, and pushed on to the moie ancient metiopolis of Susa, 
m Chusistan But the completion of the woik of conquest was 
leseived to lus successor m tlie field, Nooman Ebn-Mekran, who in 
the battle of Mahavend, 641 ad, neai Ecbatana or Hamadan, 
destioyed the last hopes of Persian independence Yezdegird fled, 
to fall soon aftei by the hand of an obscuie assassin, and his 
daughter, earned away captive, was taken m marnage by Hasan, 
the son of All— an ill-omened marnage, that, by its dower of Peisian 
pietensions and sympathies, contubuted not a little to the disunion 
and subsequent downfall of the Aiab empire The whole of Persia, 
fiom the Caspian and the Eupluates to the Indian Ocean, now le- 
ccivcd the religion and the lule, though not the language, of 
Aiahia, Khoiasan, Kennan, Mekran, Seiston, and Balkh, were 
next subdued, and for a while the Oxus became the eastern limit of 
Aiab dominion Thus befoie a century had elapsed the entne 
legion west of the Indus obeyed the Arab and Mahometan caliph of 
Damascus 

Westerly the first Aiab conquest wns Egypt This important Conquestof 
acquisition was made by Amioo, a man alike distinguished as a Egypt and 
general and a statesman, during the reign of the caliph Omar Africa. 
Fannah, or Pelusium, the easterly key of Egypt, was first leduced, 
and the conquerois, pioceedmg inland, assuiod then communica- 
tions with Aiahia and the Red Sea by the occupation of the Delta 
and Cairo Thence, after much liaid fighting, they reached and 
invested the city of Alexandria, and a fourteen months’ siege was 
rewaided by Hie capitulation of that city, December 22, 640 A D 
Ho further resistance w r as offei ed, the Coptic population gladly 
exchanged the polished but heavy Greek yoke for the barbarous 
but lighter rule of the Arabs, and Egypt, like Syna, has remained 
socially, though not politically, a dependency of Arabia to the pre- 
sent day The subjugation of northern Afnca, including Tripoli, 

Carthage, Tangier, and the entire coast from the Nile to the 
Atlantic, occupied sixty years more j but m the battle of Unca*. 

II. — 33 
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G98 A D the list r emnan ts of the Byzantine empue were obliterated partisans, who at last, impatient of delay, broke into the lesidcnce 
f 10 m the southern shows of the Mediterranean, and Afnca was no ot the ancient caliph at Medniah, and murdered him there, 656 
1 m closely and permanently annexed to the Arab empue than AD Stained with blood. All usurped the throne, while Aye- 
Syria and Egypt had already' been shah daughter of Ahu-Beki, and widow of the prophet, coRected 

Conquest of At last, at the opening of the 8th century, Musa, the talented loundhei the avengeis of the b ood of Othman, and the first civil 
Spam. and ambitious administrate! of these vast provinces, received the war of Islam was inaugurated by a haid-fouglit battle, known as 
well-known message of the tiaitor, Count Julian, that brought on the “ Day of the Camel, near Bosmh, 656 a d Ayeshah was de- 

the invasion of Spam At the order of Musa, ks lieutenant, Tank, feated , hut the cause of Othman was soon aftei taken up by his 

crossed the straits which yet bear ks name, 711 ad , and soon talented kinsman, Muawwiyah, governor of Syria, wlio in the 
after disembarking in Andalusia, met and defeated the ainucs of battle, oi rather senes of battles, fought near Sofoyn, on the upper 
Spam m the decisive battle of Xeies, where Roderick, last of the Euphiates, 658-9 A D , bioke the stiengtlx of All s faction Duveu 
Gothic kings, lost his ciown and hfe Tank, 16,000 of wlio.se fioin S^na, Egypt, and Arabia, All letned to Cufa, wheie an 

soldieis aie said to have lemamed on the field, lequcstod and ic- assassin s dagger avenged on his own peison the crime by winch lie 

ceived fresh troops, with which he speedily reduced Malaga, Gianada, had opened the way to ill-gotten and piecanous pow er, 660 A D 

(Joidova, Seville, and finally the Spanish capital, Toledo, itself Muawwiyah, left by ks rival s death sole though not undisputed Omni 
Musa now followed m peison, took the command somewhat ahiuptly emeei-el-moomeneen, or ‘ ruler of the faithful,' fixed lus seat of calipl 

fioin his lieutenant, icceived the submission of Saiagossa and government at Damascus, wheie he and the fouiteen succeeding 

Barcelona, reached the Pyi cnees, and ledueed the whole of Spam, puuces of ks hue luled foi eighty-nme yeais Yictonous abioad, 
Galicia excepted, to ail Aub dependency His own lecall and lus dynasty, generally called by Euiopean authois the “Orammde," 
disgrace, the result of court mtugue and ioy.il ingratitude, stayed Bom the name of Omeyyah, father of the lace, was foi its fust 
wlule the fiu thei spiead of the Aiabtonent. foityyeais harassed byliequent insurrections within the limits of 

Invasion of But m 731 A n the celebrated Mahometan geneial, Abd-ei- the empue. The initial distm bailees from which all tlut succeeded 

Trance. Rahman, at the head of a nunicious aimy, ciosscd the Pyienees, duectly oi lndnectly took rise, weie due to the mtngues of the two 

and by the victoucs, oi lathei massacies, oi Ailes and Bouleaux, re- sons of Ah, Hasan and Hoseyn, both of whom weie deeply imbued 
duced the whole of Fiance south of the Lone But at Toms he with Persian supeLstition, aud who theieby soon gave the sclusm 
met the mam Fiench aimy, commanded by Chailes Martel, mayor that they headed a leligious as well as a political charactei 1 

ot the palace, and founder of the Gailovmgian dynasty Heie, m Aftei the death of the lazy and contemptible Hasan, ks younger R e \ol 
i bloody battle of seven days, the tide was turned Abd-ei -Rahman and moie active but equally faithless hiothei Hoseyn, lai&ed the Hose: 
himself fell, and ks tioops were dispeised, and fled, nevei to return standard of levolt in the eastern piovmces, where he hoped to the A 
Hot long aftoi, 759 A d , Pepm, son of Chailes, delivered Fiance gather lound km ks Peisian auxiliaries , but befoie he could duw famib 

from the lmgeung vestiges of Mahometan nde. Spam, however, ks followeis to a head he was met at Keibela, on the Euphrates, by 

remained foi more than five centunes an Arab settlement , and hei the well-organised tioops of the caliph Yezced, son of Muawwiyah, 

language, literature, and usages bear even yet the impunt of those and perished miserably, 680 A d. His descendants and kinsmen, 

who luled hex so long Sicily too, Candia, Rhodes, Cypius, Malta, for theie were many, continued, howevei, now one of them, now 

Sardinia, and even Cornea, with other islands of less note in the anothei, to levrve the pictensions of their family, and foi moie 
Moditeuanean, became each m turn, though none foi long, Aiab than a century they disquieted the empue, especially on its eastein 
possessions In Asia Mrnoi, on the conhaiy, on the shores of the and southern frontiers, with sedition and rebellion. At last their 
Black Sea, and east of Samaikand, the Aiab mvadeis, in spite of evident defection from oithodox belief, joined to the extravagance 
brave and leiteiated attempts, two of which, 670 and 717 ad, and licentiousness both of their teaching and practice, so dis- 
weie directed against Constantinople itself, were never able to make gusted the Aiab lace that scaicely any adherents weie left them, 
good then footing But at the close of the Benoo-Oweyyah dynasty, except among the Moorish tubes of northern Afnca, where thou 

Extent of 755 ad, thou empue compusecl the whole basin of the Mediter- influence, founded on the stiangest impostures, predominated foi a 

the Aiab ranean, with tho exception of its noi them side , m Africa its only time, and in the still moie cougemal soil of Peisia. There indeed 
empire, limits were the great central desert, m Asia the plateau of Kobi and the sect obtained a peimanent footing and ultimate supiemacy. 

the Indus, and throughout almost all these legions the Aiab element Thus ongmated and thus was perpetuated the fiist and widest 
oitliei lemamed absolutely predominant down to our own time, oi spiead of Mahometan schisms , the adherents of tho legitimate 
has at least left distinct tiaces of its existence caliphate and the oithodox doctune assuming the name of “ Soon- 

Internal We must now giro a buef glance at the internal condition and nees” or “Traditionalists,” while the sectaues oi All aie known 
organise- institutions of this vast empue, wkch weie such as to affoid as “Sheeah” or “Separatists " to this day 

lion, from the very fust no favour able omen of political stability. More formidable, however, to the Damascus piinces, though sooner Revo! 

Mahomet, when dying, not only omitted to name a successor, but, extinguished, was the revolt of Abd- Allah, son of Zoboyr, a biave Abd j 
woise still, designated no electors , and tkough all the centuries of but nairow-mmded leadei, and nearly connected by blood with Elm* 
Arab rule the conditions both of elective and of hereditary light Mahomet himself Supported by the townsmen of Mecca and Zobej 
weie never accurately defined Hence the eaily uvalnes, aheady Medniah, besides a great proportion of tho noithein or “ Mustaieb ” 
alluded to, between the “Ansar” and the “Mohajireen and tubes, he was foi more than ten yeais acknowledged as caliph by 
hence, not long aftei, the yet moie dangeious contention between half the Aiab world, till slam by flajjaj Ebn- Yousef, the greatest 
the family of Omeyyah, from wkch Othman, the thud Mahometan of the Syrian generals, during the stoimmg of Mecca by the 
caliph, descended, and the kindred house of Hashim, the more Damascene troops, 692 A d. The mtiepid but feiocious Mukhtar, 
immediate relatives of the prophet. Meanwhile, within the ranks at fiist a suppoitei of Abd- Allah but afterv.aids his rival, and. head 
of Hashim itself, All, nephew of Mahomet, and husband of of the “ Khovanj ” or “ secedeis," maintained a sepaiate revolt on 
Fatnnah, ks only daughter, denying every light of free election, lus own account m Cufa, till slain m battle by Musdab, son of 
advanced lus own special title to the throne by the presumed claim Zobeyr, biother of Abd- Allah. The “Khowanj,” howevei— brave 
of nearness of blood, a title persistently urged by ks descendants, and well-meaning though visional y men, some of whom were notkng 
and for centimes a constant source of dissension and weakness in else than ovei -zealous Mahometan pnests oi lefoimeis; others, 

: Hie empire Nor, wlulst the nomination of the caliph himself, the sectaues of All and his family , otheis, again, fieo-thinkeis of lepub- 
' centre and keystone 'of the Aiab political edifice, was thus left un- hcan tendency— found a new and successful leadei m the courageous 
defined, weie the lcmainmg details of Hie construction at allpieciser Shebeeb, a native of Ha&a, who foi seveial years maintained their 
in their chaiactei No aceiuate line of demarcation sepaiated the cause on the upper Euphiates, while the levolt of a large portion 
executive from the judicial, or these again from the financial depait- of the Ommiade aimy itself, m the extreme east of the empue, 
ment ; no municipal organisations weie established oi even acknow- wheie the caliph’s own geneial, Abd-er- Rahman, headed the msub- 
ledged; absolute despotism was the only foim of government, ordination, shook the empue to its foundations But over these 
whethei pnmaiy oi delegated, m the capital as in the provinces , and other enemies tuumphed the military and administrative skill 
actual resistance and revolt the only remedies against its abuse, of Hejjaj , and it was only under km, the scourge of lebels, and 
Such an empue might conquer, but could not govern, at least for pillar of the Ommiade caliphs, 705 A d , that anything like ical 

internal tranquillity was even for a kief penod given to the empire 

Internal These mheient evils manifested themselves by then unmistake- Half hereditary, half elective, the family of Omeyyah numbered Declir 
history able bad effects 1 from the very fiist. Once only, when Abu-Bekr fifteen successive pimees on the throne, mostly men of talent, able Oman 

The flirt died, 634 a.d , after only two years of reign, tbe elective accession admunstiators, and some of them distinguished authors and poets Aynas 

lour of Omar, the austeiest, but also the most capable of all the early But then peisonal merits weie unavailing against the downward 

caliphs, Arab rulers, was sanctioned by an almost unanimous approval , progiess of disoiganisation, the necessary result of an essentially 

though even then the restless intrigues of tho ambitions and un- defective system of government, and rapid teiiitonal extension out 
principled All made themselves manifest. After a glorious reign of all piopoikon with the means of consolidation ; and the latter 
of ten yeais, the conqueror of Syria, Persia, aud Egypt, perished, years of them dynasty piesent a melancholy scene of turbulence and 
644 a.d,, assassinated by a Peisian slave, Firooz bv name, and confusion. Then appeared a new enemy, more dangerous than any 

, Othman, son of Affan, of the noble family of Abd-esh-Shems, was of the piecedmg, to the Damascus sceptre, in the person of Ibrahim, 

elected m his place. The twelve years of ks administration were great-grandson of Abbas, the uncle of the Piophet, who after long 
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head of the family of Hasliem, from old time the hereditaiy enemies 
of the no less noble family of Abd-esh-Shems and Omeyyali, and 
consequently the legitimate claimant of soyeieign power Mis cause 
was upheld by the temble Abu-Muslim, a gloomy hut talented 
fanatic, native of Khoiassan, who raised on Ibiahim’s behalf the 
standard of revolt m Kerman. Soon Peisia and its adjoining 
pi o vmces, despamng of finding to themselves a worthy leader among 
the frivolous descendants of All, joined the kmdied lanks of the 
children of Abbas Ibrahim, indeed, penshed , hut his younger 
bi other, Abd Allah Abu- Abbas, moro known m lmtoiy as “ JEs 
Saffali,” or “theBloodsbedder," took lus place, and was pioclauned 
caliph eveiywhere to the west of the Euphiates. Syria, Aiabia, and 
Egypt still held out foi Mcrwan, the last of the Ommiade caliphs , 
but the great militaiy talents, stained by remoiseless ciuelty, of 
Abu-Muslim, turned the scale The decisive battle was fought 
on the hanks of the nvei Zab, near Irbeel(the Ai Ida, of classic 
history), 749 A D , and the whole of Syna was soon after ovenun by 
the black-tuibaned aimies of Peisia Meiwan himself, aftei much 
unavailing display of peisonal eouiage, fled to Damascus, and 
thence to Egypt, where he was oveitaken and killed by his puisueis, 
750 A D 

Fate of the Urged on by the pitiless Abu-Muslim, who shoitly aftei himself 
Omeyyah fell a victim to the suspicions of lus own equally ciuel but moie 
family. treacherous master, the victouous Saffah sought out eveiywheie the 
members, howevei remote, of the Omeyyali family, and put them to 
death under circumstances of the most infamous barbarity The 
very tombs of the dead were bioken open, and the bones of the 
gieat Muawwiyah. and his noble suecessois dispeised One youth 
of the doomed house alone, Abd-ei -Rahman byname, effected his 
escape to the still friendly piovmces of Afaca, and thence to Spam, 
where he founded the illustrious dynasty that leigned m Cordova 
over the Iberian peninsula foi two centuries and a half 
Declme of But with the fall of the Benoo-Omeyyah dynasty and the 
Arabia. caliphate of Damascus fell the piospenty of Aiabia heisolf, uevci 

again to rise Aiabs of the noblest, wealthiest, and most gifted 
stock, descendants of the princely Abd-Shems, the head of Koreysh 
m pre-Islamitic times, the Ommiade princes had established the 
centie of their government in a city intimately connected by land 
and by sea, by commerce and by nationality, with Aiabia piopei 
and the Hejaz, and m steady adherence alike to the feelings and 
policy of their race, they always lcgaided then native countiy as 
the choicest jewel m then own impeiial ciown They weie Aiabs 
fiist and caliphs afterwards. Hence it was fiom Arabia that they 
drew almost exclusively the officials of then woild-wide admmistia- 
tion, both for peace and wai , the piovincial governors, generals, 
collectors, judges, admimstiatois of their nomination were all, oi 
nearly all, of Arab blood ; and the improvement oi enrichment of 
Aiabia herself, tlio facilitation and extension of Aiab trade and 
commeice, and the eucouiagement of Arab talent, literary and 
aitistic, were the foiemost of their cares, Meanwhile the peninsula, 
obedient indeed to the caliph as to its supreme head, but letaming 
m great measure the local institutions of its heieditaiy government 
by chiefs and in tubes, enjoyed a degiee of gcneial tranquillity, and 
even of compaiative unity, that it had never realised befoie, noi has 
ever since. Even the hcieditary rivahy between the northern oi 
“ Mustareb ” Aiabs, who about this time assumed the title, which 
they still beai, of “Keysce,”— a title denved fiom the numerous and 
influential stock of “Keys-Eylan,” and thence communicated to 
the rest— and the southern or “ Yemenee ’’ Arabs, a uvalry founded 
in diveisity of lace, fosteied by long and bloody wais, and con- 
tinued, though under ceitam modifications, to oui own time, might, 
and often indeed did disquiet, but could not ovoithiow, the beneficial 
ordei of prevailing tianqiullity 

Policy of With the accession, howovei, of the Abbaside caliphs, 730 A D , 
the Abba- the good days of Arabia came to au end Though they also were, 
side like then Ommiade piedocessois, Aiabs by origin, and indeed of the 
dynasty, purest Arab blood, they owed their place on the thione, not to 
Aiab partisans, but to the influence and the arms of the anti-Arab 
and eastern piovmces, Persian, Tatai, and Turkoman, beyond the 
Tigris , whilst the Aiab half of the empire had almost unanimously 
declared for their supplanted mals Hence the Abbaside policy 
rested on a non- Aiab base ; and its lepresentatives, although de- 
scendants of Koieysh and Hashim, systematically neglected or even 
depiessed the Aiab element of then lule, while they stiengthoneA 
and elevated the Iiano-Tuiaman oi central Asiatic. Their thione, 
at first tiansferred fiom Damascus to Hashimeeyah, the newly- 
founded residence of Abd- Allah Es Saifah, on the Euphrates, was 
soon aftei removed furtliei east to the banks of the Tigiis. Here, 
close to the ruins of the old Persian capital of Madam, the second 
Abbaside caliph, Almansui, laid, 760 A.D , the foundations of 
that great city which, under the Persian name of Baghdad, still 
remains a monument of his personal energy and of the policy of 
his race 

Decline of Within its walls, surrounded by Persian ministeis or slaves, 
the Abba- amongst whom the family of Barmek has attained a tragical 
side celebrity, and by an armed body of Turkish or Turkoman guards, 

caliphs. at first their servants, but befoie long their masters the descend- 
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ants of Abbas held foi a centuiy the substance, and for four 
centimes moie the shadow of a sceptie Some of their names, and 
thatof Haroon-el-Rasheed, 768 to 809 A.D , in particular, are con- 
nected with great events and famous memones, but the lecords of 
their reigns belong to Peiso Asiatic rather than to Arab history 
Indeed, from the death of the eighth caliph of the lace, El-Mosta- 
sim, 842 ad, to the accession of the last of their dynasty, El- 
Mostasim, 1242 A d , these pnnees weie meie puppets in the hands 
of the Peisian, Kooid, Tuikoman, oi Tuikish meicenanes, by 
whom they sunounded themselves as a pioteetion against t hen own 
Aiab subjects Meanwhile piovince aftei piormee sepaiated itself 
from then empne, and leasseitcd its own native chaiacter and in- 
dependence, till m 1258 A D the pagan and Tatai chief Holagoo, 
giandson ot Genghis-Khan, stoimed Bagdad, ami extinguished the 
decrepit dynasty of Abbas m the blood of the last caliph. Yet 
Aiab genius, though depnved of political suppoit, maintained by 
its philosophical and liteiaiy vigoui thiough all those dieary cen- 
tuues, nor has even m oui own time wholly lost, a eeitain intel- 
lectual ascendancy m Baghdad and its vicinity 

Meanwhile the Aiahian peninsula itself, neglected or despoiled Kar- 
by the Abbaside caliphs, had sunk yeai by yeai more deeply into mathian 
clannish disoiganxsation, nil the Tevolt cf the Kaimatluans, about revolt, 
the end of the 10th and the beginning of the 11th century, de- 
tached Aiabia definitely fiom the oi ei grown empne that she herself 
had founded This revolt bad been longprepanng Hatred of cen- 
tralised rule, a stiong attachment to local, tubal, and even m some 
places semi-municipal oiganisation, both joined to a deep undei- 
lying scepticism, had fiom the very first originated and fostered 
thiougliout Aiabia a wide-spiead, though covert opposition to the 
establishment of Islamitic despotism, and jealousy of the pre- 
dominance confeired by Mahomet and his successors on tlieir kins- 
men of the northern and western tribes, and on Koieysh m par- 
ticular, had uuited m seciet antagonism to Islam and the caliphate 
the other tubes of the peninsula, but especially those of the centre, 
east, and south Hence the Kaunatlnan outbieak soon took the 
form of an Aiab reaction against foieign and uncongenial in- 
fluences and institutions, and being such, could hardly fail of 
substantial success As to the special tenets piofesscd by the 
Kaimatluans— so called fiom Kaimath, then mystic founder, circ. 

890 a.d —they weie, in their ultimate expiession, pantheistic m 
theoiy and socialist in practice 

From the sca-coast provinces of Bahicyn and Katar, its first Dis- 
avowed centie, the upusing, headed by its temble leadei Suleyman organm- 
Abu-Jahn, spiead lapidly ovci tlio rest of Arabia, and in the year tion of 
929 of our era Mecca itseli was stoimed, and the Kaabeh ruined by Arabia, 
his tioops, while the sacred black stone itself was earned off to 
Hasa, wneio it remained twelve ycais Tlio feeble attempts of tbe 
Abbaside caliphs to check the movement proved utterly ineffectual , 
all was contusion, and foi two centimes moie a bloody paitisan 
war, oi iatlier an ever-iecurung seues of petty wais, devastated the 
peninsula When this at last gave place to the quiet, not of peace 
but of exhaustion, Aiabia, from Syria to Aden, was, with the sole 
exception of the nariow Hejaz coast-stup, detached m fact as m 
name from the pseudo- Arab empne of Baghdad, and had leturned to 
its pimutive independence. But by the same piocess the land had 
relapsed, hopelessly this time, into the semi-harbansm that in- 
variably Mows a piolonged vicissitude of petty tyrants, vicinal 
wars, mtenupted communications, waste of life and property, and 
the fatal msecmily of universal lawlessness. Ease, wealth, trade, 
science, hteiatuie, all had penshed fiom Aiabia, till after a long 
anaiehy, of which little mcmoiy is preseived, and that little of less 
interest, the countiy subdivided itself into tlio provincial sections 
that, with slight modifications, it has letamed ever since, Oman, Rearrange* 
with the adjoining legions of Katar and Hasa, was oigamsed into a mentof the 
semi-elective monarchy of a limited character, under the leadership provinces, 
of the Nebhan and subsequently of the Ydarebah clan; while its 
rulers, m opposition to the oithodox head of Islam at Baghdad or 
elsewheie, assumed the half spmtual title of Imam, and have since 
retained it Yemen, the wealthiest and most populous territory of 
Aiabia, split up into an infinity of petty piovmces, governed each 
hy a distinct piinee, while some one or other would from tune to 
tune asseit a transient sovereignty over the rest, The baibarous 
districts of Mahrali and Hadiamaut on tbe south-east, with the 
mountain fastnesses of Hejd and Shomer, were abandoned to the 
anarchy of clannish alliances or feuds The Hejaz alone, with the 
sacred temtoiy oi Hamm of Mecca, under the headship of the 
“sheieefs” oi “nobles," the lineal descendants of Koreysh, re- 
tained some kind of constituted authority connected with the outer 
world, and paid a lcspectful but distant allegiance, sometimes to 
the government of Baghdad, moie often to that of Egypt 

For, on the ruins oi the Aghlabite dynasty, founded by Ibrahim Fatimite 
Ebn-Aglab, the general of Haioon-el-RasheedL in Horth Africa, 797 dynasty in 
A.D , with the inland city of the Keyrawan for capital, there had Egypt, 
arisen, 909 A D , a new kingdom, that of the Fatimites, so designated 
from one Obeyd- Allah, its originator, a real or pretended descend- 
ant of Ali and Fatimah. These Fatimites, able hut tyrannical 
mystics, having united under their rule the whole of tire north 
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African coast, invaded Egypt, aud Moezz- Allah, their caliph, hav- 
ing, 972-3 A D , driven the Abbaside governor fioin the shores of 
the Nile, established his own throne m the city of Cauo, which his 
victorious grueial Jowhei had founded the year previous From 
this capital he and his descendants ruled foi two centimes moie, 
not only ovei Egypt, lowei and uppei, hut, though at the pace of 
iiequent vais, ovci Syria to the east and TnpoU to the west, till 
the last of the Fatinnte cahphs, Adlud-BiUah, was, 1171 A D , de- 
tluoned by the Kooulish conqueioi Salah-ed-Doen, better known m 
history and romance as Saladm, the chivalious opponent of om own 
Ruiiaid I But though uo Arab pimee has evei since reigned m 
Egypt, the Hejaz with its sacred cities remained annexed to that 
countiy, and Yemen m pait followed suit 
Turkish At last, 1517 ad, the Tuikish snltan, Selim I, conqnered 
occupation Egypt, and obtained from the last real oi supposed sumvmg Abba- 
side kinsmen of the picphet a formal investitinc of the Mahometan 
caliphate, which thus definitely changed the chaiacter of that office 
from national to politico-ieligious On this occasion the sheieef of 
Mecca presented the sultan with the keys of the city , and the Arab 
tubes m general, those of the east excepted, pioffeicd their allegi- 
ance to the Ottoman government This subjection, leal m Hejaz 
and Yemen, nominal clsewheie, the countiy continued for halt a 
century, till the shcieet Mutt aim, impatient of a foieign yoke, 
attacked and routed the Tuikish foice of occupation, then com- 
manded by Murad Pasha, and foi a slioit time le established Arab 
independence Selim II sent fiesh tioop3, who at first gamed 
some advantages ovoi the Ambs, hut m 1630 the Yemenite chief 
Khasim expelled the Tuiks liom the whole of his native juovmce, 
aud restored a shadow of the old Himyautc tluone at Sanaa Here, 
1761 ad, the celebrated Danish tiaveller, Niebuhr, found the 
Kingdom of Imam, as lie was styled, of Yemen, governing thuty provinces, six 
Yemen. on the coast and twenty-four inland, besides scveial smaller states , 
and possessed of an income, chiefly denved from the custom-dues of 
Lolieja, Mokha, and other seaports, equalling, it was thought, 
£1,000,000 steiling pei annum The standing auny was reckoned 
at 5000 men, mostly infantry Subsequently, Wahhabee encioach- 
ments on the north, the Rntisli occupation of Aden to the south, 
and Egyptian invasion undei Mehemet Ah and Ins successois, oon- 
sideiably weakened the powei of the Imam of Sanaa, till m 1871 a 
Tuikish army, sent fi om Syi u, took the capital, and put an end to the 
Arab dynasty of Khasim At the piesent date Yemen is apiovmce 
of the Ottoman empite, though with eveiy piospect of not long 
remaining so 

Hejaz Between the Hujaz and the Ottoman government the yeaily pil- 
grimage, with the accompanying laigcsses of the Ottoman sultans, 
formed a moie enduung link, one interrupted, indeed, from time | 
to time by occasional rebellions, but as often lenewed by Arab 
neediness, till the piovmce, with its sacied cities, was definitely 
annexed, though only foi a time, by the gieat Egyptian usurpei 
Mehemet All 

Other pro- But m the lest of the peninsula, m Nejd, Oman, Malnali, Had- 
vmcoa lomaut, and the otliei adjoining diutncts, the Ottoman claims weie 
fiom the beginning of the 17th century absolutely ignoied, aud 
no collision was possible, because no point of contact existed This 
state of things was, howevei, at last modified by the Wahhabee 
movement, one of the most important in the histoiy of Aiabia, and 
the end of which we have not yet seen Of this a bnef account 
must now be given 

Riao of Bom at the town of Hoieymelah, m the centie of Nejd, 1691 a d , 
WaMubus Abd-el-Wahhab, or the “Servant of the Bountiful," had in early 
oi Abcl-el- life tiavelled far in Mesopotamia aud Syiia, report even adds India, 
Yihliab seeking knowledge m observation and the conversation of the 
learned, to whom his own superior intelligence gave him recom- 
mendation eveiywheie Returning m mature life to the secluded 
quiet of his native land, he gave himself up to thought aud study, 
mostly theological Convinced by the comparison between what he 

read and what he had seen in his tiavels, and continued to see 
aiound him m Nejd itself, wheie hardly a vestige of Mahometanism 
remained, that the primitive faith of Islam had become considei- 
ably coirupted in theory and totally so in piactice, and that Turks, 
Persians, and Arabs, weie all of them m fact, though after different 
fashions, no longer true Muslims, but meie ldolateis and poly- 
theists, he determined himself to mauguiate a lefoim that should 
reassert the doctime and piactice of the Koran as they had been at 
the beginning 

Wahhabee The invocation of saints, including Mahomet himself, a practice 
reform. boirow r ed by Mahometanism from foreign example , the honoms 
aid at the shmes.and tombs of the dead , the use of intoxicating 
quois , the weanng of silk and gold— to sum up, every belief or 
practice directly or indirectly condemned by the Koran, oi even not 
sanctioned by it— with all these Abd-el-Wahhab declared open 
war. His special and notorious prohibition of tobacco, a piohibi- 
tion rigorously observed by Hus followers, and winch subsequently 
became m a manner then distinctive badge, must be attributed to 
an excess of sectarian puntamsm ; nor can it be doubted that hatred 
of foreigner, and of the Turks m particular, had a large share in 
the zeal manifested by himself and his disciples for what thev not 
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altogether wiongly, considered as in a peculiar sense the national or 
Aiab religion, it was a view that lnd the sanction of the Koian 
itself 

Like Mahomet, Abd-el-Wahhab commenced his preaching when 
about foity years of ago, and, like the piophet, soon drew down on 
himself the peisecution of those he failed to conveit Dnven from 
Eyaneh, where he had established himself, by the hostility of its 
clnefs, themselves stirred up to peisecution of the ngoious doctnnes 
by the far-sighted Arav, govemoi of the neighbounng piovmce of 
Hasa, he found refuge with the sheykh Mohammed Ebn Saood, the 
warlike chief of Deieyeeyah, who put his sword and that of his 
clan at the disposal of the new apostle The lefoim thus suppoited 
soon extended itself, paitly by persuasion, paitly by foice, and 
when Abd-el-Wahhab died m 1787, at the advanced age of ninety- 
six, he had already seen his doctnnes dominant fiom the coast of 
Bahieyn to the coniines of Moldia and Aden 
His disciple and pation, Ebn Saood, aftei many victories gained Ebn Saooi 
over the govemoi of Hasa and other enemies oi rivals, died m 1765, Conquest 
leaving the whole of Nejd, now consolidated into one government 0 f Xfejd 
under one head, to his son and succcssoi Abd-cl-Aziz, who, on lus . 
accession, now assumed the titles of Imam and Sultan Under this T. 
chief the important provinces of Abu-Aiecsli, south of Mecca, and fh 
of Nejian, on the fiontiei of Yemen, weie added to the Waliha- m i 
bee dominions These conquests, or lather annexations, natural!} s ‘ 

enough excited the alarm of Ghalib, the sheieef or governor of 
Mecca, who by Ins representations succeeded m at last awakening 
the long negligent Tuiks to the danger which threatened then 
fiontieis horn the national and religious union of the Aiab xace 
Orders were issued fiom Constantinople, and m 1797 an anny of 
5000 Tuiks, with an equal number of allied Ambs, advanced into 
Hasa, which had already bocomo Wahhabee temtoiy, and laid 
siege to Hofhoof, the capital of the province But harassed by the 
Wahhabees and feaiful of risking a geneial engagement, they retired 
without having effected anything except to piovoke the bittei resent- 
ment of an enemy who had now learned not only to hate but to 
despise them The consequence was that the Wahhabees before Stoiming 
long took the initiative, and in 1801 then collected mimes invaded of Kerbeld 
the temtoiy of Baghdad, and laid siege to Kerbela, a locality famous 
for the tomb of Hosoyn the maityi, son of All, and a centie of 
popular Mahometan supeistition The town was stoimed, the 
inhabitants massacred, and spoils of immense value wore tiansfened 
fiom its shimes to the Wahhabee treasury Victorious on the east, 
the Wahhabee arms were next directed westwaid, Taif, the well- 
known pleasure-ground of Mecca, w r as invaded and subdued with 
gi eat bloodshed m 1802 , and m the Apnl of the following yeai Mecca Taking of 
itself, though not till aftei a brave resistance, came into Wahhabee Mecca. 

E ission Ghaleb fled to Jiddeh, the only place in Hejaz that 

out against the mvadeis, and Saood, son of Abd-el-Aziz 
formally assumed the government of Mecca, whence he dictated 
to the Poite the terms on which alone he declared that lie would 
hencefoith permit the observances of the yeaily pilgumage fiom all 
parts of the Mahometan woild Shortly afteiwards he succeeded in 
person to the Wahhabee imamate, his father having been assassin- 
ated by a Persian in the mosque at Dereyeeyah 
Under Saood the Nejdce kingdom attained its greatest extension Sdood’s 
and prospenty Internally its government was such as that of reign. 
Aiabia had been under the fiist cahphs and their Ommiade suc- 
cessors,— namely, a despotism regulated hy the prescuptions of the 
Koian, and the revenues at Saood’s disposal fluctuated between 
£200,000 and £300,000 yearly Tins sum he expended chiefly foi 
military purposes In 1804 he conquered Medinah, plundonng the 
uch offerings accumulated by the superstition of ages round the 
piophet's tomb, besides treating the inhabitants of the town with 
gieat seventy. 

Fiom this date till 1811, open war, m which the Wahhabees were 
geneially successful, was waged between them and all their neigh- 
bours on every side, but especially against the Tuiks, whose Syrian 
possessions were ravaged sometimes by Saood’s host general Abn- 
Noktah, sometimes by his gigantic negio lieutenant Ilaik, up to 
Anah on the Euphrates, and withm sight of the walls of Damascus 
At this tune, too, the inhabitants of Bahieyn and the adjoining 
coast having embraced Wahhabee doctrines, combined them with 
piofitahle piracy on the Persian Gulf, till the Bntish expeditions 
sent fiom Bombay m 1810 and 1819 broke up the robber nest ot 
Pias-el-Kheymah, and set bounds to the insolence of the piratical 
zealots 

Foi duimg these events the customaiy pilgrimage of Mecca and 
Medinah had been mteirupted, the Wahhabees allowing none but 
such as conformed to their own doctrines and habits to approach 
the sacied cities Thus the whole extra- Arabian Mahometan world 
was roused to indignation against the new and exclusive reform; 
and the Ottoman Porte, after some futile effoits of its own, con- 
sented to entrust the chastisement of the Arabs to its doubtful and 
already over-poweiful Egyptian vassal, Mehemet All. 

In 1811 thi8 cruel and treacherous but highly talented man War with 
began the woik, and, m spite of many difficulties and even reverses, Egypt, 
never filtcml in it till (WIW WI.<=Wn/l 
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the campaign that reduced Arabia, though only for a feu years, to i 
an Egyptian province, being well known, a veiy summary mention 
may heie suffice. 

Ton soon Tousoon Beg, son of Mekemet All, commanded the first expedi 

Beg’s cam- tion It was directed against the noithem Hejaz, and landed m 
paign. 1811 at Yembo, winch town the Tmks took and made a base of 
tuithei operations A seveie check inflicted on them by the Arabs 
in January 1812 retaided their advance, hut by the end of the yeai 
Tousoon stoimed Medmah, and Ins tioopsmade a fnghlful massacre 
of the Wahhabee gamson and inhabitants, to which atiocity the 
tieacherous murdei of 1500 moie, who aftei holding out long and 
lnavely in the town castle, had sunendeied onteims of safe-conduct, 
was soon added Meantime the intrigues of Mehemet All detached 
the sheiccf Ghalob fiom the Wahhabee cause, and Jiddeh was 
treacherously sunendeied to the Tuiks m 1813 Mecca and the Tail 
district weie immediately occupied by Ottoman tioops Mehemet 
All now came ovei m peison, and his troops h.ivmg been lemfoiced 
by those of his son Tousoon, he felt lumself strong enough to 
break lus piomxses to the sheykh Ghalcb, whom he anested, dis 
possessed ol powei, and sent to die m exile 
Mehemet Tor a yeai and a half Mehemet All remained at Mecca, collecting 
All’s cam- his forces for a decisive blow Meanwhile, m 1 814 Saood had died, 
paign. leaving as successoi Ins son Abd-Allah, a chief equal to his fatliei 
in eveiy lespect except piudence, rn winch he was unfoitunatoly 
deficient Mehemet Ali having completed lus pieparations, left 
Mecca eaily m 1815 with a laige army, and advanced towaids 
Yemen, while the Wahhabees, who ate said to have been 30,000 
stiong, occupied the mountain pass of Bislni on the way, and rnshly 
hazaided a geneial engagement The battle, in which Mehemet Ah 
displayed much personal courage, was desperate, and ended in the 
utter discomfiture of the Aiabs, seveiai thousands of whom weie 
killed on the field Mehemet Air followed up his victoiy, and m 
a few months had reduced the entue mountainous distnot noith of 
Yemen, besides taking alive as pusoneis Balaooj and Taim, two of 
the most renowned Wahhabee chiefs, both of whom, m violation of 
Ins pionnses, he made ho put to death with atiocious toituies 
But the exhaustion of lus own soldieis obliged him to relinquish his 
I’m tiler march south, he returned to Mecca, and in the surmnei to 
Egypt , Tousoon Pasha, left to conduct the war, concluded peace 
with the Wahhabees, and shoitly aftei lumself died oi the plague 
The tieaty he had signed was disavowed both at Cano and C'onstan- 
Ilrahim tinople, and m Septembei 1816 the celehiated Ibialnm Pasha, 

Pasha. adopted son of Mehemet All, landed at Yembo, and commenced 

the final campaign Foi moie than a yeai he exercised his troops 
in fioquent but well-timed and gencially successful skunnshes with 
those of Abd-Allah, who m peison commanded tho Wahhabee 
mimes , w T hile his crafty diplomacy, equal to that of Mehemet All 
lumself, won ovei tube aftei tube to the Egyptian cause Well 
supplied with provisions, and lus flanks covered by his Aiab allies, 
Ibrahim, m spite of a severe lepulse beneath the walls of El-Rass, 
subdued the entire piovmee of Kaseem, enteied Nejd on the noith- 
west by the pass ot Shakiah, and m Apal 1818 appealed beneath 
file walls of the capital, Dereyeeyah, on which Abd-Allah with his 
toiccs had letreated 

Fall of the Tire siege lasted five months, and was conducted w ith gieat ability 
Wahhabee by Ibiahim, whose mihtaiy skill at last tuumphed over the deter- 
kingdom, mined couiage of the gamson and inhabitants Not, however, till 
the town had been gradually tcduced to a confusion oi iinnous heaps 
did Ahd- Allah consent to sui lender, and then only on honourable 
terms, which, as usual, the conqueior gianted freely, but with no 
intention of observing The Wahhabee chief was sent under 
strong guard to Egypt, and thence to Constantinople, where, 
December 19th, 1818, ho was beheaded in the public square in 
front of St Sophia 

Egyptian Deieyeeyah was lazed to the ground by the conqueior, and 
occupation icmains at this day, like Eyaneli, a formless heap The provinces of 
of Arabia. Haieck and Hasa submitted after slight resistance, ana the whole 
of Aiabia, Oman excepted, now T lay at the mercy of Ibiahim, who 
showed none After a bloody senes of executions and massacres, 
lie placed gan isons m all the stiongholds that he permitted to 
lemam standing, and Arabia had to submit to the military con- 
scriptions and other exactions and oppressions that have rained, and 
still nun, every other piovmee of the Ottoman empire, aggravated 
m this case by the licentiousness of the conqueiors and the long 
outstanding mutual hatred of Tuik and Aiab 
Revival of Ibrahim returning to Egypt, left Khaleel Paslia as nce-iegent of 
Wahhabee Arabia, who for a while maintained despotic rale over the countiy. 
power. But Turkee, the younger son of Ahd-Allah, who on the downfall of 
his family had fled to the mountainous fastnesses of Toweyk, soon 
organised guerilla bands, that, aided by the peasants, succeeded in 
lendermg the central and eastern piovmees of the land untenable 
by the Tuiks The inhabitants of Haieek and Hasa were the first 
to throw off the yoke; and the town of Riad, celebrated as the 
birthplace, 1400 years before, of the prophet Museylemah, now 
became the restored Wahhabee capital Tuikee, like so many 
other Arab rulers, fell the victim of an assassin, but his son Feysul 
succeeded to his ability as well as to his popularity and power. 
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Tlie Egyptian government, by this tune at open war with the 
Ottoman, made several unavailing attempts to put down the revolt , 
but the wais between Mehemet All and the Poite m Syria and. 

Anatolia diveited its senous attention fiom the less important, 
because poorei, acquisitions made by 1 In alum m Arabia, till m 
1842 Khoorshid Pasha, the last lepicsentative of Egyptian rule, 
was, paitly by force, paitly by a ait, foi Feysul was a master in 
both, compelled to quit his fiontiei lesidence m Kaseem, and this 
populous province was le-annexed to the Walihahee empire, while 
Aseer, throwing off foreign rule, letuimd to Wahhabeeism and 
independence 

Hasa, Hareek, the whole of Nejd, Kaseem, and the piovmees Present 
adjoining Yemen on the noith, with Aseei, weie now le-umted condition 
undei the sceptre of Feysul, and a bioad belt of Wahhabee rule of central 
thus again stretched across the centra of tlie peninsula, fiom the Arabia 
Red Sea to the Persian Gulf But ovei Bahieyu, Oman, and Yemen, 
the Wahhabees, though they have fiequently attempted it, have 
nevei been able to le-establish then foimn dominion, and m 
Shomci and Joivf to the noith, between Nejd and Syna, a new 
kingdom of a difieient and much moie liberal chaiactci, that of the 
brave and clevei Telal, sprang up, and has since maintained its 
independence Noi have the often-iepeatcd Wahhabee inroads on 
Mecca and the Hejaz been attended with then foimor success 
Still, within its actual though nan owed limits, the W ahha bee 
government has lemamed we'l-oigamsed and strong,— a constant 
menace to its neighbours, and a genuine specimen, nor a wholly 
unfavourable one, of Arab autoi omy But in 1870, Feysul, already 
aged and blind, was assassinated, as lus father had been before him, 
and the dissensions of lus two sons, Abd-Allah and Saood, the 
foimei of whom advanced the lights of fiist-boin, the lattei those of 
popularity to the throne, led to a civil wai, and gave occasion to 
Ottoman mteiieience An aimed foice was sent, and advanced 
along the shorn of tho Peisian Gulf into the piovmee of Hasa, 
where it occupied tlie capital, Hofhoof With this, however, its 
success teimmated, and the difficulties of crossing the “ Dahna ” 
deseit strip seem likely to place an effectual barnei to any further 
progress Aseer, however, a stionghold of Wahhabeeism, has been 
invaded by the Turks, who have gamed theie some temporary and 
snpcificial advantages, while the new kingdom of Shomer, weakened 
by the untimely death of its accomplished prince Telal, has also 
offeied facilities fox Turkish mtcifeience, though not of a military 
description 

To these vaiied changes the kingdom of Oman has for many Oman. 

C ations remained m gieat measuie a stiangoi But its capital, 
at, was occupied by the Portuguese in 1508, who retained it 
till the middle of the 17th century It was then retaken by the 
Yaaiebah pnnees, who had all along maintained then power in the 
intciioi, and now for a centuiy moie became the sole though not 
the undisputed ruleis of Oman, which was at this time often 
harassed by Peisian invasion In 1787 the countiy was formally 
attacked by the aimies of Nadir Shah , the principal towns were at 
last taken, tho inhabitants massacied, and for four years Oman 
groaned under the Persian tyi anny A deliverer, however, appeared 
m the peison of Ahmed Ebn-Saood, of Yemenite origin, but not of 
the leigmng family By a senes of daring deeds he succeeded m 
expelhng or destroying the enemies of his countiy, and was m 
return elected Imam m the year 1741, since which time lus family 
have occupied the throne of Oman Under the Imam Sultan Sdood 
and lus son the Seyyrd Sdood, the Omanee kingdom attained its 
greatest splendour at the beginning of the present century. Its 
powei then extended not only ovei Oman and a large tract of the 
Arabian mainland, but also over Bahreyn, Oimuz, Laiej, Kishm, 
and the other islands of the Peisian Gulf, besides the coast of 
Katar, with its celebrated pearl fisheries, on the Arab side, that oi 
Bair-Fans, with tire horbomA of Lmja and Bander Abbas, on the 
Peisian, and a long stup of African sea-shoie, south of Cape 
Gum defui, w ith the islands of Socotra and Zanzibar. Sultan Sdood 
was killed in 1804, hut his son. of the same name, proved his not 
unworthy successor , and though unable to pievent considerable 
encroachments of the Nejdee Wahhabees on the north and west of 
his dominions, saved Oman itself fiom conquest aud annexation 
He consolidated the Arab power in Zanzibar and the east African 
coast , and when he died m 1856, after reigning fifty-two years, he 
left the kingdom of Oman the most flourishing state in the entire 
Arabian peninsula Its proximity to India has often mvolved this 
government m relations, sometimes amicable, sometimes hostile, 
with ourselves , buta detail of them need not detain us here Suffice 
it to say, that on the death of Sultan Saood, Zanzibar was, partly by 
Butish influence, detached from the Aiab empire , while the death 
of the late Imam, Thoweynee, son of Saood, who perished, assas- 
sinated by his own son, in. 1866, inaugurated a period of cral wars, 
from which Oman is still suffering Her Wahhabee neighbours, 
too, continue their restless attempts at encroachment on her western 
frontier, while Katar and Bahreyn, with their pearl fisheries, have 
bean wholly lost to the Mascat sceptre. 

Lastly, the Hejaz is at the present date absolutely under the 
Turkish government, while Aden has, eier since its Hist capture in 
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Ottomaa 1830, lemamsd a Butibk po&sosaon Thus Nejd itself, with the 
power in in lan d districts immediately adjoining, and the desolate coast 
Arabia, districts of Mahiah and Hadiamaut, are now the only paits of the 
peninsula where Aiab independence can he said folly to maintain 
itself, though with this diflerence, tliat in the last-named pro- 
vinces it is meiely the independence of haihansm and poveity, 
while m the foimer it is that of organisation and not contemptible 
resomces Noi can it he well doubted that the recent encioach- 
JPuture merits of the Ottoman government, oi lather nnsgoveinment, will 
prospects, piove equally ephemei al with those of Sultan Selim or Mehemet 
All, and that Aiabia will in a shoit tune, prohahly within a few 
years, regain its pieyious autonomy Arab institutions aie far fiom 
perfect, yet they aie bettci than Ottoman oppression, and the 
wahhahee empne might easily, undei a judicious head, relax fiom 
its mtoleianee and become a centre, not of stiength only, but 
of oi dei, piospenty, ancl even civilisation, foi the whole Aiab 
nation, lestonng, not, indeed, for external conquests, the days of 
which have long gone by, but foi internal wellbeing, the bettei 
times of the Ommiade dynasty. 



Arabs hating been, so long as they lemamed witlun their 
own temtciy, a remaikably imconstuictive lace, and the 
“pure ” or southern Aiabs not much better m this respect 
Niebuhr, m his justly celebiated Travels through Yemen, 
mentions the nuns of Ghamdan, the ancient palace of the 
Himyante kings, neai SanaA, as well as the remains of 
several other foitiesses in adjoining villages; but these 
nuns, like those subsequently visited by Palgiave m Jowf, 
boie no distinctive tiaccs of aielntectuie or date, beyond a 
barbaric coarseness of material and great thickness of wall 
More remarkable, because bettei defined in history, aie the 
remains of the great dyke of Mareb ah eady mentioned ( 
its vestiges, said to be colossal in their dimensions, extend 
acioss a ravine of about 2 fuilongs mbieadth, they are m 
pait of hewn stone, and testify, if not to the skill, at least 
to the diligence of the Himyante Aiabs. A few Himyantic 
msciiptions have been discovered, some m Yemen, more m 
the piovinces of Hadramaut and Main ah, but have been 
too carelessly copied to affoicl propei materials for philo- 
logical investigation When decipheiable, they indicate a 
dialect resembling the Abyssinian oi Amhanc , but throw 
no real light on the history of the comitij or the condition 
of its inhabitants 

.Destruc- E is tine that m addition to the non-constiuctive 
bon of chaiacter of the eaily Arab race, account must be taken of 
antiquities the destructive policy, aggravated by iconoclastic zeal, 
l )ursue< ^ V ^ ie conqueiing Mahometan tribes of the north, 
oometam w ^° m thin their own territory, even more than in the 
aequiied lands of Egypt, Noith Afuca, and elsewhere, 
tamed out the plan of establishing their own religion and 
system, not merely on the ruius, but, so far as possible, on 
the effacemcnt of whatever had preceded it. Hence, of the 
old idol temples which once covered Aiabia, nothing now 
remains except the megalith m vestiges of an enormous stone 
circle, resembling those found in some parts of Europe, ancl 
consisting of large boulders, each about 14 feet high, placed 
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on end, and oiigmally crowned by a similar horizontal 
sones This was visited by Palgiave when travelling m 
the province of Kaseem, near Bereydak , two others are 
repoited to exist in the same distnct Nor, the Meccan 
relics apart, had any of the numerous idols once -worshipped 
thiongliout the peninsula been discovered till the Swiss 
Munzinger, thiee yeais since, found among the heaps of a 
deserted village near Aden a small bionze statue repie- 
sentmg a naked heimaphiodite figuie, over the head of 
which uses an ornament leseniblmg the Egyptian pshent 
The black stone of the Meccan KAabeh, said to be of The black 
volcanic foimation, and perhaps an aeiohte, had, however, stone and 
been an object of popular adoiation long bcfoie Mahomet K' ia bek. 
pieseived it from destruction by giving it a place m a new 
and more enduring superstition , and the Kaabek itself, 
though mined and rebuilt again and again, the last time m 
1G2T, till not a vestige probably of the ongmal structiuo 
now remains, has yet, it appeals, ceitamly pieserved the 
outline, and, in all essential respects, the dimensions of the 
original pagan shrine It is an oblong massive structme, 
almost a trapezium, though the sides and angles are slightly 
unequal , its length 18 paces, its breadth 14, ancl its height 
from 35 to 40 feet There are no windows, and the only 
entrance door is placed 7 feet above the giound , the entire 
building is of large, megular, and unpolished blocks of 
ordinary stone. Its ornamentation is wholly modern 
Lastly, several wells, jotted with seeming capnciousness Wells 
over the desert, aie said to be, and piobably aie, of great 
antiquity, certainly they aie works which much exceed the 
skill of the Arabs of our own day. One such, “ Beer 
Shekeef” by name, in the noith-west of the peninsula, 
presents a cyhndei of about 5 feet m diametei at top, but 
gradually enlarging till it ieaches the water at a depth of 
nearly 200 feet, and is lined with hewn stone thioughout. 

The Aiabs declare it to be a work of pre-Islamitic times. 

Less remarkable in its proportions, but not less ancient, is 
the holy well called of Zemzem, at Mecca. But this and 
the groat mosque of that city, as also the famous mosque 
of Medrnah, which encloses the tomb of the piophet, and 
other buildings of the same categoiy, will find their proper 
place m other articles. So will also the celebiated excava- 
tions of Petra, which, besides then being beyond the limits 
i of Aiabia proper, arc not m themselves Aiab but Grarco- 
Pioman in their character With regard to the numerous 
mosques and other buildings, some of great beauty, erected 
by Arab aiclntects in conquered counties, as m Sj na, Egypt, 

Africa, or Spam, they are in fact nothing more than adap- 
tations of the various local styles, and often of the veiy 
matenals that the conquerors found ready to their hand 
But if poor m architectural, Arabia is superabundantly Literature, 
uch in literary monuments. Passing over as of more than Pre-Islam- 
doubtful authenticity the verses ascribed to kings and heroes ltic poetr5! 
of Yemen, especially at dates of a thousand years or more 
before the Christian era, w r e find undeniable specimens, at 
least two full centuries before Mahomet, of poems which m 
vigour and polish yield to few ever composed m the Arab 
or m any othei language To give at length the names 
and stories of the authois, many of them men, and even 
women, no less distinguished in. their day by the swoid 
than by the pen, would be, m a bnef review like t his , 
meiely to note a diy and unmeaning catalogue. Suffice it 
that, even at this early date, we find the metrical and 
rhythmical laws, simple yet susceptible of the highest ait, 
which have ever since regulated Arab poetry, already laid 
down in their completeness, and exemplified, the former by 
a scansion of almost Horatian elegance and variety, the 
latter by a severe nicety that Pope himself might have 
admired, but could hardly have imitated Divided into 
sixteen classes, each class including several vai rations, the 
, metres are based, like the Greek and Homan, on long and 
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short vowels, mespective of accent, but adnulling cm&ura, 
elision, and eveiy prosodiacal delicacy Some are adapted 
to gay, some to senous topics ■ love, wai, descuption, moial 
piecepts, philosophical speculation, elegy, satiic— all find 
here their appropriate expression The lhyme, which often 
involves not one but two syllables, is in eveiy piece detei- 
mmed by that of the opening line Alternate rhymes, 
choiuses, and accentuated instead of quantitative metre, 
did not appear till later, and weie imitated fiom extra- 
Arab models 

Public re- Yearly, at the festival of Okad, the best masteis of the 

citations ait used to meet for the purpose of lecitmg their com- 
positions, and leccivmg the reward, not of applause only, 
but also of more tangible advantages Eulogies of chiefs, 
ruleis, and distinguished men, foimed a consideiable portion 
of the poetry of those days , and a single ode 01 “ kaseedah,” 
as it was called, has been known to be lewarded, accoidmg 
to the means or liberality of the peison eulogised, with a 
hundred valuable camels, or several thousand gold pieces 
Love and war had also their inevitable shaie m the domain 
ot veise, and descriptions of manner and scenery occur, 
though rarely in. companson Lastly, elegies — some of 
them very touching in their deep and tender melancholy 
— and didactic pieces, chiefly ethical, take rank among the 
most carefully finished pioductions of the early Arab muse 
Meanwhile, the greater numbei of poets had each his special 
patron, whose generosity took chaige of the lemuneiation 
that m our days is looked for from the press, while a 
greater degiee of publicity was given to a few chosen woiks 
of genius by the custom of suspending m some place of 
common resort (the KAabeli, it is asseited) such pieces as 
m the yearly gatherings of Okad had obtained the highest 
palm of acknowledged excellence Seven of these, known 
m Arab literature by the title of the Milallalat or “ Sus- 
pended,” as being emphatically the best of their kmd, and 
all of them belonging to the 6th centuiy, have become for 
succeeding ages the accepted and classical standards of 
Arab poetical composition 

Piose Written prose up to the date of Mahomet’s appeaiance 

literature theie was absolutely none , and spoken eloquence, though 
always highly esteemed and diligently cultivated among 
the Arabs, had never been embodied in the permanence 
of writing. The irregular, half-rhythmical, half rhyming 
sentences of the Koran were the first attempt in the 
direction of prose, which afterwards came mto general 
use, and was applied to history, biography, philosophical 
treatises, romance, and every other description of subject. 
But prose never emancipated itself wholly from its original 
trammels of a misapplied cadence, to which was also too 
often added a redundant phraseology, the latter partly due 
to Persian literary influence ; this florid style being, how- 
ever, with many authors varied by breaks, as it were, of 
writing as excessive in its plainness as the other m its 
ornamentation 

Poetry But if unsuccessful in piose, the Arabs were not so m 
poetry This, even before the era of the prophet, had, as 
we have seen, attained no ordinary degree of excellence, 
and it reached its highest point during the following 
century, under the Omnnade dynasty, when Omar Ebn 
Babeeyah, of the tribe of Koreysh, Jameel, of the Benoo 
Adhrah; Jareer and Earndak, both of Tameem, and 
Noseyyeb, a negro by birth — the first and second masters 
of erotic, the third and fourth of satirical, and the fifth of 
descriptive poetry — with a cloud of lesser celebrities, lived 
and sang in the sunshine of the Damascene court. The 
8th and 9th centuries, agitated by civil dissensions or 
oppressed by the tyranny of the Abbasides, were less 
favourable to the Muses, till the reaction of the Greek and 
Persian minds, with which the Arab spirit was now yearly 
brought into more intimate contact, gave' rise to a new and 
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brilliant school, less tme to the simplicity of natuie or the 
purity of Arab diction, but nclier m imagery and deeper 
m philosophic thought, lllustiatmg, too, the transition from 
the objective to the subjective v Inch has accompanied and 
half Yelled decline m the htciatme of every nation, turn 
after ton Abu-Teman, of the tube of Tai, known not 
as a poet only, but also as a cutic and the compiler of the 
celebrated anthology, the Hamasa, the “ Golden Treasury ” 
of the Arabs, first came foiw.ud in this field His suc- 
cessor, the well-known Mutenebhe, is still esteemed by 
many the gieatest of Arab poets, m langc of thought and 
polish of diction he certainly excels all besides Later 
still, in the 11th centuiy, appealed Toghiai, who m his 
Lameyyah , the title of his principal piece, enteicd the lists 
against Shanfarah, the most brilliant of pie-Islamitic poets, 
and, it seems, furnished our own Tennyson with the model 
of his “ Locksley Hall,” while a little later, Ebn Fandh, iu 
Egypt, composed the mystico-erotic volume that has never 
in its kind been suipassed, or even equalled, by the poets 
of any land 

With the decline of the Arab race, however, their muse Decline of 
drooped also, and for many centimes maintained but a llterature - 
languishing existence, which m our own time has been 
galvanised rather than mvigoiated into a kind of revival by 
the modem literary schools of Bejuout, Damascus, Baghdad, 
and the Hejaz In Nejd, Yemen, and Oman, rough poems 
on the pumitive Arab model, besides others modulated 
with alternate lhymes, and m which accent takes the place 
of prosody, a species commonly called “ Nabtee ” or Naba- 
thean veise, aie yet m vogue The Hispano-Arab poets, 
mostly meie imitators, and m bad taste too, need not detain 
us here Epic and diamatic poetry weie never even 
attempted by the Aiabs >i 

Romance, analogous though not sinnlai to the European Romance, 
novel, was always a favourite biancli of Arab literature ; 
and in the Thousand and One Nights it obtained a world- 
wide celebrity and success. The original of this enter- 
taining work 'appeals to have been composed in Baghdad 
about the 11th centuiy; anothci less popular but very 
spirited version is probably of Tunisian authorship), and 
somewhat latei in date The stories of Antarah, of the 
Benoo Hilal, of Mohalhel, of Barakat, and countless others, 
belong to the same class of writings, though cast in more 
of a biogiaphical form, not unlike that adopted by the great 
Defoe Stuetly objective m character, the Arab novel, 
though often a vrad poitraiture of the outside of men and 
customs, has never poitrayed, oi attempted to portray, the 
mnei woikmgs of the human mind 

With memons, biographies, collections of anecdotes, and Biography, 
the like, Arab literature is stored m excess, the bulk of 
such works being, as might be supposed, of somewhat 
superficial inteiest , while not a few of them, are, on the 
contiary, possessed of great merit and value. Thus the 
Bool of Songs, or “Kitab el Aghanee,” composed m the 
latter part of the 10th centuiy by Abu-Faraj, of Ispahan, 
and containing, in twenty successive volumes, short but 
entertaining notices of all the principal Arab poets or 
smgeis, with specimens of their compositions, is, in addition 
to its speciality, a perfect treasure of the most vaued 
information regarding the men and the times ; and the Life 
of Mahomet, by Abul-Feda, of Aleppo, displays considerable 
critical acumen as well as nanativo power. Kor should 
we foiget the judiciously-selected biographies of Mahometan i 
celebrities by Ebn Khallikan, m the 12th century, or those ' 
of Koteybah of an earlier date , but of such compositions 
as these the Arab name is legion 

History, however, proved from first to last an effort Histoiy. 
beyond Arab skill, which contented itself with the less 
intellectual task of multiplying chronicles to an almost 
unparalleled amount In this the voluminous work of Ebn 
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Atheer, which, aftei commencing the Aub annals, along 
with those oi the woild from the creation itself, carries 
them down to the overthrow of the Ahbaside caliphate in 
the 13th centuiy, that of Musa’oodee, containing a pre- 
T&laimtic suramaiy of the geogiapliy and history of the 
woild in geneial, till the butli of Mahomet, after which 
the chronicle confines itself exclusively to the foituucs of 
the Ai ab cinpn e , and that of Abul-Feda, especially mteiest- 
mg by its cuuous notices of pagan Aiabia, may be men- 
tioned as favourable specimens m then lme In paiticulai, 
Egypt was amply chiomcled by Makreezee and Siyootee, 
Spam by Makkaice , Atuca by Ebn Kateeb , Syria and 
Baghdad by wnteis out of numboi A more voluminous, 
and, it must be added, a more childish collection of wntmgs 
could scaicely he found in any language 
Theological AVe may imagine (for it would be a uosto of time to 
writings, catalogue) the theological wntmgs, glossaries, commcntanes, 
discourses, and so foith, which, fiom the fust centuiy of 
Mahometanism to the extinction of Aiab empire, have 
lllustiated oi obsuued the gieat book on winch that empne 
was founded— the Koian Beydawec m the 10th, Jelal-ed- 
deen and Bokhaieo m the 11th, and El Ghazaleein the 
12th centuiy of oui eia, each was m his day considered a 
ma&tci in Islam, and then tieatises are still reverentially 
studied in its schools Legal chsseitations by Malek, Ebn 
Hanbal, Shafeyce, Hanefee, and their disciples, load the 
shelves of every Aiab bookcase, but the authors them- 
selves were mostly of extia-Aiab origin, and often leflect 
the Persian, the Tuikoman, and even the Byzantine, lather j 
than the genuine Aiab mind. 

Astro- Fiom the fancies of astrology, in which the early Arabs 
a-wy. — ji 0 t wiser than then neighbours, hut favoured with 

cleaior slues — seem to have indulged fieely, and which, 
though discountenanced by the practical good sense of 
Mahomet himself, have never been wholly abandoned by 
their descendants, a not unnatural transition led to the 
inoio useful study of astronomy. Specially patronised by 
the Abbaside caliph Al-Mainun, the Augustus of his race 
(813-833 ad), this science made gieat and lapidprogiess. 
The obliquity of the ecliptic, the diameter of the earth, and 
even the precession of the equinoxes, were then calculated 
with commendable accuracy, and shortly after, Abul- 
Mezar’s Introduction to Asbonomy and his Tieatise on the 
Conjunction of the Planets, with the Elements of Al- 
Fnrjanee (though this last author was largely indebted to 
the Egyptian labours of Ptolemy), proved that the caliph’s 
libeiahty had been well bestowed But Al-Batmee, a 
native of Syria (879-920 ad), surpassed all his pre- 
decessor in the nicety alike of his observations and com- 
putations Geber, at Seville, constructed (1196 ad) the 
first astionomical observatoiy on lecoid , and Ebn-Korrah 
in Egypt pioved by his example that the Arabs could he 
even better astionomeis than the Greeks had been before 
them Yet although the doctune of attraction seems to 
have been dimly surmised by some of them, none ever 
succeeded m emancipating themselves from the clumsy and 
erroneous Ptolemaic geocentric system 
siathe- In mathematics the Arabs based themselves on what they 
n&tm had acquired from the Greek and Indian onginals, the 
foimei gave them geometry, the latter algebra Satisfied at 
hist with translations of Euclid, Apollonius, and otheis, they 
ultimately left their masters behind They reached m the 
10th century the limits of spherical trigonometry, and 
solved quadratic and even cubic equations In these 
studies the astronomers Geber and Ebn-Moosa chiefly dis- 
tinguished themselves Optics, too, and hydrostatics were 
investigated by the professors of Baghdad, but no special 
progress or lemarkable discovenes are recorded as having 
been made in these sciences. In mixed as well as m pure 
mathematics the leading-strings of the Greek became the 
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fetters of the Arab mind. Their practical application, 
however, of hydraulics m the constiuction of wells, water- 
works, reservoirs, sluices, canals, and the like, does them 
great credit, and of this peculiar skill ample tiaces, ill 
maintained by succeeding governments, remain m Spain, 

N oi th Afnca, Egypt, Syua, and Mesopotamia 

Debarred by leligious scruples fiom the representation Fine aits, 
of animated fonns in sculpture or paintmg, Arab decoratois 
(for they aie no more) found themselves lestncted to 
vegetable or fantastic patterns and colour combinations, and 
m these, as the Spanish Alkambia and othei buildings can 
testify, showed themselves no mean proficients They 
made great use of glazed tiles and stucco, and possessed 
the ait — one that they have lost long ago — of staining 
glass. Lastly, music, as the handmaid and enhancer oi Momo, 
poetry, was a favourite and honoiued pursuit among the 
Arabs, who, with comparatively rough instruments, — the 
rudiments of the flute, harp, taboi, and guitar, lather than 
the instruments themselves, — and with a scale, carefully and 
scientifically elaborated, but essentially differing from our 
own, produced lesults that real excellence alone could have 
mented or obtained. The voluminous “ Book of Songs ’ 
aheady alluded to contained the history and points out tho 
distinctive chaiactenstics of a bundled ans, each esteemed 
a masterpiece by competent judges For one alone its 
composei received from the Caliph Al-Hathik Eillah (8 12 
a d ) a sum equivalent to neai ly £2 3 0 0 stm hng It is notice- 
able that though the best voices were furnished by the Hejaz, 
the mstiumental and scientific part was perfected by Persian 
instruction under the Ahbaside caliphs of Baghdad. 

Moie widely iecogmscd, howevei, are the Arab claims to Medicine 
proficiency m medicine, an art which Mahomet lnmself 411(1 
appears to have dabbled in, showing lnmself, if tiadition SW S 6J 7- 
speaks tiue, by no means so good a physician as he was a 
preacher Undei the caliphs, however, regular schools of 
the theiapeutic science were established in Damascus, 

Baghdad, and Cairo, where the vvoiks of Hippocrates and 
Galen, translated fiom their ongmals m Greek, were 
adopted as the basis of instruction Hence the great 
medical treatise entitled El-Meleka , or “ The Loyal,” of 
Ah-Ebn-Abbas, which appealed in Aleppo towards the end 
of the tenth century, was essentially an enlargement of and 
appendix to the Galenic teaching Shoitly aftei Er-Bazi, 
the Baghdad professoi, published his writings on pathology, 
containing the first authentic descnption of exanthematous 
diseases The Canon of Ebn-Sina, commonly known as 
Avicenna, born 980 a d , with his Materia Medica , which 
preluded m some respects that of Paiacelsus, ultimately, 
liowever, superseded every other work in the Arab schools. 

But the neglect of anatomical study, with a superstitious 
horror of the piacticeof dissection, rendered the surgery of 
the Arabs imperfect and their medicine empmcal. The 
invention of the probang and some improvements m the 
lancet and the couching needle are due, neveitheless, to 
Arab surgeons 

Botany was chiefly studied as subsidiary to medicine , Botany and 
nor did chemistry ever attain the dignity of a separate chemistry, 
science ■ as, however, an adjunct to the old herbal pharma- 
copoeia, it received close and not unsuccessful attention. 

The principal meicunal and arsenical preparations of the 
materia medica. the sulphates of several metals, the pro- 
perties of acids and alkalies, the distillation of aloohol,— -in 
fine, whatever resources chemistry availed itself of np to a 
very recent date — were, with their practical application, 
known to Er-Bazi and Geber, already mentioned. In fact, 
the numerous terms borrowed from the Arabic language — 
alcohol, for instance, alkali, alembic, and others — with the 
signs of drugs and the like, still in use among modern 
apothecaries, have remained to show how deeply this science 
is indebted to Aiab research. 
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Finally, and as though to counteract any foreign in- 
fluence that the cultivation of these exotic sciences might 
correlatively introduce, Arab grammar and rhetoric were, 
from the days of the fust Omnuade to those of the last 
Abbasids caliph, considered an indispensable item of 
respectable education Every nicety of the language was 
mvestigated m the 8th, 9th, and 10th centuries by the rival 
schools of Cufa and Bosrah, and the Alfeeyah, a gram- 
matical treatise of the celebrated Ebn-MaJek, a native of 
the latter city, who flourished m the 9th century, is even 
now the standard work in the hand of every professor 
But for absolute masteiship, joined with exquisite taste, m 
the use of the subtlest refinements both of rhetoric and 
grammar, the palm must be assigned to Hareeree, the 
author of the celebrated McJcamat or Stations, a work 
esteemed by many as hardly less wonderful in the talent it 
displays than the Koran itself. It belongs to the 11th 
century, and though it has had many imitators, has never 
yet acknowledged a rival 

Industrious and enterprising, the Arabs led the way by 
their invention and skill to most of the more complicated 
manufactures of our own times In metallurgy, their art 
in tempering and enamelling has become justly famous , nor 
did any swoid-blades ever rank higher than those of 
Damascus, nor any coppersmiths excel those of Baghdad, 
or gold and silver workmanship that of Oman. Specimens 
of their skill in porcelain yet remain m Spain and Syria ; 


while the populai words “morocco ” and “ cordovan ” attest 
their cleverness in preparing and dyeing leather The 
pendulum and the semaphore telegraph, if not invented, 
as some think, by the Arabs, were certainly introduced by 
them into Europe, as was also the manufacture of silk and 
of cotton, and an invention of the highest value — the 
manner’s compass. As early as 706 ad writing-paper 
was made at Mecca, whence it spread through all the 
Arabian dominions, and ultimately reached the Western 
world. In the discoveiy or use of gunpowder, so far back 
as the 11th century, the Arab claim to priority is contested 
by the Byzantines alone 

In a word, the literature, arts, and sciences of the Arabs Muanoo oi 
foimed the connecting-link between the civilisations of tlie Arab 
ancient and modern tunes, and the culture which they miDd * 
introduced into the countries they conquered has in almost 
every instance outlasted the rule of the conquerors them- 
selves To them, directly and indirectly, v\e owe the 
revival of learning and philosophy in Western Europe, and 
the first awakening of the critical and inquiring spirit that 
has m gieat measure rescued Europe from the lethargy ot 
monkish ignorance and ecclesiastical bigotry , to them also, 
at least indirectly and by deduction, are due most of the 
useful arts and practical mventions laboriously perfected by 
later nations Wide-spread as was the empire of the Aral) 
sword, it has been less extended and less durable than the 
empire of the Aiab mind. (w. a. p ) 


ARABIAN PHILOSOPHY owed to Aiabia little moie 
than its name and it3 language It was a system of Greek 
thought, expressed in a Semitic tongue, and modified by 
Oriental influences, called into existence amongst the 
Moslem people by the patronage of their moie libeial 
princes, and kept alive by the intrepidity and zeal of a 
small band of thinkers, who stood suspected and disliked 
m the eyes of their nation The Arabian philosophers 
have but a secondary interest m the history of their own 
lands Their chief claim to the notice of the historian of 
speculation comes from their warm leception of Greek 
philosophy when it bad been banished flora its original 
soil, and whilst Western Europe was still too rude and 
ignorant to be its home In the annals of philosophy the 
period from the beginning of the 9th to the close of the 
12th century may be styled the “Flight into Egypt” 
During these four centuries free thought found a lefnge 
under Mahometan princes until her oppressors were 
dead. In the course of that exile the traces of Semitic or 
Mahometan influence gradually faded away; and the 
last of the line of Saracenic thinkers was a truer exponent 
of the one philosophy which they all professed to teach 
than the first. The whole movement was little else than 
a chapter m the history of Aristoteliamsm That system 
of thought, after passing through the minds of those who 
saw it m the hazy light of an Orientalised Platonism, and 
finding many laborious but narrow-purposed cultivators m 
the monastic schools of heretical Syria, was then brought 
into contact with the ideas and mental habits of Islam. 
But those m whom the two currents converged did not 
belong to the pure Arab race. Of the so-called Arabian 
philosophers of the East, Al-Farabi, Ibn-Sina, and Al- 
Ghazali were natives of Khorassan, Bokhara, and the 
outlying provinces of north-eastern Persia, whilst Al- 
Kendi, the earliest of them, sprang from Basra, on the 
Persian Gulf, on the debatable ground between the Semite 
and the Aryan. In Spain, again, where Ibn-Badja, Ibn- 
Tofail, and Ibn-Roshd rivalled or exceeded the fame of the 
Eastern schools, the Arabians of pure blood were few, and 
the Moorish ruling class was deeply intersected by Jewish 


colonies, and even by the natives of Clmstian Spain. 
Thus, alike at Baghdad and at Cordova, Arabian philosophy 
represents the for a time victorious reaction of exotic ideas 
and of subject races against the theological one-sidedness 
of Islam, and the illiterate simplicity of the early Saracens 
Islam had, it is true, a philosophy of its own There 
were Schoolmen amongst the believers in the Koran, not 
les3 than amongst the Latin Christians. At the very 
moment when Mahometanism came into contact with the 
older civilisations of Persia^ Babylonia, and Syria, the 
intellectual habits of the new converts created difficulties 
with regard to its very basis, and showed themselves a 
prolific source of diversity m the details of interpretation. 
The radical questions on which these disputes turned were 
two The first dealt with the possibility of ascribing 
manifold attributes to God — to a Being who was absolute 
unity. The other refened to the bearing of Gods 
omnipotence upon the freedom of the human will Ere 
the second centniy of the Hegira, stuidy adherents of the 
literal truth of the Koran taught a gross anthropomorphism, 
ipplymg to the Creator the very bodily attributes of his 
creatures These were the Sefatites, or partisans of the 
attributes Another sect represented Mahomet as the 
teacher of an unqualified fatalism. Opposed to these 
narrow-minded exponents stood the comparatively hberal 
sect of the Motazalites, the Dissidents, who first appeared 
about 750. As they maintained, on one hand, that man 
was in some degree a free agent, and on another, elevated 
the unity of the divine nature far above the diversity of 
attributes, they came to be styled the partisans of justice 
and unity. It was with them that the Mussulman 
theology— the science of the word ( GaUm ) — first came 
into existence. Its professors, the Motecallemin (known m 
Hebrew as Medabberim, and as Loguentes in the Latin 
versions) may be compared with the scholastic doctors of 
the Catholic Church Driven m the first instance to 
speculation in theology by the needs of their natural reason, 
they came, in after days, when Greek philosophy had been 
naturalised in the Caliphate, to adapt its methods and 
doctrines to the support of their views. They employed a 
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quasi-philosophical method, by which, according to Mauno- 
nides, they first reflected how things ought to be in order 
to support, or at least not contradict, their opinions, and 
then, when their minds were made np with regard to this 
imaginary system, declaied that the woild was no otherwise 
constituted The dogmas of creation and providence, of 
divine omnipotence, chiefly exercised them ; and they | 
sought to assert for God an immediate action in the making 
and the keeping of the world Space they looked upon as 
pervaded by atoms possessing no quality or extension, and 
time was similarly divided into innumerable instants 
Each change in the constitution of the atoms is a direct act 
of the Almighty "When the fire burns, or the water 
moistens, these terms merely expiess the habitual connec- 
tion which our senses perceive between one thing and 
another. It is not the man that thiows a stone who is its 
real mover . the supreme agent has for the moment created 
motion. If a living being die, it is because God has 
created the attribute of death , and the body remains dead, 
only because that attabute is unceasingly created Thus, 
on the one hand, the object called the cause is denied to 
have any efficient power to produce the so-called effect, 
and, on the other hand, the regularities or laws of nature 
are explained to he direct inteiferences by the Deity 
God is the sole cause 01 agent in. the universe • it is He 
who, directly, or by the mediation of His ministering 
angels, brings everything to pass. The supposed umfoi- 
mity and necessity of causation is only an effect of custom, 
and may be at any moment rescinded In this way, by a 
theory which, according to Averroes, involves the negation 
of science, the Moslem theologians believed that they had 
exalted God beyond the hunts of the metaphysical and 
scientific conceptions of law, form, and matter , whilst they 
at the same time stood aloof from the vulgar doctrines, 
attributing a causahty to things Making the uniformity 
of nature a mere phantom due to our human customary 
experience, they deemed they had left a clear ground for 
the possibility of miracles 

But at least one point was common to the theological 
and the philosophical doctrine. Carrying out, it may be, 
the principles of the Neo-Platonists, they kept the sanctuary 
of the Deity securely guarded, and interposed between him 
and his creatures a spiritual order of potent punciples, 
from the Intelligence, which is the first-born image of the 
great unity, to the Soul and Nature, which come later m 
the spiritual rank Of God the philosophers said we could 
not tell what He is, but only what He is not The highest 
point, beyond which strictly philosophical inquirers did not 
penetrate, was the active intellect, — a sort of soul of the 
world m Aristotelian garb — the principle which inspires 
and regulates the development of humanity, and in which 
lies 'the goal of perfection for the human spirit. In 
theological language the active intellect is described as an 
angel The inspirations which the prophet receives by 
augelic messengers are compared with the irradiation of 
intellectual light, which the philosopher wins by contem- 
plation of truth and increasing purity of life But while 
the theologian incessantly postulated the agency of that 
God, whose nature he deemed beyond the pale of science, 
the philosopher, following a purely human and natural 
aim, directed his effoits to the gradual elevation of his 
part of reason from its unformed state, and to its finn. T 
union with the controlling intellect which moves and 
draws to itself the spirits of those who prepaie themselves 
for its influences The philosophers m their way, like the 
mystics of Persia (the Sufites) m another, tended towards 
a theory of the communion of man with the spiritual 
world, which, may be considered a protest against the 
practical and almost prosaic definiteness of the creed of 
Mahomet. 


Arabian philosophy, at the outset of its career in the 9th 
century, was able without difficulty to take possession of 
those resources for speculative thought, v Inch the Latins 
had barely achieved at the close of the 12th century by 
the slow process of rediscovering the Aristotelian logic 
from the commentaues and versions of Boethius. What 
the Latins painfully accomplished, amid many senseless 
disputations and blind gtopmgs aftei light, owing to their 
fragmental y and unintelligent acquaintance with ancient 
philosophy, -was alieady done foi the Aiabians by the 
scholais of Syria In the eaily centunes of the Christian 
eia, both within and without the lanks of the church, the 
Platonic tone and method weie pai amount throughout the 
East Then influence was felt m the creeds which formu- 
lated the oithodox dogmas m lcgaid to the Tnnity and the 
Incarnation But m its latei days the Neo-Platomst school 
came more and more to find m Aristotle the best exponent 
and interpreter of the philosophei whom they thought 
divine It was m this spirit that Poiphyiy, Theimstius, 
and Joannes Philoponns composed then commentaries on 
the treatises of the Peripatetic system which, modified 
often unconsciously by the dominant ideas of its expositors, 
became m the 6th and 7th centuries the philosophy of the 
Eastern Church. But the instrument which, in the hands 
of John of Damascus, was made subservient to theological 
interests, became m n the hands of others a dissolvent of the 
doctnnes which had been reduced to shape under the pre- 
valence of the elder Platonism Peripatetic studies became 
the source of heresies , and conversely, the heretical sects 
prosecuted the study of Aristotle with peculiar zeal. The 
church of the Nestonans, and that of the Monophysites, 
in then seveial schools and monasteries, earned on from 
the 5th to the 8th century the study of the earlier pait of 
the Organon, with almost the same means, pui poses, and 
results as were found among the Latin schoolmen of the 
earliei centunes Up to the time when the religious zeal 
of the Emperor Zeno put a stop to the Nestonan school at 
Edessa, this “ Athens of Syria ” was active m tianslatmg 
and popularising the Aristotelian logic Their banishment 
from Edessa m 489 diove the Nestonan scholais to Persia, 
where the Sassamdae gave them a welcome ; and there 
they continued their labours on the Organon A new 
seminary of logic and theology sprung up at Nisibis, not 
far from the old locality , and at Gandisapoia (oi Nisabur) 
m the east of Persia, there arose a medical school, whence 
Gieek medicine, and m its company Greek science and 
philosophy, ere long spiead over the lands of Iran. Mean- 
while the Monophysites had followed m the steps of the 
Nestonans, multiplying Syriac versions of the logical and 
medical science of the Greeks Their school at Eesaina is 
known from the name of Sergius, one of the first of these 
tianslators, m the days of Justinian j and from their 
monasteries at Kmnesnn (Chalcis) issued numerous ver- 
sions of the mtroductoiy treatises of the Aristotelian logic 
To the Isagoge of Porphyiy, the Categories and the Ilerme- 
neutica of Aristotle, the labouis of these Synan schoolmen 
were confined, those they expounded, translated, epito- 
mised, and made the basis of their compilations , and the 
few who were hold enough to attempt the Analytics , seem 
to have laid down the pen with their task unaccomplished. 

The energy of the Monophysites, howevei, began to sink 
with the rise of the Moslem empire , and when philosophy 
revived amongst them m the 13th century, m the peison 
of Gregorius Barhebrseus (1226-1286), the revival was 
due to the example and influence of the Arabian thinkers. 
It was otherwise with the Nestorians. Gaming by means 
of their professional skill as physicians a high rank in the 
society of the Moslem world, the Nestorian scholars soon 
made Baghdad familiar with the knowledge of Greek philo- 
sophy and science which they possessed. But the narrow 



ARABIAN PHILOSOPHY 


limits of tli e Syrian studies, which added to a scanty know- 
ledge of Aristotle some acquaintance with Ins Synan com- 
mentators, were soon passed by the curiosity and zeal of 
the students m the Caliphate Duung the 8th and 9th 
centuries, rough but generally faithful versions of Aristotle’s 
principal works were made into Synac, and then fiorn the 
Syriac into Arabic, The names of some of these transla- 
tors, such as Johanmtius (Honem ibn-Ishak), were heard 
even in the Latin schools By the labours of Honem and 
his family the great body of Gieek science, medical, astio- 
nomical, and mathematical, became accessible to the Arab- 
speaking races But for the next thiee centuries fiesh 
versions, both of the philosopher and of his commentators, 
continued to succeed each other 

To the Arabians Aristotle represented and summed up 
Gieek philosophy, even as Galen became to them the code 
of Greek medicine. They adopted the doctune and system 
which the progress of human affans had made the intel- 
lectual aliment of then Synan guides It was a mattei of 
historical necessity, and not an act of deliberate choice 
Just as the eaily poets of Rome, when they tued to 
naturalise the drama, reproduced the woilcs of Eunpides, 
the popular tragedian of their time, so the Aiabians, when 
the need of scientific culture awoke amongst them, accepted 
Austotle. From first to last Arabian philosophers made 
no claim to originality, their aim was merely to propagate 
the truth of Penpateticism as it had been deliveied to them 
In medicine and astionomy, as well as m philosophy, they 
entertained an almost supeistitious reverence foi their 
Greek teachers. It was with them that the deification of 
Aristotle began, and from them the belief that m him human 
intelligence had reached its limit passed to the later school- 
men. The doctrine is fixed tiuth has been ascertained, 
all that is needed is a faithful and skilful interpreter 
Hence, their perpetual labour of exposition and illustration 
then epitomes and paraphiases of Aristotelian doctrine 
The pi ogress amongst the Aiabians on this side lies in a 
closei adherence to their text, a nearei appioach to the 
bare exegesis of their author, and an inci easing emancipa- 
tion from control by the tenets of the popular religion 
Secular philosophy found its first entrance amongst the 
Saracens m the days of the early caliphs of the Abbaside 
dynasty, whose ways and thoughts had been moulded by 
their residence m Persia amid the influences of an older 
creed, and of ideas -which had m the last resort sprung 
from the Gieeks The seat of empiie had been transferred 
to Baghdad, on the highway of Oriental commerce, and the 
distant Khorassan became the favourite province of the 
caliph. Then was inaugurated the penod of Peisian 
supremacy, during winch Islam was laid open to the full 
current of alien ideas and culture The incitement came, 
however, not from the people, but from the pnnce’ it was 
in the light of court favour that the colleges of Baghdad and 
Nisabur first came to attract students from every quarter, 
from the valleys of Andalusia, as well as the upland plains 
of Transoxiana. Al-Mansfir, the second of the Abbasides, 
encouraged the appropriation of Greek science, but it was 
Al-Mamiin, the son of Harfln al-Rashid, who deserves m 
the Mahometan empire the same position of royal founder 
and benefactor which is held by Charlemagne in the 
history of the Latin schools In his reign (813-833) 
Aristotle was first translated into Arabic Legend told 
how Al-Mamfin had been induced to send to the Byzantine 
emperor for Greek books on philosophy, in consequence of 
a vision m which a venerable personage, who made himself 
known as Aristotle, had excited without gratifying the 
curiosity of the caliph. Orthodox Mussulmans, however, 
distrusted the course on which their chief had entered, and 
his philosophical proclivities became one ground for doubt- 
ing as to his final salvation 
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In the Eastern piovinces the chief names of Arabian 
philosophy are those known to the Latin schoolmen aa 
Alkindras, Alpharabius, Avicenna, and Algazel, or under 
forms resembling these, or undei other names derived from 
vanous parts of their complex Arabic designations. The 
fust of these, Alkmdius (Abu Jusuf Jacub ibn-Ishak al- 
Kendi ), wrote m the reigns of Al-Mamfln and Al-Motassem 
(813—842) His claims to notice at the present day res£ 
upon a few woiks on medicine and the astrological astro 
nomy of his age, — the only remnant left of the 200 treatises 
which he is said to have composed on all the themes oi 
science and philosophy. With him begins that encyclopaedic 
charactei — the simultaneous cultivation of the whole field 
of investigation which is reflected from Austotle on the 
Aiabian school Towards the close of the 10th century 
the presentation of an entire scheme of knowledge, begin- 
ning with logic and mathematics, and ascending through 
the various departments of physical mquiiy to the region 
of religious doctrine, was accomplished by a society which 
had its chief seat at Basra, the native town of Al-Kendi. 
This society — the Brothers of Purity or Sincerity — divided 
into four orders, wrought in the interests of religion no less 
than of science, and though its attempt to compile an 
encyclopaedia of existing knowledge may have been prema- 
ture, it yet contributed to spread abroad a desire for 
fiu tlier information The proposed reconciliation between 

science and faith was not accomplished, because the com- 
piomise could please neither party. The fifty-one treatises 
of which this encyclopaedia consists are interspersed with 
apologues m true Oriental style, and the idea of goodness, 
of moral peifection, is as prominent an end in every dis- 
course as it was m the alleged dream of Al-Mamiin The 
materials of the work come chiefly from Aristotle, but they 
aie conceived m a Platomsmg spirit, which places as the 
bond of all things a universal soul of the world with its 
partial or[fragmcntary souls. Contemporary with this semi- 
lehgious and semi-philosophical society lived Alfarabius 
(Abou-Nasi Mohammed ben-Mohammed ben-Tarkhan al- 
Faiabi) or Abunasar From Turkestan, the place of his 
hnth, he passed southward to Baghdad where he studied, 
and died at Damascus m 950, after living for some time 
at Aleppo on the invitation of its prince. The legendary 
accounts of Al-Farabi describe him as a man of vast erudi- 
tion, the mastei of seventy languages, and accomplished 
both m the theory and the practice of the musical ait. Of 
his numeious wiitmgs on all the branches of science only 
a few remain in Arabic or Hebrew versions, but his para- 
phiases of Aristotle formed the basis on which Avicenna 
constiucted his system, and his logical treatises produced 
a permanent effect on the logic of the Latin scholars. He 
gave the tone and direction to nearly all subsequent specu- 
lations among the Aiabians. His order and enumeration 
of the principles of being, his doctrine of the double aspect 
of intellect, and of the perfect beatitude which consists in 
the aggregation of noble minds when they are delivered 
from the separating barriers of individual bodies, present 
at least m germ the characteristic theory of Averroes 
But Al-Faiahi was not always consistent m his view's , a cer- 
tain sobriety checked his speculative flights , and although 
holding that the true perfection of man is leached in this 
life by the elevation of the intellectual nature, he came 
towards the close to think the separate existence of intellect 
no better than a phantasm and delusion. 

Unquestionably the most illustrious name amongst the 
Oriental Moslems was Avicenna (980-1037). His fame 
in Europe rested more upon bis medical canon than on his 
philosophical works ; but even in logic and metaphysics his 
influen ce on the West was c.onsiderable. With him the 
encyclopaedic tendencies of the school of Baghdad reached 
their culmination. He was followed by Algazel (Abou- 
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Earned Mohammed ibn-M ohammed al-Ghazah), ■whose name 
was the last that attained a European reputation. Born 
near Ths m 1058, he studied there and at hTisabur , and 
having left his native province of Khorassan at the age of 
36, he was appointed to a high educational post at Baghdad 
There, as well as at Damascus, Jerusalem, and Alexandria, 
his lectures attracted crowds of eager listeners Suddenly 
he withdrew fiom active life, assumed the habits of the 
Sufite mystic, and devoted himself to contemplation of reli- 
gious truth; and although he was persuaded to resume for 
a while his duties in. the college of Baghdad, he soon returned 
to seclusion, and passed his last days in a monastery which 
he had himself founded at Tus (1111) To Algazel it 
seemed that the study of secular philosophy had resulted 
in a general indifference to religion, and that the scepticism 
which concealed itself undei a pretence of piety was desti ey- 
ing the life and purity of the nation With these views 
he carried into the fields of philosophy the aims and 
spirit of the Moslem theologian In his Tendencies of the 
Philosophers {Maldcid al-Faldsifa ) he gave a resume of 
the contemporary state of the speculative sciences as a pre- 
liminary work to his Desti uchon of the Philosophei s ( Tehdfot 
al-Faldsifa ), m which the contradictions and errors of these 
sciences were pointed out, as well as their divergence from 
the orthodox faith This indictment against hbeial thought 
from the stand point of the theological school was afterwards 
answered m Spam by Aveiroes, but m Baghdad it heralded 
the extinction of the light of philosophy Moderate and 
compliant with the popular religion as Alfarabius and 
Avicenna had always been, as compared with their Spanish 
successor, they had equally failed to conciliate the popular 
spirit, and were classed m the same category with the heretic 
or the member of an immoral sect. The 12tli centuiy 
exhibits the decay of liberal intellectual activity in the 
Caliphate, and the gradual ascendency of Turkish laces 
animated with all the intolerance of semi-barbarian pro- 
selytes to the Mahometan faith Philosophy, which had 
only sprung up when the purely Arabian influences ceased 
to predominate, came to an end when the sceptre of the 
Moslem world passed away from the dynasty of Persia 
Even in 1150 Baghdad had seen a library of philosophical 
books burned by command of the Caliph Mostandjed, and 
in 1192 the same place might have witnessed a strange 
scene, m which the books of a physician were first publicly 
cursed, and then committed to the flames, while their ownei 
was incarcerated. Thus, while the Latin church showed 
a marvellous receptivity for ethnic philosophy and assi- 
milated doctrines which it had at an earliei date declared 
impious, in Islam the theological system entienched itself 
towaids the end of the 12th century in the nanow orthodoxy 
of the Assantes, and reduced the votaries of Gieek philo- 
sophy to silence. 

The same phenomena weie repeated m Spam under the 
Mahometan rulers of Andalusia and Marocco, with this 
difference, that the time of philosophical development was 
shorter, and the heights to which Spanish thinkeis soared 
were gieater. The reign of Al-Hakem the Second (961— 
976) inaugurated in Andalusia those scientific and philoso- 
phical studies which were simultaneously prosecuted by the 
Society of Basra From Cairo, Baghdad, Damascus, and 
Alexandria, books both old and new were procured at any 
price for the library of the prince , 27 free schools weie 
opened m Cordova for the education of the poor, and 
intelligent knowledge was perhaps more widely diffused m 
Mahometan Spain than in any other part of Europe at that 
day. The mosques of the city were filled with ciowds who 
listened to lectures on science and literature, law and religion 
But the future glory thus promised was long postponed 
The usurping successor of Hakera found it a politic step to 
request the most notable doctors of the sacred law to 


examine the royal library, and every book treating a l 
philosophy, asti onomy, and other forbidden topics, was 
condemned to the flames But the spirit of research, 
fosteied by the fusion of races and the social and intel- 
lectual competition thus engendered, was not crushed by 
these proceedings, and for the next century and moie the 
higher minds of Spam found m Damascus and Baghdad the 
intellectual aliment which they desired At last, towaids 
the close of the 11th century, the long-pent spiritual ener 
gies of Mahometan Spam buist foith m a brief senes of 
illustrious men Whilst the native Spaniards weie nai row- 
ing the limits of the Moonsh kingdoms, and whilst the 
generally fanatical dynasty of the Almohades might have 
been expected to lepiess speculation, the centuiy pi ecedmg 
the close of Mahometan sway saw philosophy cultivated 
by Avempace, Abubacei, and Avenoes Even amongst 
the Almohades there weie pnnees, such as Jusuf (who began 
his reign m 1163) and Jacub Almansor (who succeeded m 
1184), who welcomed the philosophei at then couits, and 
treated him as an intellectual compeer But about 1195 
the old distrust of philosophy revived , the philosophers 
weie banished m disgrace , vvoiks on philosophical topics 
were ordered to he confiscated and burned , and the son of 
Almansor condemned a ccitain Ben-Habib to death foi tho 
dime of philosophising 

Arabian speculation in Spam was heralded by Avicebron, 
a name under which the schoolmen conceived an Arab 
thinker, whereas modem scholais have shown that lie was 
identical with Salomon ben-Gebirol, a Jewish sacied poet 
of no mean order, and still popular m the synagogue. 
Born at Malaga, and educated at Saragossa, he seems to 
have written most of his works between 1045 and 1070 
His philosophical essay, known as the Fountain of Life 
( Fons Vitae), although, m a Latin version made about 1150, 
it acted like a ferment amongst the seething mass of hete- 
rodox Chnstian theology, found no immediate acceptance 
among his own philosophical compatriots, or amongst tho 
Arabian thinkers who succeeded him His speculations 
weie drawn from sources other than those which supplied 
the dominant school of the 12th centuiy m Spam, and 
found a congenial home amongst those who had drunk 
deeply from the ideas of Scotus Engena The doctune 
of Avicebron attributed matter to everything, oven to the 
soul, and to simple substances, and held that ultimately 
there was one universal matter Thus, while intelligible 
and sensible substances differ in tlieir forms, they are at 
one m matter The doctune became important in the dis- 
putes as to the principle of individuation; where Duns 
Scotus, m opposition to Aquinas, reverted to the position 
of Avicebron, whom he also resembled m his doctrine of 
the supenonty of the will to the intellect 

Such questions in the present age would seem to fall 
strictly within the sphere of logic But it was the charac- 
teristic of the thinkers of the mediaeval period, both 
Aiabian and Christian, to magnify the power of abstract 
ideas, and to give a deep reality to logical and metaphysical 
ideas. The earlier schoolmen exaggerated the value of 
genera and species, till everything else grew faint m com- 
parison, and the Arabian thinkers similarly took in awful 
earnest the distinction of matenal and formal. Abstrac ions 
were first lealised with uncommon distinctness and became 
almost palpable , and then they were introduced into the 
world of popular conception. An irresistible attraction 
drew thinkers of different classes to apply their metaphy- 
sical subtleties to the religious ideas of a celestial order of 
beings, and the results of this application not unnaturally 
gave use to heresies 

The ideas of Avicebron are the one-sided consequences 
of principles which had an influence, but a secondary one, 
on the whole Arabian school. They descend m the last 
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instance from tlie Alcxandnans, — particularly as Alex- 
andrian ideas are presented m the book Be Causis, and m 
the Apod yphal Theology of Aristotle Both of these works 
(which passed under a vaiiety of other names) belong to a 
class of writings of Neo-Platonic tone and contents, which 
were accredited by then ascription to Pythagoras, Empe- 
docles, Plato, and Aristotle, and cneulated amongst the 
Arabians before the canon of Penpatetic scuptuies had 
been definitively fixed by the school of Baghdad The 
Theology known as Aristotle's did not appear m Latin 
before 1519, when it was translated from an Arabic 
manuscript of the 9th century, -whereas the Be Causis , 
although unknown to the Moslem woild, was familiar to 
the Latins of the 13th centuiy The Theology was an 
exposition of the theory of Plotinus, the Be Causis was 
extracted from the Theological Elements of Proclus , and 
both works presented the usual Alexandrian system of 
emanation and hypostases, — the graduated series of exter- 
nahsations and manifestations of the first cause or absolute 
unity, firstly, in Intelligence, secondly, m the Soul of the 
univeise , thirdly, in Nature and the region of mutability. 
These sucessive spheres of being, wheie the central unity 
expands into the circumfeience without losing its simplicity, 
and the circumference is instinctively led towards its 
conti oiling centre, lay at the basis of the conception of the 
universe held moie oi less by all the Moslem philosophers 
The first of creatuies, says Avicenna, is the Intelligence, 
in which are contained soul and life The first cause is 
above all intelligence. The principles exert a causal 
influence according to their degiee of elevation. 

About a generation after Avicebion the rank of Moslem 
thinkers proper was introduced by Abou-Bekr Mobammed 
ben-Jakya, surnamed Ibn-Badja, and known to the Latin 
v orld as Avempace He was born at Saragossa, and died 
comparatively young at Fez m 1 1 38. Besides commenting 
on various physical treatises of Austotle’s, he wrote some 
philosophical essays, notably one on the Republic or Regime 
of the Solitary In its general character, and in several 
peculiarities, it resembles the Republic of Plato. The 
Solitary of whom Ibn-Badja speaks is the stranger who 
seeks for a better commonwealth than the common vul- 
garity of the world, — who, like some rare plant that springs 
up unsown m a bed of ordinary flowcis, would fain regain 
his native air. Ibn-Badja proposed to tiace the steps by 
which such an one taken alone, rising above his animal 
nature, might by abstraction and reflection elicit the 
universal forms of material things from the data of sense, 
and thus finally apprehend the pure intelligences or specu- 
lative forms As against Algazel, he maintained the right 
of the intellect to rise by scientific contemplation to the 
philosophical heaven, — to a union with the ever-active 
intellect which moves the spheres The consciousness of 
this union is the commonwealth of the solitary, — the 
enduring commonwealth of intellect m which the philoso- 
pher abides 

The same theme was developed by Ibn-Tofail in his 
philosophical romance, called Hayy ibn-Jalcdhdn (the 
Living, Son of the "Waking One), best known by Pococke's 
Latin version, as the Philosophus Autodidactus. Ibn- 
Tofail, the Abubacer of the schoolmen, was bom at Guadix 
in Andalusia, and died at Marocco in 1185 At the court 
of Jusuf he combined the offices of vizier and physician, 
and employed his influence to introduce younger students 
to the notice of the prince Ibn-Tofail wrote on medicine 
and astronomy, as well as philosophy, but his romance, 
which has been translated into Hebrew, Latin, English, 
and other European languages, is his only extant work 
It describes the process by which an isolated truth-seeker 
detaches himself from his lower passions, and raises himself 
above the material earth and the orbs of heaven to the 
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forms which are the source of their movement, until he 
arrives at a union with the supreme intellect. The experi- 
ences of the religious mystic are paralleled with the 
ecstatic vision m which the philosophical hermit sees a 
world of pure intelligences, where birth and decease are 
unknown 

It was this theory which Avenoes (1 126-1 198), the last 
and most famous of the thinkers of Moslem Spam, earned 
out to his doctrine of the unity of intellect. The whole 
doctrine will be discussed under the heading Averroes , but 
its general purport is this Bepioducmg, on one hand, the 
customary psychology of Aristotle as it rises gradually from 
the mere sense to the understanding, it emphasises, on 
another hand, the peimanenb subsistence and action of 
intellect apart fiom all materiality and from the individuals 
who share m the intellectual power In the active intellect 
it finds the motive principle, and the full fruition of human 
leason Sometimes this intellect is invested with the 
supiemaey of the sphere beneath the moon, and connected 
with a more universal intelligence through a hierarchy of 
spmtual pimciples m the celestial system Such a mind is 
the sole actual intellect m which the generations of thinking 
men live and move In complete union with it lies their 
pel feet beatitude , and, save as a tempoiary participant m 
the blessings of this universal form, the intellectual soul is 
a nonentity. 

The philosophers thus characterised were in almost every 
case physicians , and with their medical knowledge they 
frequently combined studies m mathematics, astronomy, 
and alchemy. In all these departments they were the 
pupils of Greeks, whose text they accepted almost as a 
revelation Then talent lay in the elaboration of details, 
and in coirectmg certain mistakes of their guides , but they 
never introduced any compiehensive change. Still their 
conjunct prosecution of physical and metaphysical studies 
gave them an advantage over their Latin contemporaries, 
with whom the schools of dialectic grew into exaggerated 
prominence, whilst few traces were left, as at Salerno, of 
the medical and scientific pursuits of the ancient world. 
Their acquaintance with ait was another feature in favour 
of the Arabians. Al-Kendi, Al-Farabi, and Ibn-Badja were 
musicians of note : Ibn-Tofail and Ben-Gebirol were famous 
as poets Their studies in the sacred law and in theology 
did not unduly dominate their philosophical investigations, 
and they combined much practical work as physicians and 
statesmen with an almost incredible industry in appro- 
priating and systematising the wisdom of Greece But the 
gieat educational value of Arabian philosophy for the later 
schoolmen consisted in its making them acquainted with an 
entire Aristotle At the moment when it seemed as if 
everything had been made that could be made out of the 
fiagments of Aristotle, and the compilations of Capella, 
Cassiodoius, and .others, and when mysticism and scep- 
ticism seemed the only resources left for the mind, the 
horizon of knowledge was suddenly widened by the acquisi- 
tion of a complete Aristotle. Thus the mistakes inevitable 
in the isolated study of an imperfect Organon could not 
henceforth be made. The real bearing of old questions, and 
the me anin glessness of many disputes, were seen in the 
new conception of Aristotehamsm given by the Meta- 
physics , and other treatises. The former Bealism and 
Nominalism were lifted into a higher phase by the principle 
of the umversalismg action of intellect — ( Intellectus m 
forms agit universalitatem) The commentaries of the 
Arabians m this respect supplied nutriment more readily 
assimilated by the pupils than the puie text would have 
been 

Arabian philosophy, whilst it promoted the exegesis of 
Aristotle and increased his authority, was not less notable 
as the source of the separation between theology and philo 
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Bopliy. Speculation fell on irreligious paths In many 
cases the heretical movement was due less to foreign example 
tl-m.-n to the indwelling tendencies of the dominant school 
of Realism. But it is not less certain that the very con- 
siderable freedom of the Arabians from theological bias 
served indirectly to intensify the prevailing protest against 
Sacerdotalism, and prepared the time when philosophy 
shook o its ecclesiastical vestments In the hurry of 
first terr r, the church struck Aristotle with the anathema 
launched against innovations m philosophy The pio- 
vmcial council of Pans m 1209, which condemned Amal- 
ncus and his followers, as well as David of Dmant’s works, 
forbade the study of Aristotle's Natuial Philosophy, and 
the Commentaries In 1215 the same piohibition was 
repeated, specifying the Metaphysics and Physics, and the 
Commentaries by the Spaniard Mauritius (ie, probably 
Averroes). Meanwhile Albertus Magnus and Thomas 
Aquinas, accepting the exegetical services of the Arabians, 
did their best to controveit the obnoxious doctune of the 
Intellect, and to defend the oithodoxy of Aristotle against 
the unliol glosses of infidels. But it is doubtful whethei 
even they kept as puie from the infection of illegitimate 
doctrine as they supposed. The tide meanwhile flowed in 
stronger and stronger. In 1270 Stephen Tempier, bishop 
of Paris, suppoited by an assembly of theologians, anathe- 
matised thnteen propositions bearing the stamp of Aiabian 
authoiship; but m 1277 the same views and others more 
directly offensive to Christians and theologians had to be 
censured again. Raymond Lully, in a dialogue with an 
infidel thinker, broke a lance in suppoit of the orthodox 
doctrine, and earned on a crusade against the Arabians m 
every university ; and a disciple of Thomas Aquinas drew 
up a list (De Et roribus philosophonm) of the several 
delusions and errors of each of the tlnnkeis fiom Alkindius 
to Averroes Strong in their conviction of the truth of 
Aristoteliamsm, the Arabians carried out their logical 
results m the theological field, and made the distinction of 
necessary and possible, of form and matter, the basis of con- 
clusions m the most momentous questions They refused 
to accept the doctrine of creation because it conflicted with 
the explanation of forms as the necessary evolution of 
matter They denied the particular providence of God, 
because knowledge in the divine sphere did not descend 
to singulars. They excluded the Deity from all direct 
action upon the woild, and substituted for a cosmic 
principle the active intellect, — thus holding a foim of 
Pantheism. But all did not go the same length m their 
divergence from the popular creed 
The half-legendary accounts which attribute the intro- 
duction of Arabian science to Gerbert, afterwaids Pope 
Sylvester II , to Constantinus Afncanus, and to Adelard 
of Bath, if they have any value, refer mainly to medical 
science and mathematics. It was not till about the middle 
of the 12th century that under the patronage of Raymond, 
archbishop of Seville, a society of translators, with the 
aichdeacon Domimcus Gundisalvi at their head, produced 
Latin versions of the Commentaries of Avicenna and 
Algazel, of the Eons Tike of Avieebron, and of seveial 
Aristotelian treatises. The working translators were con- 
verted Jews, the best known among them being Joannes 
Avendeath. With tins effort began the chief tianslating 
epoch for Aiabic works. Avicenna's Canon of Medicine 
was first translated into Latin by Gerard of Cremona 
(d. 1187), to whom versions of other medical and astro- 
nomical works are due. The movement towards intro- 
ducing Arabian science and philosophy into Europe, 
however, culminated under the patronage of the Emperor 
Frederick II. (1212—1250) Partly from superiority to 
the narrowness of his age, and paitly in the interest 
of his struggle with the Papacy, this Malleus ecclesice 
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Romance drew to his couit those savants whose pur- 
suits were discomaged by the church, and especially 
students m the forbidden loie of the Arabians. He 
is said to have pensioned Jews for purposes of trans- 
lation. One of the scholars to whom Frederick gave a 
welcome was Michael Scot, the first translator of Avei- 
loes Scot had sojourned at Toledo about 1217, and had 
accomphshed the versions of seveial astronomical and 
physical tieatises, mainly, if we believe Roger Bacon, by 
the laboms of a Jew named Andrew But Bacon is appa- 
rently hypeicntical m his estimate of the tianslatois from 
the Arabic Another proteg<§ of Fredenck’s was Hermann 
the German (Alemannus), who, between tbe years 1243 
and 1256, tianslated amongst othei things a parapbiase of 
Al-Farabi oil the Rhetoric, and of Averroes on the Poetics 
and Ethics of Anstotle Jewish scholars held an honour- 
able place in transmitting the Aiabian commentatois to the 
schoolmen It was amongst them, especially m Maimo- 
mdes, that Anstotehanism found tefuge aftei the light of 
philosophy was extinguished m Islam* and the Jewish 
family of the Ben-Tibbon were mainly instrumental m 
making Averiocs known to southern France. 

See Munlt, Melanges de philosophic jmve et arabe, Pans, 1859 , 
Renan, De Philosophic/, Penpatetica apud Syros, 1852, and AvcdoAs 
et V Averroisme, Pans, 3 me ed , 1867 , Joui dam, Rechcrchcs critiques 
snr Vage etl'ongine des traductions Latmes d' Amtote , Pans, 2 m ® 
ed , 1843 , Haur4au, Philosophic Scolastique, Pans, l re ed , 1850, 
tome i p 359 ; Yaclierot, Poole d’ Alexandne, l re ed , 1851, tome 
in p 85, Abulfaragius, Histoi ici Dynastiarum , cd Pococke, Oxon , 
1663 , Sckmolders, Docimenta philosophiae Aiabum, Bonn, 1836, 
and JEssai sui les looks philosophiques chez les Arabes, Pans, 1842 , 
Shabrastam, History of Religious and Philosophical Seels, in Gei - 
man translation by Haarbrucker, Halle, 1850-51 , Dietenci, Stnit 
zmschen Mensch und Thier, Beilin, 1858, and bis other translations 
of tbe Encyclopaedia, of the Brothers of Sincerity , 1861 to 1872 ; 
Prantl, Geschichte clei Logilc, 1861, vol u pp 297-396 ; and tbe His- 
tones of Philosophy, e g , Erdmann's, vol i (2d ed.), p. 295, and 
TJcbeiveg’s, vol i., English translation, London, 1872. (W. W.) 

ARABIAN SEA, the name applied to tbe large sheet of 
water, really a portion of tbe Indian Ocean, bounded on 
tbe E by Hindustan, on the N by Beloochistan, on the 
W. by Aiabia and tbe Gulf of Aden, and on tbe S. by an 
imaginary hue stretching between Cape Guardafui, in the 
N.E. of Afuca, and Cape Comorin m Hindustan This is 
the Arabian Sea proper, but under the name Gulf of Aden 
it penetrates between Afuca and Arabia, connecting itself 
with tbe Red Sea through the Straits of Bab-el-Mandeb , 
while on the N.W the Gulf of Oman, with its continuation 
the Persian Gulf, sepaiates Arabia from Beloochistan and 
Peisia Besides these larger ramifications, there are the 
Gulfs of Oambay and Cutch m the N.W of India An 
interest and importance belong to this sea as forming pait 
of the chief highway between Butain and India. The 
islands it contains are few and insignificant, the chief 
being Socotia and tbe Laccadives The Arabian Sea is 
more or less coextensive with the Mare Erythrceum or 
Ruby inn of the ancients, although these terms seem to 
have been applied with considerable vagueness. 

ARABICI, a sect originating about the beginning of 
the 3d century, which is mentioned by Augustine (De 
Ilceres., c. 83), and called also Thnetopsychitce by Johannes 
Damascenus (De Ilceres , c. 90) Its founder is unknown, 
and its history brief and obscuie Its distinctive doctrine 
was a form of Christian mateiiahsm, showing itself in the 
belief that the soul perished and was restored to life along 
with the body. According to Eusebius, the Aiabici were 
convinced of their error by Origen, and renounced it at a 
council held about 246 A x> 

# ARAGATI, a town of Brazil, m the province of Ceara, 
situated on the Jaguaribe, about 10 miles from its mouth. 
It is well built, and carries on a considerable export 
trade in hides and cotton. The population is stated at 
26,000. 
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AKACHN1DA 


T HE Ai , aclinida / or, populaily speaking, the Spiders and 
their allied forms — from apdxvr), a spider, and etSos, 
the foim or outward appearance — constitute a well-defined 
group within the gieat branch “ Articulata ” of the animal 
kingdom, though on one side its boundaiy lines melt almost 
insensibly into the Annelides, through the family of acands — 
Pentastomides Linnseus and others of the older systema- 
tists included all Arachnids (as then lecognised) under the 
class Insecta , Lamaick first sepaiatmg them into a distinct 
class A few geneial remaiks, therefore, on the bianch 
Aiticulata , and its suboidmate groups, may be useful, to 
show the geneial relations of that undei consideiation 
As distinguished fiom the Vertebrata, the animals of the 
bianch Aiticulata maybe chaiactensed geneially as having 
(besides the maiked and unifoimly difleient position of the 
chief organ of circulation and the neivous chords) an ex- 
ternal skeleton, the different paits of -which, of more or less 
solid consistency, are aiticulated, 01 jointed to each other, 
and contain within their hollows the vital and other oigans. 
Internally, threads of nervous matter, spunging from enlarge- 
ments or knots (ganglia) upon two or moie central longitu- 
dinal nervous chords on the ventral side of the body traveise 
the diffeient parts of it, these choids, however, end m no one 
special mass, conespondmg to the brain m the Vertebrata ; 
and the nervous systems composed by these ganglia vaiy con- 
siderably m then special stiuctuie and anangement m the 
diffeient subordmace gioups 

This being the distinctive plan of stiuctuie iu the Aiti- 
culata, a review of the whole group shows us that this plan 
is carried out m two well-maiked leading ways — first, 
without , and secondly, mth, articulated legs, or organs of 
locomotion and touch Those without articulated limbs 
constitute the Annelides of Lamaick, which, for our present 
purpose, it is sufficient to characterise as having the arti- 
culate plan of stiuctuie earned out m the geneial foim of 
a more or less cylmdiical, lengthened body, composed of 
a number of lings, segments, or transveise folds, of which 
the first forms the head, but destitute of articulated limbs. 
Those with articulated legs constitute the Gondylopa of 
Latieille, or the Insecta of Linnmus , but the term Insecta 
being now m general use to define a subordinate group, it 
will be better to adopt heie the name given by Latreille 
In the “ Gondylopa , ” then, the aiticulated plan of structure 
is carried out m the form of a more or less hard body 
composed of different pieces, of which one, two, three, or 
more, are generally leading ones , to this body (m general 
to the anterior portion of it) are attached ai ticulate organs 
of locomotion various m nunibei, but never, or at least very 
rarely, less than six. The organs of sight (when present) 
are always in the head, and vary in number, position, and 
kind. To these two leading divisions of the branch 
Articulata — the Annelides of Lamarck, and the Gondylopa 
of Latreille — we may give the designation of Classes, since 
they are each respectively composed of animals which thus 
primarily and markedly differ in the way m which their 
common articulate plan of structure is carried out. 

Leaving now the class Annelides, to wdnch has been given 
the name li Anarthropoda,” and confining our attention to 


the “ Condylopa,” or “ Condylopoda ” (equivalent to ths 
“ Arthropoda 11 of moie modem authors), we find that the 
latter contains the four following groups — “Insecta,” 
“ Alyi lapoda,” “ Ai achmda,” and “Crustacea ” 

These all agiee in the way in which, as above explained, 
then general aiticulated plan of stiuctuie is earned out, but 
they differ in the fui thei modifications of this plan, that is 
to saj', in the number, division, and size (both absolute and 
lelative) of the diffeient aiticulations of the body (including 
the organs of locomotion, of manducation, and of touch), and 
m the respective value and 1 elation of these to each other, as 
well as in the modifications of their respiratoiy and other m- 
tei nal systems, and also in other important points. Diffenn g 
thus from each othei, these four groups, usually (three at 
least of them) lanked as distinct classes, yet appear to be 
entitled only to the rank of sub-classes, being each merely 
an equally subordinate giottp of the class “ Condylopoda/’ 
The four sub-classes of Condylopoda (01 articulate-legged 
Anmilosa)maybe separately and biieflycharactensed thus .— 
Sub-class I — Insecta . subject m geneial to metamoi- 
> pliosis, more or less complete, during the progress to 
maturity, organs of locomotion, six , body divided into 
three pimcipal parts — caput, thoi ax, and abdomen, respira- 
tion wholly tracheal 

Sub-class II — Myriapoda . not subject to metamoi phosis, 
piopeily so-called, organs of locomotion above six in num- 
ber (tw r enty-foui and more) developed by degrees, and 
affixed to the abdominal as well as to the other (numerous) 
segments into which the body is divided. Although occa- 
sionally some of the anterior segments coalesce, and the 
head is stated to be formed by five or more modified seg- 
ments, yet no one or more paits of the body can be said 
to be pnncipal ones, lespnation is tracheal 
Sub-class III — Arachnida • not subject to metamorphosis 
properly so-called, though, as with the Myriapoda, some 
poitions of stiuctuie among certain acands, and to a small 
extent even among the Araneidea, are progressively de- 
veloped at the vanous moultmgs of the skin. Organs of 
locomotion, eight; body m general divided mto two prin- 
cipal paits, cephalo-thorax and abdomen ; but where (as 
m some gioups) the abdomen is divided into more or 
less distinct segments no organs of locomotion are ever 
attached to them, lesp nation, where distinct organs exist, 
is either tracheal, pulmo-branchial, or the two coexistent. 
Sub-class IY. — Crustacea, without metamoiphosis, organs 
of locomotion various m number (not less than eight oi 
ten), and attached to some or all of the many segments, 
abdominal as well as others, mto which the body is 
divided; although in numbers of crustaceans no one part 
of the body can be called a principal part, yet in some 
very large and leading groups, the portion covered by 
the eai apace (corresponding to the cephalo thorax m 
Arachnids) may well be termed the one principal part ; 
the abdomen being in this case more or less rudimentary 
or subordinate Respiration in the Crustacea, where 
distinct organs are piesent, is branchial. 

In this view the following diagiam shows the relative 
positions of the several leading groups of the Articulata:— 


Animal Kingdom. 

! 

Branch I Radiata. II. Molfusca. III. Articulata IY. Yertebrata. 


Glass I. Annelides or Anarthropoda. II. Condylopoda or Arthropoda. 


Sub-class I. Insecta, II. Myriapoda. III. Araohnida, IY. Crustacea. 
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In tins diagram the Mynapoda aie placed, in tlie position 
ordinarily assigned to them, between the Insects and 
Arachnids , but perhaps a more natural position v ould be 
after the Crustacea, for they appear to connect tlie Insecta 
and Crustacea more than they do the Insccta and Aiach- 
nida The point, however, of the special position of any 
laige gioup m a linear senes is tolerably nnimpoitant A 
lineal ariangement is of course the only one possible on 
paper, but it cannot express the numerous cross relationships 
that become evident when the affinities of special groups 
are closely studied By placing the Mynapoda after the 
Crustaceans, we seem to get an ascending senes m respect 
to the organs of locomotion . m the Insecta , six — always 
attached to the thoracic segments , m the Arachuda , 
eight — almost always attached to the thoiacic segments , 
m the Crustacea, eight, ten, and upwaids — fi oquently 
attached to the abdominal as well as to the thoiacic seg- 
ments , in the Mynapoda, twenty-four and moie — always 
attached to the abdominal as well as othei segments The 
relation of the Mynapoda to the Ciustacca thiough the 
attachment of limbs to the abdominal segments is thus 
expressed, and by the meeting of the two ends of thelme, 
the always acknowledged affinity of the foimer to the 
Insecta is also expressed 

Having thus briefly explained the most obvious relation- 
ships of the Arachnida, let us now proceed to a moie 
detailed, though still geueial, diagnosis of this group And 
first, in respect to their external organisation , Arachnids 
are articulate animals, 1 with eight aiticulated legs, each m 
general consisting of seven joints , the head and thorax are 
soldeied together into one piece (cephalo-thorax), from 
which with few exceptions the legs mvanably spung In 
one group of the Arachnida ( Solpugidea ) the cephalo- 
thorax is separately segmented, as it is also in one family 
of the Thelyphonidea (Tartandes) , the rest of the body 
forms also one more 01 less homogeneous piece (abdomen) 
The abdomen is always more or less closely attached to the 
cephalo-thorax, in some instances it is soldeied to the 
thoiax, and forms with it one undivided piece, m othei 
cases it is only joined to it by a narrow pedicle At times, 
also, the abdomen constitutes a simple unsegmented poition, 
at other times a segmented or annulate portion of the 
body, occasionally, as m the true scorpions, piolonged into 
a segmented tail in one small but veiy distinct group 
( Thelyphonidea ), the abdomen is prolonged into either a 
simple button, a short jointed, or a more or less long 
setiform tail, m another large group (Aianeidea) the abdo- 
men terminates with organs (spmneis and spinnerets) for 
spinning thieads The eyes (when present) aie simple, 
always sessile, and placed on the fore pait of the cephalo- 
thorax; they seem to represent the simple ocelli of the 
Insecta; the laige compound eyes of that older having 
here no ^presentation, the caput of Arachnids appearmg 
to begin at a point posteuor to that which hears the 
antennae and compound eyes of insects In Arachnida the 
number of eyes vanes fiom two to twelve. In front of 
and articulated beneath the foie part of the cephalo-thorax, 
and moving m diffeient planes m different groups, are two 
independent, vanously modified, organs for seizing and 
compressing the insects 01 other substances on which 
Arachnids in general prey , these oigans are often called 
mandibles, but more geneially, and very appiopriately, 
fa Ices these are considered by some systematists to be the 
true homologues of the antennae 2 m insects, and to have 

1 Embryology shows that the fiist pair of legs in aiaclinids are 
homologous to the labial palpi of insects (Claparede, l c post) This 
is strictly true according to their use m one Older — Thelyphonidea , 
and m many of the Araneidea also these legs are chiefly used for feel- 
ing and exploring the obstacles m their way 

* Hence theu name among French, aiachnologists, ** Antennes- 
Pinoes." 
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been derived fiom those poitions of the insect organisation 
by long and unceasing modification , when, however, the 
caput of an Arachnid (scorpion or spider, for instance) is 
compared with that of a coleopteious 01 hymenopterous 
insect, m which the mandibles aie well developed, theie 
seems far more reason to conclude that the antennae of the 
insect have no homologue at all in the Arachnid (Claparede, 
l c. 2 } ost), but that the falces of the lattei aie the true 
lepiesentatives of the mandibles of the foimei Behind 
the falces (and also used m manducation) aio tv, o other 
laige movable poitions of structure called maxilloe, these 
vaiy m shape and size, and foim in fact lateral and hmdei 
boundaries to the mouth, as well as an appaiatus foi com- 
minuting and squeezing the food substances , fiom each of 
these maxillae, on the outer side, spnngs a palpus of four 
or five jomts, varying m stiucture and use Between the 
maxillae most Aiachmds have also a fixed piece (lahvmn) 
of vanous foim, completing the hmdei limits of the mouth 
oigans, and in some (perhaps m most) there is, within the 
parts already named, anotliei portion (tongue), not yet suffi- 
ciently obseived either in regard to its foim 01 use, but 
probably acting so as to hmdei choking In some Aiachni- 
dans these different paits of the mouth are soldeied together 
and form a tolerably sun pie sucking appaiatus, analogous 
to the mouth of some insects (Uemiptera, <fcc ) As observed 
above, Arachnids aie not, m a proper sense, subject to meta- 
morphosis in most of them there is little leal change after 
they leave the egg, though, m some of the lowest forms, in- 
deed, theie are after-changes by moultmgs of the skin, which 
approach the incomplete metamoiphoses of some insects. 

With respect to the intei nal oi gamsation of the Arach- 
I nida, it might perhaps be enough heic to lefer to the moie 
I detailed accounts given further on, wheie the separate 
01 ders are under consideration , but the following summaiy 
will piobably make our general view of the whole sub-class 
more complete 

Musctdai System — Of this it is enough to say that it is 
similar to that of the lest of the Articulata, consisting of 
flexor and extensor muscles, situated within the hollows 
of the limbs, besides groups of fibres by which the epidei- 
mis and parts withm it aie connected and held togethei. 
On the outer suiface these groups ficquently show, at 
their points of union, boss-like maiks oi fovese, or im- 
pressed spots of various forms and sizes, often presenting 
by their position distinctive peculiarities of form, it is 
probable that many others of the external specific markings 
are dependent on the couise and position of the muscular 
fibies, as well as of the heart and other organs. 

Circulatory System . — The vital fluid is circulated by 
means of an elongated muscular vessel or heart, varying in 
form, and, instead of being placed, as m the Veitebrata, on th 
ventral side of the body, extending along the back of the ab- 
domen This vessel is often divided into chambers'* or com- 
partments by valves, having also valvular orifices on its upper 
side for the flowing m of the fluid (Newport), and giving off 
vessels (artenes) foi its distiibution to the rest of the body. 
In the lower forms, however, of Arachnids (among the Aca- 
rideci) no such principal muscular vessel is found, the vital 
fluid being in such cases supposed to circulate generally in 
the body, and to be distributed irregularly into different 
portions by the muscular movements of the intestinal canal 

Respiratory System — Arachnids breathe by means of 
tracheae (spiracular tubes, as in the Insecta), as well as by 
pulmo-lranchice, said to be a kind of compound of the gill of 
fish and the lung of mammals, though in reality there seems 
better reason, as we shall see further on (p. 293), to consider 
the puhno-branchiae as merely peculiarly modified tracheae; 

3 1/ Dufour ( Savants Grangers, xiv pp 594-609) controverts this 
in respect to the Scorpionides, and apparently with success, establish- 
ing the fact of the dorsal vessel being simple and unchambered. 
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■both, these organs have external orifices ^tigmata) vanously 1 
situated, but commonly m some part ot the abdomen In | 
some Arachnids (certain groups of the Aianeidea) respira- 
tion is effected by both of the above organs, while m others 
(certain of the Acai idea) no distinct oigans of respiration 
exist. 

Digestive System . — Digestion is effected by a simple ali- 
mentaiy tube or canal running from the mouth to the anus 
This tube is various m its form, as well as m the intestines 
issuing from it, in some groups, as the Aianeidea and. Aca- 
ndea, the above canal has large lateral carnal appendages, 
in others (. Scorpiomdes and Thdyphomdes) the alnnentaiy 
canal has no such lateral enlargements In some Arachnids 
there have also been found a liver (or mass ot substance m 
the abdomen exercising the functions of a liver), an organ 
pei forming the part of kidneys, and salivaiy glands, often 
of large size, while m otheis no distim t organs of digestion 
exist 

Nervous System — This consists of ganglia or nei vo-knots, 
formed by enlargements of longitudinal nexvous cords (gen- 
erally two in mimbei), differing m position and m the netves 
issuing from them. In one large group ( Acandea ) wlieie 
the abdomen usurps, as it were, the place of all the ict.t ot 
the body, there is no longitudinal nemo coid, a single neive 
mass occupies the mteuoi of the abdomen, and sends forth 
nerves to the various surrounding parts 

Generative System — Generation is effected by two dis- 
tinct and separate sexes, the single exception known being 
the Tardigtada, a gioup of Acandea approaching neaily to 
the Entozoa, and said to be hermaphrodite In females the 
parts of generation consist of two sacs (ovana), one on each 
side of the alimentary canal These have a common exter- 
nal orifice (vulva), various m its shape, beneath the anterior 
extremity of the abdomen, and connected with this opening 
there is frequently an epigyne, or ovipositor, often of some 
length, and of characteristic forni In males (except among 
the phalangids and scorpions) there is no intromittent 
organ, — the generative parts consisting of two long tubes, 
similarly situated to the ovaria in females, m which the 
seminal fluid is secieted, these tubes end m a simple 
external, veiy minute onfice, m a similar situation to the 
vulva of the female. 

Axachnids are either oviparous or ovo-vivipaious As 
before observed, they undergo no proper metamorphosis, but 
as growth takes place theie are more or fewer successive 
moultmgs of the skin, and complete development of all the 
parts does not occur until the last moult, when the cieatuie 
becomes adult, and so fitted to perpetuate its kind 

With regard to the position held by Aiachmds m the 
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great scheme of natuio, it seems, from the considerations 
shortly euteied into above, undeniable that they are veiy 
closely linked to the lest of the Aiticulata by much, both 
of external and internal stiucture, common to the whole 
branch The office they subserve is evidently the keeping 
down of the superabundant supply of tbe insect woild, 
some even opeiatang to check the too rapid advance of 
highei animals 

Assuming that the operation, in some shape or othei , of 
evolution has brought the diffeient groups of Articulate, to 
the varied forms and conditions they now respectively 
present, it is plain that the higher, at least, of the 
arachnidous orders must, in all probability, have been 
modified lioiu some one or moie of the other groups 
perhaps m the main from the Insecta and Myuapoda. — • 
certainly not the Insecta, for instance, fiom the Arachmda 
Thus, we should define Arachnids, geneially, to he insects 
modified for the purpose of pi eying upon their congeners , 
while some of the lower foans of Arachnids, such as 
Democlex , Taidigrada, and Pentastoma , carry us back to 
the lemote past, befoie the branch Aiticulata, in any of its 
great groups, had attained more than a veiy slight piugi ess 
towards its present dignified and highly organised forms 

The above being a general summary of the external and 
internal organisation of the Aiaclmida, an examination of 
the whole group shows us that then different characters, 
and the ways m which their articulated plan of structure 
is earned out, aie variously correlated and modified, foim- 
mg stiuctuial complications of several maiked kmda, 
whence we get the different o; dei s, being the next subor- 
dinate gioups, into which Arachnids are divided These 
orders are seven m number, and form so many well-defined 
groups, but of very different extent Advancing from the 
more simple to the more highly organised, we begin with 
the Acai idea, compnsmg the mites and ticks, and including 
also the Tatdigiadides, Pentastomides , as well as Demodex . 
The second order is that of the Pycnogomdea, marine 
parasites, which, m a certain plane, appear to connect the 
Acandea with the next or third cider, PAahngidea ; these 
last are popularly known as “ Harvest-men.” Next to 
them, and forming the fourth older, come the Solpugidea , 
a small but very distinct group, constituting a link m one 
plane between the Pkalangidea and Scorpionidea, which 
last, including the Chelifers, or False Scorpions, form the 
fifth order Not far lemoved from these is the sixth 
ordor, Thelyphomdea, comprising groups which partake of 
I the characters both of the Scoipiomdea and of the next — 
| the seventh and last — order, Arctnndea, or true Spiders. 
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Sub-Class — Arachnida. 

1 

Orders. — I. Acandea. II Pycnogonidea. Ill Phalangidea. IV. Solpugidea V. Scorpionidea. VI. Thelyphonidea. 

VII. Araneidea. 


The following abstract shows the chief ordinal characters 
of these seven groups of Arachnids — 

Order I Acaridea — Cephalo-thorax and abdomen united 
so as to form one piece, generally without mark of union, 
palpi and falces variable in structure ; the several parts 
of the mouth often united ; leg3 terminating variously, 
generally eight in number, sometimes only six m the 
immature state, and m one or two instances but four, 
even when adult; eyes, when present, variable m 
number (2 to 6), and placed on the cephalo-thorax , 
respiration, when proper organs for it exist, wholly 
tracheal , nervous matter gathered into one large mass, 
or ganglion; reproduction ovo-viviparous as well as 
oviparous Maturity is reached by quasi, or imperfect, 
metamorphoses m some of the groups. 


Order II Pvcnogontpea, — Cephalo-thorax segmented* 
linear ; abdomen rudimentary, forming merely a small 
terminal segment to the cephalo-thoiax, the mouth 
consist in g of the termination of a tubular article forming 
the head, sometimes accompanied by some more oi 
less distinct parts; legs eight, multi-articulate, m 
females a supernumerary pair, between the first two 
and used for bearing ova, organs of lespiration, none; 
metamorphosis imperfect, as in the last order. 

Older III. Phalangidea — Cephalo-thorax and abdomen 
of tolerably equal size, and united throughout their 
whole breadth, but the junctional line evidently marked; 
abdomen annulate or segmentate, caused by transverse 
folds an the epidermis; falces two-jointed, didactyle; legs 
in general inordinately long, and very slender ; the two 
II. — 35 
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terminal joints, multi-articulate, and ending with claws, 
eyes two, on the veitex of the cephalo-thorax, respnation 
tiacheal, lepioduction oviparous, no metamorphosis of 
even an imp ei feet land. 

Oidei IV Soli'UGIDEA — G cplialo thoiax distinct fiom the 
abdomen and segmented, the fust segment foimmg the 
head , abdomen annulate ; fakes one-jomted, didactyle , 
palpi tenninatmg with a capsule containing a peculiai 
organ, the use of which is not yet known, eyes tv o, on a 
small eminence at the fore pait of the head in the medial 
line, respnation tracheal, legs temunatmg with two 
cuived huge is , mannei of piogressive growth unknown 
Older V. Scorpionidea — Cephalo-thorax foimed of one 
undivided piece, united to the abdomen tlnoughout its 
entire breadth, abdomen annulate, piolonged (m one 
of the families) into a segmented tail, ending with a 
poison bulb aimed with a shaip perforated point, thiough 
which the poison is emitted, falces didactylous , palpi 
terminating with a didactyle claw, eyes variable m 
nuinbei, two to twelve, vanously giouped on the foie part 
of the cephalo-thoiax, respnation, m one family, tiacheal, 
m anothei, pulmo - branchial , ganglia several, distu- 
buted along the neivous choul, lepioduction, m some 
oviparous, m otheis ovo-vivipaious, oigans for spinning 
beneath the fore part of the abdomen m one family, no 
metamorphosis 

Order VI. Thelyphonidea. — Cephalo-thorax undivided, 
but its segmental structuie geneially visible m grooves 
and fui lows, following the couise of the soldered joints, 
abdomen annulate, joined to the cephalo-thoiax by a 
pedicle, palpi very strong, didactylous (in a modified 
form), falces monodactylous , legs of the fiist pair exces- 
sively long, antenmform, the last joints veiy fine, multi- 
articulate, and devoid of a terminal claw, eyes, when 
piesent, eight, disposed m thiee groups on the foie part 
of the cephalo-thorax , abdomen eithei terminating with 
a button-like segment, a short two-jointed tail, or a 
multi-articulate setiform one, respiration pulmo-branclual, 
mannei of progressive development unknown. In one 
family, ganglia two, closely united, in others unknown 
Order VII. Araneidea. — Cephalo-thoiax undivided, but 
traces of segmentation commonly more 01 less visible, 
united to the abdomen by a narrow pedicle , abdomen 
without segments or annuli, ending with organs for spin- 
ning, falces monodactylous, palpi more 01 less filifoim m 
males, with the last joint more or less complicated m 
structure, and used m copulation, terminating m 
females (but not invariably) with a claw or claws, some- 
times pectinated; legs terminating with two or thiee 
curved claws, and, except the third (which is rarely so), 
generally more or less pectinated; ganglia two or thiee 
m number, respiiation tracheal, as well as pulrno- 
branchiaJ; reproduction oviparous. 

We have thus fai obtained a general view of the leading 
groups of the sub-class Aiachmda, both in respect to its 
relation to collateral groups of equal value, and the relation 
of its own members to each other, and also a synoptical 
view of the leading characteristics of the seven orders into 
which Arachnids may be divided We now propose to touch 
shortly, but m greater detail, upon each of those orders, 
and, as far as our limits will permit, upon the f amilie s and 
genera comprised m them, adding a few general remaiks 
upon each group. 

Order I — Acaridea 

The inclusion in this order of such aberrant forms as 
Demodex, Pentastoma, and Tardigrada, somewhat destroys 
its homogeneity, undoubtedly they indicate a passage from 
the Annelides (Anarbhropoda) to the Arthropoda, but 
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whether it would not be moie consistent with a strict 
scientific method to sepaiate the two latlci, at least, fiom 
the Acandea, and make each the type of a distinct older, 
is a point for the future consideration of systematists At 
present the balance of opinion appeals to be foi includ- 
ing them as the lowest transitional foims of the lowest 
order of Aiachuids With regaid to the position of Taidi- 
giada, see Packard’s Guide to the Study 0/ Insects, p G6S, 
where Claparede is quoted fiom his Studien an Acai ulen , 
also Introduction to the Classification of Animals, Huxley, 
pp 123-124, wheie the position of Pentastoimdes is also 
considered See likewise on this, Cobbold’s Eniozoct, pait 
111 pp 393-402, wheie lefeience is made to Leuokait’s Ban - 
und Ent 10 1 cklungsgeschicht e der Pentastomiden 

Owing to the excessively small size of most of the Aca- 
udea, and their obscure mode of existence, muih of their 
economy and internal sti uctui e is yet unknown The follow- 
ing is an endeavoui to piesent their chaiacteis in somewhat 
gieater detail than 111 the shoit abstiact given above 
External Structure — In then geneial form the 
Acaridea are moie or less lound, oblong, 01 oval, the integu- 
ment m some is soft, m otheis conaceous, and some aie 
quite hard, like a Coleopterous insect 

The cephalo-thorax and abdomen aie consolidated into 
one piece devoid of articulations , not only is the head, as 
in other Arachnids, soldered to the thoiax, but the portion 
(cephalo-thorax) formed by this union is generally joined 
invisibly to the abdomen, which is consequently merged in 
the general covering of the body. In the family Bdelhdes, 
however, and also m some other instances, the junctional 
points of the different parts of the body ai e visible enough. 
The legs are eight m number m the matui e acarid, except m 
Pentastoma, which m a state of maturity has none (fig 1) — 
the four abnormal-looking legs visible in the young state 
disappearing m the adult (fig. 2). Many other Acandea 
have six legs only until the last moult, when maturity is 
attained, one or two, even m the adult state, being said to 
have but four. Each leg consists m general of seven joints, 
and the taisi end, in some, with two movable hooks , in 
others the tarsus is dilated at its extiemity as if foi feeling 
with, while m some of those whose habits aie aquatic it is 
expanded, m short, the structure of this pait is veiy various, 
and adapted to the habits of the different genera 1 Duges 
distinguishes the diffeient kinds of legs as follows : — 1. 
Palpatorn ; 2. Giessoni, 3 Remig antes , 4 Cursorh, 
5 Textorii, 6. Carunculati 
The parts of the mouth consist of two movable pieces, or 
falces, m front of which is another piece (labium) ; on each 
side of the labium is a strong piece (maxilla), and from the 
outer side of each of the maxillae springs a palpus of foiu 
or five joints The different forms and stiucfcuie of these 
parts give good characters for the suboidmate divisions of 
the Acandea. The month parts 111 the species of Acandea 
present greater vanety than is to be found m any other 
order, no dcubt owing to the gieatei variation in then 
mode of existence. In some instances the falces, maxillae, 
and labium foim, by then union, a sort of tube or pro- 
boscis fitted for piercing, holding on to, and sucking the 
juices of their prey , when not so united, the falces are 
terminated variously by a didactyle claw, somewhat like 
the claw of crab, or by a movable fang (sometimes two- 
fold) as in the true spiders (Araneidea), or they consist of 
“ two long styles, which by moving backwards and forwards 
alternately, perforate the substance of their prey ” 

The palpi of Acaridians are also vaiiously foimed, and, 
like the legs, have been minutely and well distinguished 
by Dug&s, who (l c) divides them into seven kinds — 
1 Rapaces, armed with hooks for seizing hold with, 2, 

1 Duges’s “Recherelies sur 1’ordre des Acarieus Ann, Sc. Nat., 2 6 ser. 
1 1 , od. 2. 
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Anchor ariz, found in aquatic species, and used for retaining 
tlieir position by means of terminating points. 3.- Fusi- 
formes, without any claw on the last joint. 4. Filiformes, 
as their name implies, filiform, or not at all tumid. 5. 
Antenniformes, chiefly differing from the last in their greater 
length. 6. Vaivceformes, flattened, or excavated, or sheathed 
in form. 7. Adnnti, or united throughout the greater part 
of their length to the labium, and always slightly developed. 

The eyes in very many Acaridians are entirely wanting; 
When present they vary in number, being generally two, 
four, or six, and are placed on the cephalo-thorax ; some- 
times, as in the family Hydrachnides, they apparently con- 
sist of mere spots of pigment beneath the cuticle; 1 in some 
other cases there is but one eye, which is composed of a 
varying number of small facets. 

Internal Structure. — The Organs of Digestion con- 
sist, in many species, of a short intestinal canal, which 
branches out into lateral creca, “ a sa partie stomachalef and 
has an anal orifice on the lower side of the abdomen, more 
or less near to its posterior extremity (Walclc., Ins. Apt., 
iii. 135). The researches of Dujardin (A Sc. Nat. 1845, 
tom. iii. p. 14) show in two families (Hydrachnides and 
Trombidides) a curious modification of these organs. In 
this, the juices upon which these creatures exist are sucked 
in, apparently, into simple cavities in the substance of the 
body ; these cavities are without walls of any kind, and 
from them the juices circulate through the body, and thus 
form its support. 

The Organs of Respiration consist generally of tracheae, 
communicating outwardly with the air by means of minute 
orifices, “stigmata," which, in the genus Oribates, are 
situated between the first and second pairs of legs. In 
one numerous family ( Acarides ) no special organs for 
breathing exist, respiration being apparently effected by 
the general surface of the body. Different genera exhibit 
these two modes of respiration in various forms of union. 
M. Dujardin (l.c., p. 17) speaks of tracheae, in the family 
Trombidides, having an external orifice at the base of the 
falces on their upper side, — the use of these tracheae being 
for expiration, while inspiration is performed through the 
general surface of the body and the plumose hairs attached 
to it, or, as in the family Hydrachnides, by “ stomata," i.e., 
apertures covered with very delicate membrane. 

* The Nervous System in Acarids is ganglionic, as in the 
rest of the Articulata ; and, as we should expect from the 
simple form of the body (occasioned, as we have seen, by 
the almost complete fusion of the head and thorax in the 
abdomen) extremely simple. In the families Trombidides 
and Acarides, and probably in the rest also, the nervous 
apparatus consists of “ one large globular ganglion, from 
which nervous filaments are given off, both before and 
behind.” 

With regard to the Circulatory System, in the Acaridea 
too little, apparently, is yet known to make it possible 
to speak certainly. It is highly improbable but that, 
in some of the higher groups, distinct organs exist, 
though such do not yet appear to have been discovered. 
The results hitherto are negative ; no traces of circulatory 
organs have been found in such of the lower acarids as have 
been subjected to minute dissection, and hence the supposi- 
tion 2 that the intestinal canal, by means of muscular move- 
ments and contractions, operates in the irregular propulsion 
of the vital fluid to various parts of the body. 

The Reproductive System of the Acaridea is very simple. 
The external organs consist of an opening on the ventral 
surface, generally between the coxae of the hinder pair of 
legs. Acarids are both oviparous and ovo-viviparous ; in the 


1 Rymer Jones, An. King., 2d ed. p. 411. 

* See Packard’s Guide to the Study of Insects, p. 627. 


latter case the young are produced through a large orifice 
or vulva nearly one-third of the length of the body, and 
closed by two valves. Some are supposed to be herma- 
phrodite, but this, though true of the Pentastomides, is 
uncertain in respect to others of this order. Partheno- 
genesis, however, certainly exists in some species. The ova 
appear commonly to be produced in the substance of the 
general tissue of the body without the presence of any 
ovarian apparatus with distinct walls ; it is certain, how 
ever, that ovaries are present in some species — in the 
family Trombidides, for instance, in which a tubular double 
branched ovarium was discovered by Dujardin. Some of 
the Acaridea, as Tetranychus, produce silk, and spin webs, 
but the silk-secreting organs have yet to be discovered ; 
neither do any external organs, such as spinnerets, appear 
yet to have been noticed. The development of Acaridians 
from the egg is a subject of great interest and importance, 
for which, see Clapar&de’s Shidies on Mites (Studien an 
Acariden), and Siebold in Kolliher's Journ. Sc. Zool., 1868, 
part iv. 

General Observations. — Acaridians are universally 
distributed; they are to be found under stones, dead 
leaves, or bark of trees, in the ground, in water, in unrefined 
sugar, upon dried meat, fruits, cheese, and putrid animal 
matters, upon all of which they feed. Some are parasitic, 
both externally and internally, in the flesh of different 
animals, living upon the juices of the creatures they infest. 
One species, Sarcoptes Scabiei, is the cause of tho disease 
called the “ itch ; ” another is our troublesome “Harvest- 
bug.” Some are parasitic upon insects of different kinds ; 
others are said to have been found in the brain and eyes of 
man. All are small, great numbers almost microscopic ; the 
smaller kinds, particularly of the Acarides, are very difficult 
to preserve as cabinet objects, and from this, as well as from 
their minuteness, tho order, generally, does not receive that 
attention to which, from their diversified forms and modes 
of life, Acaridians are certainly entitled. 

• From various considerations of structure, the Acaridea 
may be divided into ten families, each containing one or 
more genera. These families may shortly be characterised 
as follows : — 

Tam, 1. Pentastomides. — Body annulate, vermiform, lancet-shaped; 
tlie segments' of the cephalo-thorax continuous with the body, and 
furnished with, four strong claws or rudimentary legs; this appears 
(Rolleston, Forms of Animal Life, p. 118) to he the larva or imma- 
ture state, the adult form being destitute of limbs (which are replaced 
by four hooks — two on each side of the mouth), and reversing the 
ordinary progress of many acarids, from a fewer to a larger number 
of legs ; organs of respiration and circulation, none (Huxley). On 
this abnormal 'family, of which one genus and eighteen species have 
been described, see Cobbold’s Entozoa, pp. 393-402, and authorities 
there quoted. (See figs. 1,2.) 
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Fam. 2. Tanurides (rauaSs, long, ofyd, a tail). — Tlie type of this 
family is Demodex folliculorum, Simon (fig. 3), a very curious 
parasite found in the follicles of the 
human nose — hence its specific name. 

It is long and slender ; the abdo- 
men drawn out into a wormlike 
tail ; the fore part or cephalo -thorax 
has in the adult state four pairs of 
rudimentary legs, in the immature 
state three pairs. This is one of the 
lowest forms of acaridians, and pre- 
sents in its adult state the immature 
vermiform appearance of the higher 
genus Typhloaromus (Packard, Z.c.) 

Fam. 3. Tardigradides. — Body 
cylindrical, vermiform, hut with no fig. 3 .—Demodex folliculorum, 
distinct abdomen ; it is furnished Simon ; under side. a... a, rudi- 
throughout its whole length with mentaiylegs; MMomen.. 
four pairs of rudimentary limhs, of which the fourth pair is 
quite at the posterior extremity; eyes, two ; falees, style-like. These 
animals are microscopic in size and aquatic in habits; they are 
hermaphrodite, and are now generally held to be acarids of a very 
low grade (Packard, l.c., p. 668). Several genera have been char- 
acterised. Fig. 4 represents Mihiesium tardigradum, Schrauk. 

Fam. 4. Acarides. — We now come 
to the more typical forms of Acaridea. 

The family Acaridea have a soft, 
thin-skinned body, with the thoracic 
junction often visible ; falees either 
scissor-like or styliform ; maxillae 
obsolete; legs of tlie two first pairs 
often widely distant from those of the 
hinder ones ; in some lowly organised 
forms, “face-mites,” four_ legs only 
are found ; perhaps theie are the 
immature form of some other species 
(?); eyes, none. In this family are 
included the cheese, itch, and sugar 
mites, with numerous others parasitic 
on various animals. Some forms, 
aa Het&ropus ventricosus (Newport), 

Dermalcichus, and Typhlodromus, 
particularly in the immature state, 
exhibit an evident link between the 


Fio. i.—Xi'lnttiwA tardigradum, 
Schrank. a, ovary; 6, palpi (?); 

, _ T c, parts of mouth ; d, alimentary 

1866 ; also Newmans Zoologist, 2 canal; legs (rudimentary), 
ser., i, p. 236. 

Fam. 6. Oribatides. — Body hard and horny ; the thoracic junctions 
visible j form of the abdomen, round, globular, oval, quadrangular, 
or hemispherical ; palpi, short; maxillae, large and toothed; eyes, 
almost obsolete ; cephalo-thorax, generally with two wing-like pro- 
jections and two or three cup-shaped pedicellated stigmata on the 
edge, leading to the respiratory tubes. The Oribatides in general 
live on vegetable matter, and several genera have been characterised. 
The immature forms of many species vary greatly from the adults, 
so that numbers have been described as distinct species. See on 
this family an elaborate paper by M. H. Nicolet, in the Arch, du 
Mils., t. vii. pp. 383-482, pis. 24-33. 

Fam. 6. Gamasides. — Body, oval, flattened ; epidermis, dense ; 
falees, scissor-like ; maxillae, free ; legs, equal in size and of similar 
form ; eyes, obsolete. There are several genera of this family para- 
sitic on various animals. 

Fam. 7. Ixodides. — Body, round, oval, or somewhat oblong, of a 
leathery consistency ; palpi, short, three or four jointed ; falees, 
saw-like, and, with the other parts of the month, joining in the for- 
mation of a beak for thrusting into and holding on to their prey. 
Eyes, often obsolete; legs weak. On the generation of Ixodes, see 
a paper by Prof. Gene, communicated by A. Tulk to Ann. and 
Mag, N, H., No. 188, Sept. 1846, p. 160. When gorged with the 
juices of their victim the abdomen attains an enormous size, and 
appears almost to obliterate all the rest of the body. In this family 
are comprised the “ticks” (Ixodes), which are often so tormenting to 
mankind, and domestic and other animals (figs. 5, 6). Among these 
ticks is included also the noted genus Argas, of which a species. A, 
rejlcxus (Latr.), has lately been found at Canterbury, England. 
Some of the largest known acarids are contained in this family. 

Fam. 8. Hydrachnides, or water-mites. — Body, oval, or almost 
globular ; palpi, short ; legs, ciliated for the purpose of swimming ; 
eyes, two. These acarids are found in salt as well as in fresh water. 
Some are parasitic, when immature, on water-bugs and water-beetles ; 
others, through life, on the gills of the fresh-water mussel. 

Fam. 9. Tronibidides. — Body, stout, round, or oval, and often 
somewhat oblong ; frequently broader before than behind ; some- 
times clothed densely with a kind of pubescence. The two hinder 


last two families and the higher 
acarids ; on the agamic reproduction 
of a species of this family (Cheyletus) 
see B. Beck in Q. J, Microsc. Sc., April 




pairs of legs far removed from the two fore pairs. Eyes, two. The 
colour of the species of this family is generally of a bright its d. 


a 



Fig. 5.— Ixodes xgyptius, Savigny. a. fakes; 6, 6, palpi; e, caput; d, ceplialo- 
tliorax , e, abdomen. 

scarlet, or yellowish. Among them is the red mite, Tetranychus 
telarius (Linn.), popularly called the “ red-spider,” which infests 
hothouses. 



Fig. 6.— The same ; under side, a, falees ; 6, 6, palpi ; e, genital aperture ; anal 
orifice; «, <,/, maxilla and labium soldered together; g, sternum. 

Fam. 10. JBdellidcs.— Body, oblong-oval, showing the junctions 
of caput, thorax, and abdomen ; palpi, long ; eyes, two to six, 
sometimes obsolete ; legs, long and strong ; parts of the mouth 
forming a tapering pointed beak of greater or less length, and 
looking like a prolongation of the caput. The Bdellides live in 
damp places, under moss, &c. , and on the floors of caverns. 

The above characters of the Acaridian Families are abridged 
chiefly from A. S. Packard’s Guide to the Study of Insects, Besides 
Claparfede’s Studien an Acariden, and Nioolet’s Memo ire on Oriba- 
tides, and other works above noted, maybe mentioned Dr C. Heller 
on the anatomy of Argas persicus, Sitzungsl. d. K. Akad. d. IV. Math. 
Naturw. Cl. Bd. xxx. No. 16, 1858, pp. 297-326, Taf, i.--iv. , 
Charles Robin’s Memoire zoolog ique et anatomique sur diverses espbees 
d’Acaricns de laFamille dcs Sarcoptes, 1860, with 8 plates ; also by 
same author, “ Memoire sur les Sarcoptes avicoles, et sur les 
metamorphoses des Acariens,” Comptcs Bendus, tom. lxvi. pp. 770- 
786 ; H. A. Pagenstecker, Bcitrage zur Anatomic dor Milben, II eft 1, 
“ Trombidium,” 2 Taf. 32 pp., Leipsic, W. Engolman, 1860 ; P. 
J. van Beneden, “ Recherches sur l'histoire naturelie et la develop} ie- 
mentde l’Atax Ypsilophorus (Sydrachna concharum),*' Mouv. Mem. 
del* Acad, de Beige., tom. xxiv. 1850 (24 pp. ed. 1. pi.) Of the 
older works on Acaridea may be mentioned that of Hermann, Mimoire 
Apterologiquc, in fol., Strasbourg, 1804 ; and?. Gervais, inWaloke- 
naer’s Ins. Apt., tom. iii. pp. 132-288, pis. 31-36 and 38, 1844 ; 
Boy fere, “Memoire sur les Tardigrades,” Ann. Sc. Mat., 2 ser. 
“ Zool.,” tom. xiv. 1840, pp. 269-361 ; Suite, Ibid., tom. xvii. 1842, 
pp. 193-205, and tom. xviii. 1842, pp. 5-35, with^8 plates; P. J. 
van Beneden, “ Recherches sur l’organization et la devuloppement des 
Linguatules ( Pcntastoma , Rud.) suivies,” &c., 39 pp. with 1 ph, is 
Mouv. M(m. de VAcad. de Beige } tom. xxiii. 1849. 

Order II . — PycNOGONtDEA. 

Tie creatures of this order form a small group which 
it appears now necessary to receive among the Arachnids, 
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thougli their true position has been hitherto (and to some 
extent still is) a matter of much difference of opinion 
among naturalists. They seem to eonneet the more 
typical Arachnida with the Crustacea, and also to form a 
passage from the Acaridea to the Phalangidea. It appears, 
however, when their peculiar structure, both external and 
internal, is considered, impossible to include them within 
either of those orders; it is therefore proposed here to 
constitute them a separate order between the acarids and 
phalangids. The characters of the order are — 

External Structure. — Body, linear, composed of four 
segments ; caput, tubular, in form of a beak or proboscis, 
and either simple, or ending with palpi and mouth organs ; 
abdomen , rudimentary ; legs, eight (each thoracic segment 
bearing a pair), very long, and consisting of eight to nine 
joints, terminating with a claw or claws. In the immature 
(so-called larval) state the legs are four only in number. 
The females have a supernumerary pair between those of 
the first pair, used for carrying the ova. Palpi, when 
present, filiform, and composed of five to nine joints ter- 
minating with a claw. Eyes , four. 

With regard to their internal structure, the Pycnogonidea 
have a dorsal vessel (circulatory apparatus) divided into 
chambers, a stomach sending forth csecal prolongations 
into the legs and palpi, an abdominal intestine with dilated 
cloaca, and a. nervous system, consisting of a cephalic and 
opththalmic ganglia, closely united together and joined by 
the oesophagian fillet to the abdominal ganglia, which are 
four in number, of large size, sessile, and emitting from 
their lateral extremities nerves into the legs (Cuvier’s 
Regn. An., edition cited post, pi. 22), but no organs of 
respiration (Huxley, l.c., and Cuvier’s Regn. An., l.c.) 



Fig. 7. 


Fig. 8. 

Pro. 1 .—rycnogonum tutor ale, Mliller. a, parts of mouth, forming a beak , 6 
caput i «...«, thoracic segments ; d, rudimeutary abdomen ; e, eyes. 

Fro. S.— The same ; under side, a, a, supernumerary pair of legs. 

This order contains but one family, Pyenogonidas, divided into 
Be veral genera — Pycnogonum, Phoxichiius, Nyinph.ou, and Ammo- 
the*. Some of the species are parasitic on cetaceous animals, others 



are found secreted among seaweed along the sea-shore, and feed on 
small marine animals. Some are British, and others exotic. 

The genera may be thus shortly characterised. 

Genus Pycnogonum (Brunnich). — Body short arid thick ; legs, 
short, strong ; without either falces or palpi. The species of this 
genus are parasitic on the cetacea. Figs. 7, 8, P. littoralc (Muller). 

Genus Phoxichiius (Latr.) — Body narrow; legs of great length; 
falces present, but no palpi. 

Genus Nymphon (Fabr.) — Resembles Phoxichiius in the narrow 
body and long legs, which are 
also slender, as well as in hav- 
ing falces; but in the present 
genus there are also two palpi, 
each of five joints. Fig. S, 

Nymphon coccineum (Johnston). 

Genus Ammothea (Leach). — 

Body short and rather broad ; 
legs long ; beak of great size and 
length; much longer than the 
falces, which arc short. Palpi 
9-jointed, the third joint much 
the longest ; terminal tarsal 
claws double, and of unequal 
size. Supernumerary legs 9- „ 
iointed and inserted miiW fh» Fla - s -—Mj™Phon coccmeum , Jclinsiou 
jomtea, ana inseitea uniler ttie underside, a, head ; b, b, palpi, 
first pair of legs behind the beak. 

The latest authority in regard to their systematic position, i. e., 
whether Crustacean or Aracnnidan, is Dr Anton Dohrn, who say 3 
in a memoir, “Ueber Entwicklung und Bau der Pycnogonidqn ” 
(contained in a publication, entitled Untcrsuchungcn ilber Bau 
und _ Entwicklung der Arthropoden , Leipsie, Engleman, 1870) : 
“Die Pycnogoniden sind weder Arachniden noch Crustaceen.” 
Dr Dolirn enters fully into the development and structure of Pycno- 
gonum littorale, and of a species of another genus formed out of 
Phoxichiius, Achclia Iccvis. The present writer has not, however, 
had an opportunity of studying this memoir. 



Order III , — Phalangidea. 

The Phalangidea present a very well defined and compact 
group, though the transition, in one plane, from the Acaridea, 
through the families Cyphophthalmides and Trogulides, is 
tolerably apparent, while in another plane they show evident 
affinity to the Pycnogonides. The following are more 
detailed characters of the order : — 

External Structure. — The body is of a more or less 
round, oval, or oblong, and sometimes quadrangular form; 
the integument is either hard and horny, or coriaceous, 
and generally destitute of hairs, but often tuberculous 
and armed with spines. 

The cephalo-thorax and abdomen are united throughout 
their whole breadth, the junction frequently shown by a 
slight constriction, but always visible from a strongly- 
marked groove or ridge; the upper side of the cephalo- 
thorax, and sometimes of the abdomen, is frequently 
furnished with spines, sharp teeth, or tubercles. The 
abdomen is articulate, or segmented in a modified form, 
from several more or less strongly developed transverse 
foldings in the epidermis. 

The mouth organs are rather complex (fig. 11), consisting 
of three pairs of maxillae, above which is a tongue (languette ) ; 
and below the maxillae is a membranous lip (labium). 
From the first pair of these maxillae there issue two five- 
jointed palpi, the intermediate joints of which often exhibit 
processes or branches, the last or digital joints ending with 
a claw. The other two pairs of maxillae support the basal 
joints of the two first pairs of legs. The presence of these 
supernumerary, or crural, maxillae strongly supports the idea 
long since advanced by Savigny and others, that the palpi 
are but modified legs (see, however, note 1, p. 272 sujwa ); 
the same idea being also raised in regard to the Thely- 
phonidea and Solpugidea by the use as palpi of the first 
pair of legs, which are in fact completely palpiform, and 
differ markedly from the rest in their structure. Above 
these parts, directly in front of the upper extremity of the 
oephalo-thorax, are two falces, each of which consists of 
two. or (in Cyphophthalmides, Gr. Joseph) three joints; 
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the second joint teiminates with a didaciy le claw or pair of 
pincers, formed by a movable claw acting in opposition to 
a fixed one. 

The falces vary greatly in their size and development 
The terminal joint is sometimes aiticulated to the basal one 
at the extremity of its longer axis or at its end , at other 
times it is attached by its shorter axis, or moie or less neai 
the middle In some species they are furnished with pio- 
cesses or horny prolongations, diffeung m size and foim 
m different species , this is, howevei, only a modification 
of the last mentioned mode of articulation. 

The legs are, m most species, veiy long and slender, m 
some groups they aio, howevei, shoiter and stronger, while 
in otheis they aie of extieme length and tenuity They 
are eight in number , the seven noimal joints, of which 
each is composed, may he moie propeily descnbed as con- 
sisting of five invariable and two vanable ones, the sixth 
(or metatarsus) being divided into seveial immovable divi- 
sions, and the seventh (or taisns) subdivided into a greater 
or less number of minute movable aiticulations, the ter- 
minal one furnished with one or two fine claws The legs 
are often aimed (some, at least, of their joints) with strong 
spmes and spiny processes, this is paiticulaily the case m 
the family Gonyleptides The fiist joint (coxa) of each 
leg is immovable, being fixed to the side and under pait 
of the cephalo-thoiax Between the fixed (oi basal) joints 
of the legs is an oblong, or at times somewhat obtusely 
triangular, sternal 'plate , divided at its base from the 
abdomen by a transveise groove , the antenor extremity is 
free, and beneath it is concealed (according to the sex) the 
penis of the male, or the ovipositor of the female ; in some 
species of Phalangides these organs are of great length and 
varied m form ; this sternal plate forms the lower side of 
the cephalo-thorax The eyes, two or eight 1 m number, 
are geneially of large size, and situated on the sides of a 
common eminence on the uppei side of the cephalo-thorax , 
this eminence is often armed with spines and tubercles. 

Internal Siiutcture — Muscular System — Every one who has 
seen the mode in v Inch the Phalangides ran would natuially suppose 
that the muscles requited to keep the body raised and balanced 
between their long slender legsm rapid couise must he exceedingly 
strong, and this is found to be the case The muscles aie oflarge si/e, 
consisting of numoious strong ‘‘fasciculi,” which ause fiom the 
interior of the basal joints (coxar) of the legs, and, almost entuely 
filling up their hollows, pass on into the next joint (tiochantei). 
and so on to the end of the second part of the tibiae; thence two 
long delicate tendons, continuing foiwaids, traveise the whole length 
of the taisal joints, running along their under smface The muscles 
by which the falces and palpi aie woiked consist of an delator and 
a, somewhat huger, depi essor foi each Gthei muscles and muscular 
fibres connected with other paits and organs are minutely desci ibed 
by A Tulk, 2 whose descriptions, howevei, cannot be usefully 
abridged, and aie too extensive and detailed foi oui piesent space 

Organs of Digestion — These consist of a simple longitudinal 
pouch fomnng the stomach or main intestinal canal, contracted at 
each end, enlaiged in the middle, and giving off on all sides 
numerous lateial pouches or cceca of different sues, to the number, m 
Phalangium opiho (Lati ), of thnty These are minutely detailed 
by Tulk, who divides them into— (1), those on the dorsal surface of 
the mam canal , (2), those on its ventral suiface , (3), those on 
its sides The pharyngeal tube and oesophageal canal aie modified 
so as to be qualified not only for the passage of simple fluids, but 
also for solid substances, these fiist, however, having undeigone a 
process of quasi-mastication by means of the external parts of the 
mouth At the opposite end of the alimentary canal a simple, slioit 
intestine connects it with the anus, the external apeiture of which 
is situated at the hinder extremity of the abdomen With regaid 
to the office of the lateral cieca, an examination of their contents 
has led to the suggestion that they seciete a peculiar gianular 
substance, which is thence discharged into the stomach, and 
‘ ‘ agglutinates the particles of food togethei,” covering them with 
a membranous integument which selves to protect the delicate coats 
of the intestine fiom laceration by the sharp and spiny nature of 
their food-contents (Tulk, l c p 248). Biliaiy tubes have been 

a H C Wood, in Trans Amer. Phil Soe, , xm p. 440. 

* “Upon the Anatomy at Phalangium opilio (Latr V ” Ann N 
Z,, Nos. 76, 77, and 78, Oct. 1843. 


descnbed by Ti evil anus ; but it seems pi obable that the antenor 
pan of these, at least, aie tiacheal connected with the stigmata on 
each side of the foie margin of the cephalo-thorax. These stigmata 
weie mistaken by Tulk lor eyes (Z c p 156) 

The Organs of Respiration aie tiacheal The stigmata m Phalan- 
gium (and Gonyleptes ? ) are four in number, — two beneath the foie 
pait of the abdomen, situated one at the base of each of the postciioi 
legs, but usually concealed by the coxal joints, and one on each side 
of the foie maigui of the cephalo-thoiax, each of the former pan 
opens into a large obliquely longitudinal tiacheal tiunk , these two 
tninks give off v uious srnallu blanches and tubes, which cormy 
the an to all parts of the body With two of these tubes, piobablj, 
the cephalic stigmata are connected 

The Organs of Circulation aie veiy simple, consisting, in Phalan- 
gium, of an elongated doisal \essel acting as a hcait, lying m a 
groove upon the uppei suiface of the almuntaxy canal, and divided 
into thiee chambers lhumhcations fiom tins vessel scive to cany 
the vital fluid to eveiy portion of the bod} /Tulk) Fiom ustaiehcs 
since made by M. Blamhaid, 3 it appeals tbit this fluid is re- 
collected fiom the genexal circulation into two huge lateial vessels 
(vasculai sinuses), from wlucli it is i etui ned by other channels to the 
doisal vessel, oi hc.ut itself The stuictuie ot the lieait umsists of 
a senes of tiansveise, cuived, and musculai bands, leaving between 
them light and memhianous mtcivals (Tulk) 

The Nervous System of phalangitis is veiy similar in its type to 
that of some other aiachmds Two huge ganglia (cephalic and 
thoracic) occupy the cephalo thorax, aud hom these neives issut to 
the vanous paits, some of them leaving ganglionic enlaigements in 
their comse, whence again finer neives di&tubute themselves to the 
adjacent stiuctures Tulk mentions a staking peculianty connected 
with the neivous system of phalangids, which is a powei possessed 
by them to move the neivous ecu ties backw aids or foiwaids at will , 
this is effected by means of seveial largo transversely striated mus- 
culai fasciculi radiating fiom the sides ol the thoracic ganglion, to 
which they are attached by short tendons (Tulk, l c 326) 

The Organs of Generation m the Phalangulea (wduch aie oviparous), 
aie diffeicnt from all other arachnids m the huge external paits 
connected with them In the female, the internal parts consist uf 
an ovisac and ovarium (Tulk) , whence, by means of the oviduct, 
the ova are conducted into the ovipositox Tins is a long membi anous 
tube, the fiist or basal part of it is siuiouiidcd by annuli oi lings of 
bans or bustles, towards the extremity it is seal} , and also fuinifaht d 
with some halts, and the extreme point has two small lateial tufts 
of hans The ovipositoi is piotiuded, at the will of the annual, fiom 
the vulva, which is situated at the fore inaigm of the sternal plate, 
or else it is, when at lest, withdiawn into its sheath, leaving no out- 
waid trace of it visible In the male, the seminal vessels consist of 
a cluster of “ slightly tortuous caecal tubes,” whence the spermatic 
fluid is passed by a duct into a perns of enormous length compaied 
to the size of the animal (fig 12, d, e, f) This organ is a slender 
cuived tube, furnished at its extiemity with a leeuivcd hook, and 
contained in a sheath , both the sheath and penis when at Test lie 
m a longitudinal dnection beneath the vential smface, of the thorax, 
hut can be piotiuded at will fiom the ex tenml apeiture, which is 
similar, and smulaily situated, to that of the female Thu form of the 
perns vanes m different species, as also does the ovipositor of the 
female The organs of geneiation, both male and female, of Phalan- 
gium opiho, are detailed a great length by Tulle, l c Both the 
penis and ovipositor may be made to protiude by a slight lateral 
pressure beneath the fore inaigm of the sternal plate. 

General Observations — The Phalangidca have been 
found m all parts of the world, but though often very 
numerous m individuals, the number of species as yet 
discovered is comparatively small In the British Islands, 
wlieie about sixteen species have been observed, they aie 
popularly known by the name of “ Harvest-men,” 4 pro- 
bably because most numerous at the time of harvest 
They run with great rapidity over and among grass and 
low heibage, and many live among the leaves and mossy 
coveimg of trees, among moss oil the ground, heath, and 
stems of heibage, also under stones, and among rubbish 
and debus. Their piey is small insects, the young of the 
true spiders, and some species of Acaridea The small 
size of the body, compared u, ith the inordinate length of 
the legs, m some geneia is exceedingly staking. In an 
undescribed species of Leiobunus, from the Brazils, the 
length of the body is but a line and a half, while that of 

3 “ De l’appareil circulatoire et des organs de respiration dans les 
Arachnides,” Ann Sc Nat . 3 ser. “ Zook,” xn 318-352, pis. G-8. 

4 “Monograph on the British Species of Phalangndosor Harvest-men,” 
hy E. H. Meade F.L.S., Arm N. H , June 1855, pp. 393-416. 
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the longest legs exceeds fifty lines ; being in the proportion 
of about 1 to 32. Plialangids part easily with tbeir legs, 
or with portions of them ; and when detached these legs 
retain the power of motion for a considerable time, due 
probably to sustained nervous energy. The order may be 
divided into about four well-marked families. 

Earn. I. Cyphoplilhalmidcs . — Characterised by an oval, flattened 
body, short legs, with undivided tarsi ; falccs projecting far in front 
of the fore part of the caput, and three-jointed (Joseph). Eyes on 
pedicles, one on each side of the cepbalo-thorax near the lateral 
margin. 1 One genus only, Cyphophthalmus (Joseph), and two species, 
C. duricorius (Joseph), and 0. corsicus (Simon), have as yet been 
discovered, both of very small size, and both South European. They 
have an exceedingly acaridian appearance, and seem evidently to 
connect the acarids with the more typical Phalangidea. See G. 
Joseph [fieri. Ent. Zcitschr. 1868, pp. 241-250 and 269-272), who 
speaks of hut two tracheal stigmata ; probably the thoracic stigmata 
were overlooked. The form of the maxillae appears to he peculiar. 

Earn. II. Trogulidcs . — Somewhat similar in general appearance to 
the former family, but differing in the parts of the mouth being con- 
cealed beneath a kind of hood, which projects beyond the fore margin 
of the cephalo-thorax ; and in the eyes, which are placed, well 
separated, in a transverse line at the constriction, where the hood 
joins the caput. Two genera, 2 Cryptostemma (Gu4rin) and Trogulus 
(Walck.), have been characterised; of the former one species only 
is yet known. C. J Fester mcmni (Guer.), Guinea. Of the latter genus 
the species are few, and little appears to he known of their habits or 
economy; one only, of small size, Trogulus Ccimbridgii (Westwood 3 ), 
has been found in England (at Blcxworth, among moss, by the Rev. 
0. P. Cambridge), remarkable from the dense clothing of short 
squamosa hairs on the body, and hooked spine-like bristly hairs on 
the legs. 

Earn. III. Pholangides (figs. 10, 11). — Characterised by tlieir small. 



round, oblong, or oval body; exceedingly long, slender legs, with 
multi-articulate tarsi; eyes close together, one on eaeh side of a 
tuberculous eminence on the vertex of the cephalo-thorax (fig. 12, a ) ; 
the eminence, as well as other parts of the body, often armed with 

. 1 Since the above was written, Professor Westwood has founded a 
new genus — Stylocellus— on S. sumatranus (Westw.) Thesaurus 
Enlomologicus Oxoniensis , Oxford, 1874, p. 200, plate 37, fig. 7. 

2 Professor Westwood ( l.c . p. 201) separates Cryptostemma, and 
(with Cryptocellus, a new genus founded on O, fcedus, Amazons, l.c. 
fig. 5) forms a new family Cktptostbmmides, between Cyphophthad- 
mides and Trogulides. 

3 L.c. } p. 202, fig. 6. 


spines. _ Falees (fig. 13) often of great size and length, the terminal 
joint articulated sometimes at its end, sometimes further on. Several 
genera of this family have been characterised, and numerous species 
recorded, mostly European, but our space will not permit of further 
details, which may be found in the work of Hermann before noted, 



Fig. W.—Phalangium, cegyptiacum, S-ivigny; under side, with legs and palpi trun- 
cated, and without abdomen, a, a, palpi- b, b, m axillae; c, tongue; J...d, first 
joints of legs; «,«,/,/, supernumerary maxillae, supporting first two pairs of 
legs, and used in eating (?); g, membranous lip (iabium ) ; k, sternal plate 
(sf«-nam); m, fore-margin, of sternal plate, under which' (at *) are sexual 
organs. 

under Acaridea; also in those of Latreille, Sur ITIistoire des Tnscdes 
connus sous le nom de Faucheurs (Fhalangium) (pub. 1802), and 




Fig. 12. — Harvest-man (Phalnngium cornvtum, Linn.) j profile, with legs and 
palpi truncated, a, eye eminence; b, falccs; c, portion of mouth apparatus.; 
d, sheath of penis protruded; e, penis; /, the glans. 

Herbst; in Ncdursyslem tier ungejliigellen Inseldcn , 1798-99 ; P. 
Gervais, in Walck. Ins. A})t.,yo\. iii.p. 94; and Koch, in Die Arachnid 
den, 1831-1848; and in numerous iso- 
lated papers by various later authors. 

Most of the anatomical details known, 
of the order Phalangidea have been 
obtained from species of this family. 

Earn. IV. Gonyleptidcst — This dif- 
fers from the last in the generallymore 
or less quadrangular form, or roughly 
diamond shape; the cephalo-thorax 

is proportionally larger, often appear- Fia I3 ._ Fftlces and paIpl of 
mg almost entirely to overwhelm the langium copthnm. 

abdomen; it is also more spinous and 

tuberculous; the palpi are longer, some joints often of great strength 
and length, and armed with strong spines, sometimes assuming, with 
the strong terminal movable claw, a raptorial appearance. The legs 
are shorter and stronger, and those of the hinder pair are usually 
armed with spiny processes, tubercles, and spines ; the coxal joints 
being often inordinately developed, reaching to the extremity of the 
abdomen, to which, as well as to the cephalo-thorax, they are im- 
movably attached. The tarsi are not multi-articulate. The species 
are tolerably pumerous, and all exotic. Several genera have been ch a- 
ractejised, on the species of the chief and typical one of which, Gony- 
leptes (Kirby), a Synonymic List, with descriptions of some new 
species, has been published by Mr A. G. Butler, in Ann. and Mag. 
N. w5r.,.Eeb, 1873, pp. 132, 117, pi. 3., continued in Jour. Linn. Sac. 
1874, vol. xii. pp. 151-155, pi. 8. Some of the works quoted on 
Phalangides also treat of this family. H. C. Wood, jun., considers 
the order generally in Trans. Amer Phil. Soc., U.S., vol. xiii. pp. 
435-442, pi, 24. 
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Order IV . — Solpugidea. 

This order constitutes a small but very distinct and 
remarkable group of tropical and semi-tropical Arachnids. 
At first sight they remind us a good deal of the true 
spiders (Araneidea), but their position, when we examine 
their structural details, seems to be more naturally assigned 
between the Phalangidea and the next order (Seorpionidea) 
(figs. 14, 15).. 



Fio. li.—Galeodei araneoida, Pallas, a, a, falcess b , eyes; c, head ; rf, d, thorax; 
/, abdomen; g, g, palpi ; h, h, palpiform legs: A, digital joint (capsule); o, o, 
shear-like points of falx ; r, anus. 


External Characters. — The body is elongated and 
clothed with hairs; it is divided, as in other Arachnids, 



those of the third and fourth pairs have eight, an extra 
joint being inserted between the basal and next adjoining 
joints ; the tarsi of the first pair are simple, or undivided, 
and terminate with two small curved claws, while those of 
the other three pairs are often divided into two, three, or 
more articulations, besides a small terminal or heel joint, 
from which spring two long curved finger-like claws, each 
ending with a curved (apparently movable) nail or talon. 
The number, however, of the tarsal joints appears to differ 
in some species from others, and even in the different legs 
of the same species. The legs of the second, third, and 
fourth pairs belong to the three thoracic segments respec- 
tively, while those of the first pair are closely united (and 
even soldered) by their basal joints to the basal joints of 
the palpi beneath the caput, thus furnishing an additional 
reason for supposing them to be more of a palpal than of 
a crural nature ; between the bases of the first pair is a 
small triangular piece (with its apex directed forwards), 
unnoticed by authors hitherto (1) and which may be regarded 
as a rudimentary sternal lip (labium) ; on the under sides 
of the three basal joints of each of the fourth pair of legs 
is a longitudinal row of five curious scale-like or lamelliform 
appendages, of a subtriangular or somewhat fish-tail form, 
each articulated to a separate foot-stalk, which is again 
articulated to the surface of the leg joint; beginning from 
the basal joint the form of the last two of these appen- 
dages differs a little from that of the rest. That these 
remarkable portions of structure have some special office is 
scarcely to be doubted, but as yet tlieir part in the animal 
economy has not even been conjectured. They appear to 
differ slightly in structure in different genera. 

Articulated immediately below the fore-margin of the 
caput are two enormous, massive falces , each consisting of a 
single joint, and ending with a didactyle claw or pair of 
toothed jaws, the upper fixed, the lower movable, and articu- 
lated horizontally with a vertical movement, closing upon 
each other like scissors or shears ; these falces are projected 
in a line almost parallel with the caput, and are generally 
equal in length to the whole of the cephalo-thorax. From 
the fore part of the upper side of each of the falces are 
often seen one or two curious elongate styliform appen- 
dages varying in size and form ; their use, if any, which 
may be doubted, i3 unknown ; they are probably distinc- 
tive of sex, and appear to be characteristic of species. 
Underneath the caput, and forming the basal joints of two 
long strong five-jointed palpi, are the maxillae; these are 
strong, cylindrical, and have a more or less strong blunt- 
pointed apophysis at the extremity on the inner side. 
Like similar parts in other Arachnids, these maxillae, in 
conjunction with the affixed basal joints of the first pair of 
legs, form the lower boundaries of the mouth, the labium 
(mentioned above) being apparently too rudimentary to 
subserve any practical purpose. The palpi are furnished 
with hairs, spines, and bristles similar to the legs, and the 
| last (digital) joint consists of a kind of capsule containing 
a peculiar organ, said to be protruded only when the animal 
is in a state of irritation, the use of which does not appear 
to be known; doubtless it has some special function beyond 
that of a mere palpus,' and the analogy of the use of the 
palpi in the males of the Araneidea would lead us to sus- 
pect a similar use in the present instance, i.e., as connected 
in some way with the process of generation. Between and 
within the maxillae is a portion of the mouth organs , com- 
posed of several parts of a peculiar shape, and furnished 
with two slender feather-like appendages ; this is called by 
Walckenaer the lip (levre ) ; but its place and office is 
undoubtedly more that of the tongue ( languette ), though 
probably in the rudimentary state of the true labium it 
partly performs the duty of a sternal lip. Dug&s and M. 
Edwards in Cuvier’s Hague Animal (Arachnides, p. 83), 
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speak of the “ labre,” but it is evident fiom then descrip- 
tion that a poition of the languette is alluded to, not the 
part mentioned above as representing the labium. The 
abdomen is oblong, oval, or somewhat elliptic m its form, 
about equally convex above and below, and composed of nine 
or ten articulations, which decrease In breadth from the fore 
to the hinder extremity , it is closely united to the cephalo- 
thorax throughout its entue breadth The external orifice 
leading to the organs of generation is situated at the pos- 
terior margin of the first articulation, and besides the two 
stigmata befoie alluded to, behind the basal joints of the 
second pair of legs, theie are two other stigmatic openings 1 
at the hinder margin of each of the second and third arti- 
culations of the abdomen ; these stigmata are protected by 
a kind of comb-like funge, and the anal orifice consists of 
a long vertical slit situated at the extiemity of the terminal 
articulation. 

Internal Structure — The Muscular System of Solpu- 
gids appears to be very similai to that of other Arachnids , 
it has been fully displayed by Dr M Kittary in the work 
quoted m note, of the present page 

The Respiratory System is tracheal and complicated 
Five (according to Dr ICittary) openings at the hinder 
margins of the second, thud, and fourth sub-abdominal 
ai ticulations, lead to the abdominal tracheae , these consist 
of three longitudinal parallel tubes, into the outer one of 
which the short branches from the external openings lead, 
and with these are connected various other branches supply- 
ing air to the diffeient parts of the body The abdominal 
tracheae also lead into those of the cephalo-thorax, which 
have their outer openings (two m number) behind the basal 
joints of the second pair of legs The thoracic tracheae 
send branches into the legs, palpi, and falces 

There is probably some variation in different species m 
the details of their respiratory organs. Galeodes Araneoides, 
for instance, does not appear to have the fifth outwaid 
opening m the abdomen (fig 15) 

The Circulatory System consists of an elongated dorsal 
vessel or heait, running from the middle of the cephalo- 
thorax backwards thiough the connection between the 
thorax and abdomen, but does not reach the hinder ex- 
tiemity of the latter. The thoracic poition is of an oval 
form, but it contracts in passing into the abdomen, enlarg 
mg again gradually as it runs backwards. Dr Kittary 
does not appear to have traced the various vessels which, 
no doubt, exist to convey the vital fluid fiom the heait to 
the different parts of the body. 

The Organs, of Digestion consist of an elongated stomach in 
the cephalo-thorax, with lateral caeca ; tins stomach is con- 
tinued backwaids into the abdomen m the form of a long 
single intestinal canal, leading into a cloaca at its posterior 
extremity. A kind of branching network of minute vessels 
secrete unne, and convey it from the whole abdominal mass 
by several mam branches into the hinder part of the intes- 
tinal canal. Beneath the stomach is an organ described as 
probably the liver, and another answering to the pancreas 

The Nervous System is not particularly complicated, but 
bears great resemblance to that of other Arachnids, espe- 
cially of the Araneidea It consists of one large principal 
ganglion, or united pair of ganglia, from which branch 
nerves are sent off m all directions to the different parts 
and extremities of the body, that winch runs to the hinder 
extremity of the abdomen has an enlargement or kind of 
ganglion m its course 

The Organs of Genet ation are highly developed in the 

1 Dr Kittary m “Anatormsche Untersuchung der Gem omen ( Galeodes 

araneoides) und der furchtlosen ( Galeodes vntrepida) Solpuga,” Bull. 
Mosc 1848, No iv. tab vi fig. 2, b, b, b, indicates m G mtrepida, a 
fifth stigmatic opening at the hinder margin of the fourth abdominal 
articulation. 


281 

female, consisting of ovaries, and an oviduct leading to the 
external orifice The male organs do not appear to be 
known The Solpugidea are probably OYipaious. 2 

The order Solpugidea comprises a single family, Galeodides, divided 
into five genera, chaiacteiised principally accoidmg to the number 
of the subdivisions of the tarsal joints of the second, third, and 
fourth pans of legs — 1 Ithav (Heimann), the taisi all one-jomted i 
2 Aellopus (Koch), tarsi two-jointed , those of the hinder pair 
destitute of claws (Ivoch) 3 Galeodes (Olivier), taisi of the second 
and thud pans two-jointed, and of the fourth pair three-jointed 
4 Solpuga, taisi of the second and tlmd paus foul -jointed, and of 
the fourth pair seven-jointed 5 Gluma (Koch), all the tarsi 
undivided, i e , consisting of a single long thin joint 

Fifty-two species (of all the geneia) have been described See a 
recent paper, List of the Specie s of Galeodides, by A G Butler , also 
the older woik of Koch, Pie Aoachniden All the species, though 
vaiying considerably in size, are remarkably similar m geneial 
toim and appearance, and neaily all are of sombie colouring 

General Remarks — The Solpugidea are nocturnal in 
their habits, living by day secreted under stones, among 
debris and lubbish, and m old luiued walls and buildings, m 
diy sandy places; from such retreats they come forth at 
night, and run with great swiftness A recent traveller m 
Palestine relates, that when living in tents on the plains of 
the Joidan, near Jencho, each night, as nearly as possible 
! between half-past nine and ten o’clock, several Solpugids 
enteied the tent-door, tunning and lacing with great speed 
over everything — tables, chans, and beds — -just like mad 
cieatuies, but apparently with no definite object, perhaps 
only attiacted by the lights burning in the tent. When dis- 
turbed in their diurnal hiding-places they showed fight and 
were extremely pugnacious , but their being venomous is 
doubtful, though the Arabs seemed to dread them quite as 
much as they dreaded the true scorpions, which weie also 
numerous under the large stones lying about Some inter- 
esting details of the voiacity and habits in confinement of 
a species of Galeodes, are given by Captain T. Hutton, Ann 
and Mag N .11 , 1843, vol xu p 81 Like the Phalang- 
ldea, it swallowed the solid paits of insects, and even of 
a lizard five inches long Captain H assumes, as one use 
at all events, of the palpal organ mentioned above, that 
it is u a retractile sucker,” to enable it to ascend smooth 
siu faces This, however, is veiy questionable. 

Older V — Scorpionidea 

In spite of diffeiences in their internal anatomy, which 
appeal to ally the Pseudo-Scorpionides more to the spideis 
than to the true scorpions, some leading features of ex- 
ternal structure seem to stamp them at a glance as most 
nearly related to the latter. The impression inevitably 
created on a comparison of the true and false scorpions is 
that the latter are little scorpions without tads. Including 
them, therefore, heie m the same ordinal group as the true 
scorpions, we may shortly characterise the order as follows* 
— Body elongated-oval, cephalo-thoiax of one" undivided 
piece, hard, horny, and often tuberculated or grauulose, while 
tiaces of thoracic segments soldered together are generally 
[ more or less perceptible Abdomen united to the cephah* 
thorax throughout its entire breadth, and composed of 
several segments formed by articulated transverse coriaceous 
plates on the upper and undei sides, united by two lateral 
cartilaginous membranes Fakes didactyle , palpi ter- 
minating with a dhdactyle claw or pan of pincers; the 
coxal joints of the legs, fixed to the lower side of the 
thoracic segments, form a kind of sternum, the sternal 
plate, properly so-called, being either wanting or veiy 

8 A more recent work on Solpugidea than that of Dr M Kittary, 
ig by L Dufoitr, Mm Acad Sc ,tom xvn pp. 338-446, 1862 

3 According to Koch, and also to Savigny, in his excellent figures 
Dufour, who, lx , says Rhax has two-jomted tarsi, evidently had 
a species of some other genus before him, probably Aellopus (Koch), oi 
else reckoned the metatarsus as a part of the tarsus 

II. — 36 
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rudimentary. JEyes various in number, two to twelve. 
So far the true and false scorpions run together, hut when 
compared more closely, differences, especially of internal 
structure, appear, which necessitate their subdivision into 
two groups or sub-orders. Menge and others, on account 
of these differences, separate the two groups more widely 
still; but one chief ground of this wider separation, the 
respiratory system, being in one tracheal , in the other 
(so-called) pulmonary, seems scarcely sufficiently well estab- 
lished to warrant it. Not that there is not a wide difference 
in their respective respiratory systems, hut that the whole 
question of the respiration of Arachnids is hardly so settled 
as to justify any broad lines of classification being based 
upon it. In some groups of the first order, Acaridea, and 
also in the second (Pycnogonidea), no traces have been yet 
found of a distinct respiratory system, though perhaps this 
arises from the minuteness of the creatures themselves and 
the extreme delicacy of the membranous walls of the air- 
vessels. This latter especially, as has been lately observed 
in regard to some obscure Myriapodous insects , — Peripatus 
(H. N. Moseley, “ Challenger ” Expedition, 1874, Ann. 
and. Mag. N. If., 4 ser. vol. xiv. p. 225), — would make 
it almost impossible, by any means, to discover these tracheal 
tubes, when once the air had been expressed from them. 
Then, again, the so-called pulmonary organs of the true 
scorpions appear to be, simply, modified tracheae, en- 
tirely destitute of that which specially stamps the true 
lung, that is, the presence of blood-vessels bringing the 
vital fluid together, and carrying it through the respiratory 
organs for aeration. The Araneidea, moreover, have both 
the tracheal and so-called pulmonary systems combined; 
and also in this (more extensively worked than any other) 
order — Araneidea — the researches lately published on their 
organs of respiration by Philipp Bertkau (Arch. f. Nat., 
xxxviii. 1872, Heft. 2, pp. 208-233, pi. 7), showhowmuch 
has yet to be learnt concerning this part of their internal 
structure. Considering, therefore, that the difference 
between the respiratory systems of the .true and false scor- 
pions should not separate them from the same ordinal 
group, these with other differences yet appear to necessitate 
a division within the order. We propose, therefore, to 
distinguish them under two sub-orders: — 1. Pseudo-Scor- 
piones; 2. Scorpiones. 

Sub-Order I. — Pseudo- Scorpiones. 

These are distinguished from the Scorpiones chiefly by the 
absence of a tail and by their mode of respiration (figs. 16, 
17, 18). The tody is of an oblong-oval form; the cephalo- 
thorax is coriaceous; the abdomen sessile and, generally, com- 
posed above of eleven, underneath of ten segmental rings or 
articulations, usually covered above and below with a double 
longitudinal series of transverse corneous plates, united later- 
ally by a membrane, the folds of which correspond to the 
transverse plates. In the second sub-abdominal segmental 
plate, on each side of the median line, there , is (in some 
species) a small spiracular opening, and in the lateral con- 
necting membrane of the third segment, opposite to the end 
of the third sub-abdominal plate, on either side, is another 
similar opening. These four stigmata are the external aper- 
tures to the tracheaiy system (fig. 18); behind and between 
the two first mentioned stigmata is a spinning organ, 
-furnished with minute tubes for the emission of the silken 
threads ; and close to this spinner, at the fore margin of 
the first abdominal segment, is the genital aperture. 

The legs are closely affixed by the coxal joints to the lower 
side of the cephalo-thorax, and sit closely to each other, 
having a very small longitudinal space between them analo- 
gous to a sternal plate, of which, however, there is not even 
a rudimentary one, properly so-called. The number of 
joints in tbe legs is seven (Menge), but there appears to be 


a variation in this respect in some species. Each tarsus 
ends with two curved finger-like claws terminating with a 
short nail, and beneath them is another claw, modified at its 
extremity, gradually enlarging into a kind of conical form, 
probably acting as a sucker for the purpose of adhesion to 
smooth objects (fig. 18, d). The tarsal claws spring from 
a small heel or claw-joint. 



Fig. 17 . 

Fig. 16 ,—CheUftv tuamoides, Savigny. a, eeplialo-thovnx ; ft, abdomen; e, a, 
f aloes; d, d, eyes; f, binder segment of cepbalo-t borax; /, front ditto; h, ft, 
palpi. 

Fig. 17.—Tlie Bamo; portion of under Bide, a, rudimentary sternum; 6, i; 
maxilla ; c, palpus; d, digital joint; e, movable fang; /, labium; o, o, falccs. 

The palpi are five-jointed, long and strong, terminating 
with a digital joint of large size, more or less bulbous at 
its base, and drawn out at its extremity into a jaw-like 
claw, furnished with 
hairs and bristles, and 
generally serrated along 
its inner edge. Against 
this claw another, arti- 
culated to the extremity 
of the bulbous portion, 
acts in opposition like the 
pincers of a crab. Sup- 
porting the palpi on 
either side are the max- 
illae, forming the lower 
side of the mouth, the 
upper side being formed Fig. 18.— Cheli/er cancroida. linn ; portion of 

bv twn rHrWtvlp faWq • unaer side ’ a < a ' b ' b ' orifices of the r0B t ,lr ‘ 
ey two aiaactyre laices , atorv organs, c, genital aperture ; d, sucker- 

besides the movable jaw like tilvso1 claw ; «, «, superior tarsal daws, 
of the falces, there are connected with them some denti- 
culate spines, or other spiny processes and bristles. Within 
the mouth is a tongue, which also serves as a sternal 
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labium, and differs in its form in different species. The eyes, 
two or four in number, are situated on eacli side of the 
fore part of the cephalo-thorax, but there are none in the 
me dial line. In some instances eyes are Avanting alto- 
gether. 

With regard to internal structure , the Pseudo-Scorpi- 
on es are very similar in their muscular system to the 
spiders (Araneidea) (Menge). The digestive apparatus is 
simple ; a large stomachal pouch contracted a little in the 
middle lies in the thoracic cavity, and from it the alimentary 
canal runs through to the hinder extremity of the abdomen, 
with a double crook in the course of its passage; this 
canal is imbedded on all sides in a mass of substance 
serving the function of a liver. The external spinning 
organs have already been mentioned ; the internal apparatus 
resembles that of spiders, consisting of a number of small 
elongated pear-shaped sacs, communicating outwardly with 
the spinning tubes. 

Nothing certain appears to have been discovered in 
regard to the circulatory system of the pseudo-scorpion es, 
except that a simple vessel runs along beneath the middle 
of the abdominal ridge ; the vital fluid being found free 
among all the other organs of the body, so that the air is 
conveyed to the blood by numerous air-tubes, and not the 
blood to the air. 

The tracheal character of the respiratory system has been 
just mentioned. The spiracular openings vary in number 
in different species, two or four. From the tAvo liindermost 
of the abdominal apertures, when four are present, there 
issue more or less numerous thread-like tubes, Avbich convey 
the air to the different parts of the abdomen. From each 
of the two foremost stigmata a main tube runs obliquely 
through the thoracic region, and from this tube finer ones 
issue to the rest of the cephalo-thorax and its adjacent 
parts — legs, palpi, and falces. When, two spiracular open- 
ings only are present a large tube runs from each forwards 
into the thorax, and finer ones backwards into the abdominal 
parts. 

The reproductive organs are simple. The external parts 
in both sexes are situated in the second (?) segment be- 
neath the fore part of the abdomen, and consist of two 
am nil oval openings close together. Into each of these 
there opens in the male a curved horn-like sac, Avith a 
lateral direction, as well as a smaller longitudinal duct, the 
latter leading from a common seminal receptacle. In the 
female a two-branched oviduct leads from the ovaria into 
the external apertures ; the mode of reproduction is ovi- 
parous, and the eggs are carried, by the female beneath the 
fore part of the abdomen, somewhat like those of certain 
of the Araneidea. 

General Observations. — The Pseudo-Scorpiones are 
all of very small size ; they do not appear to form more 
than one family group, Pseudo-Scorpionides, of which several 
genera and numerous species have been described by 
various authors. They are widely distributed, being found 
in tropical as well as in temperate climates. Europe 
possesses many species, and even England has several — 
these being the sole representatives of the Scorpionidea in i 
this more northern latitude. Their habitat is under stones, j 
beneath the decaying bark of trees, on the damp soil, 
among moss and herbage; some are found amongst old 
papers in houses, and in herbaria, and others are said to be 
parasitic on the common house-fly. For more minute 
details of structure and other particulars, see A. Menge, 
TJeber die Scheerespinnen, ChernetidiB, who separates them 
from the scorpions under the above name, as a family | 
group, more nearly allied by their internal structure to the j 
true spiders than to the former. Menge gives also a list 
of works on this sub-order. A paper lately published by 
Dr LudAvig Koch, at Nuremberg, 1873, pp. 68, describes and I 


gives analytical tables of all the European genera and 
species at present known. 

Sub-Order II. — Scorpionidea. 

Between the solpugids and the scorpions (figs. 19, 20) the 
last group (Pseudo-Scorpiones) gives us an evident connect- 
ing link. 

In the present sub-order, Scorpionidea, or true scorpi* 
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Fiq. 19. — Scorpion (£uthus heros, Koch), a, a , palpi, of which ft, ft, are the digital 
or fourth joints, and i, f, the movable fingers ; 6, 6, falces, with two movable 
fangs, i, k, and two fixed ones, k*, k* • d, eyes; «...e, upper segmental plates of 
abdomen; /.../, articulated cartilaginous membrane, connecting upper and 
under plates of abdomen ; m, bulbous sting. 

ons, the External Structure consists of a more or less 
elongated-oval body, covered with a coriaceous, or hard and 





pm 20 Scorpio Amoreuxii, Sav. , under side, with legs, paipl, and falccis 

truncated, a, a, maxillm; ft, 6, supernumerary or second pair of maxillm, 
supporting first pair of legs; «, c, third pair of ditto supporting second pair 
of ices- d...dL basal joints of two hinder pairs of legs; /, orifice of sexual 
organs! ft, ft, comb-like appendages (also figured separately, enlarged); 

; eight spiracles leading to breathing organs; k, rudimentary sternal plate; 
o, o, portion of third pair of supernumerary maxillae acting as a sternal labium. 

homy integument. The cephalo-thorax is tuberculate or 
granulose, and marked with various seams, or grooves, and 
ridges, no doubt indicating the union of the caput and 
thoracicsegments. One longitudinal, and, i n gen eral, strongly 
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marked groove always divides tlie caput longitudinally, 
dividing also the tubercle on which the central pair of eyes 
is placed This groove possibly represents the union of 
the two segments of a kind of duplex caput analogous to 
the duplex generative system noted posiea (p 285) The 
abdomen is sessile, i e , united to the thoiax throughout its 
whole breadth, and composed of twelve segments, of which 
the five posterior ones form a tail, these latter are segments 
in the strictest sense, while those of the abdomen proper 
are, more correctly speaking, articulations covered above 
and below with transverse horny plates Articulated to the 
fifth joint of the tail is a bulb terminating with a sharp 
curved sting Poison secreted m the bulb is injected into 
wounds through two minute perforations near the extremity 
of the sting The legs are not very robust, nor long, nor 
very unequal in length , each consists of seven joints, of 
which the basal ones (coxae), are fixed to the under side of 
the cephalo-thorax, and act partly as a sternum , the only 
portion which can be said to represent a real sternal plate 
being a very small sub-triangular, or m some genera, quad- 
t angular piece immediately behind the first segment of the 
abdomen between the extremities of the coxae of the fourth 
pair of legs (fig 20, k). These latter are soldered to those of 
the third pair, the junction being visible as a more or less 
distinct groove The coxae of the first and second pairs have 
angular pieces attached to them, used m manducation, and 
hence called supernumerary maxilke (fig 20, o, o, b, b), but 
while the pieces of the fiist pair might perhaps be so named, 
those of the second pair, closing together as they do on their 
inner margins, rather form a kind of sub-triangular sternal 
appendage representing the labium, of which there is none 
pioperly so-called. Each tarsus ends with two rather long 
curved superior, and one short straight tooth-like mfenor, 
claws The first and second segments of the abdomen 
underneath are almost ludimentary, between them and the 
anterior edge of the first segment is situated the external 
aperture to the organs of generation, the horny plate pro- 
tecting it being divided longitudinally by a more or less 
distinct groove From the second segment, and articulated 
to it, spring two very conspicuous, curious, comb-hke appen- 
dages (fig 20, h, A), composed of a longitudinal shaft of 
several distinct joints, with a number of slightly curved, 
bluntish tooth-like processes, fitting closely together, and 
articulated to their hinder edge, nearly at right angles, like 
the teeth of a comb. The shafts and teeth of these appen- 
dages vary in the details of their form and structure , their 
use has not yet been certainly ascertained, but their position 
points to some connection with the process of generation, 
which 13 also the opinion of L. Dufour and others , while 
they have also been thought to he intended to brush away 
obstructions from the spiracular orifices and other parts , 
but as in no case are they long enough to reach more than 
the first pair (out of four) of these orifices, and every con- 
sideration of structure is against their being used to clean 
other parts, this conj'ectured use is scarcely probable 
The spiracular orifices are situated on the under side of 
the abdomen m four pairs — one pair m a transverse line 
on each of the third, fourth, fifth, and sixth segmental 
plates, and are m general easily seen. 

The eyes (six, eight, ten, or twelve in number) are placed 
on the fore part and upper side of the cephalo-thorax, — 
two, generally large ones, m a transverse hne near the middle 
of the upper part of the caput, the rest (much smaller and 
varying m size m different genera and species) m two 
symmetrical groups, one on each side near its fore comers 
The Jalces form, as m other Arachnids, the upper side of 
the mouth, they are strong, cylindrical, and didactyle, 
the outer jaw-like terminal claw being articulated m oppo- 
sition to the inner one, both are toothed, the denticulations 
varying m number size and form Below the falces (and 


foinnng with the bcfoie-meutioned cosel appendages a 
complete lower boundary to the mouth) are two strong 
maxillae, from each of which (as a basal joint) springs a 
long strong palpus of four joints, the last (digital) joint 
being more or less hulbiform at its base and didactyle at 
its extiemity The outer claw is movable, and (like the 
fixed one) senate or denticulate on its inner edge. The 
size and form of this didactyle joint vaiy m different 
species and genera , m some it is of enormous size, and its 
denticulations very strong, while in others it is scarcely 
larger than the joint which precedes it It is the possession, 
the position, and the office of the exact counterpart of this 
palpus, which, apait from othei considerations, so plainly 
stamp the affinity of the two sub-ordeis of the Scorpionidea, 
m spite of the differences of their respective internal 
anatomy. Within the mouth parts above noted is a pointed 
tongue (languette) tipped with hans 

Internal Structure — The Muscular System of scor- 
pions is similar to that of other Arachnids It is well 
detailed by L Dufour ( Savants eh angers, xiv pp 609- 
611), who divides the muscles into thoracic, abdominal, 
and caudal, those of the abdomen being also subdivided 
into tegumentary, perforant, and cardiac 

The Organs of Digestion consist of a straight narrow 
intestine, with little or no dilatation, running from the 
mouth to the anus, which has its external opening at the 
lower extremity of the fifth or last segment of the tail 
At the junction of the stomachal and intestinal poitions 
the biliary vessels aie inserted, and from each side of tho 
former (stomachal pait) there issue five narrow cseca run- 
ning into a mass of fatty matter on either side 
The Respiratory Organs, or pulmo-branchice, have their ex- 
ternal orifices or stigmata (as before mentioned) m four pairs 
on the ventral surface of the abdomen, the pulmo-branchim, 
of which one is connected with each stigmatic opening, are 
hollow sacs, the walls of which are folded into delicate 
laminae, each being duplex, 1 and all lying one upon an- 
other like the leaves of a book, the air is admitted to these 
through the external openings, which are closed by movable 
homy bps as m insects (Jones, Animal Kingdom, 2d ed , 
416 ) According, however, to L Dufour (l c , p 617), the 
lips of the stigmata are immovable, and have a varied direc- 
tion in different species The air is admitted to the pulino- 
branchise by the action of a linear opening m a supple 
membiane or diaphiagm within the space between the lips 
and the laminae (L. Dufour, l c) 

Oigans of Circulation — These, according to Newpoit 
( Philos Trans 1843, pp 286-298), consist of an elongated, 
dorsal muscular vessel (or heart) divided into eight cham- 
bers, separated from each other by valves, and with auri- 
cular openings or valvular orifices, at the division of each 
chamber, on its dorsal surface From both sides, and at 
each end of the dorsal vessel, arteries convey the vital 
fluid for distribution to different parts of the body 

This dorsal vessel apparently acts m a manner analogous 
to that of the heart m vertebrate animals The vital fluid 
is conveyed back to the u heart " from the puhno-branchise, 
where it has been oxygenated by means of a great number 
of slender canals, formed by the collection together of 
vessels that have their oiigm at the hinder part of the inner 
side of the pulmo-biancln<e These canals pass round the 
sides of the body m the hinder part of each segment, and 
pour their contents into the dorsal vessel through the 
valvular orifices above mentioned The conveyance of the 
fluid from the general circulation to the pulmo-branchbe 
is effected by means of an intricate system of anastomos- 
ing pulmonic and capillary vessels, situated chiefly below 
the nervous chord on the ventral surface of the body. 


L Dufour, l 
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Fiom tLe above L Dufoui (l c ) dissents Accoidmg to Ins 
researches, w Inch appear to have been pursued undei the great 
advantage of having fresh as w ell as living examples to observe and 
dissect, the lieait (or dorsal vessell is not divided into chambeis at 
all, its chambeied appearance, which misled Newport and others, 
arising fiom inevitable changes in the foim of the organ after 
death, and long immersion m spmt of w me Dufour gives very- 
exact figures and descriptions of these changes Accoulmg to him 
the heait is a simple, undivided vessel running throughout the 
whole body, only nairovvmg at the fore pait of the caput, and m its 
passages thiough the tail , and fiom this tube vai ious lateral veins 
and artenes issue, those fiom the lundei 01 tail poition being pro- 
tusely blanched He dissents entuely fiom Neivpoit, Blanehaid, 
and others, with regaid to the mode above mentioned m which the 
vital fluid is conveyed to and fiom the pulmo-biancluje, but he con- 
fesses that he has not been able to find out how it is actually effected 
though he believes that the pulmo-biaiiclual laminae aie peimeatcd 
by vascular ramifications spiead out ovei every one of then leaves, 
and that in these ramifications the fluid leceives the benefit of the 
air admitted to the lamime Siebold, however, says that no tiaces 
of blood-vessels have been found in the pulmonaiy lamellae of another 
older, Aianeidea, and it is hard to believ e but that, if such details as 
those given by Newport in legal d to the scoipion actually existed, 
Dufour, with the advantage of ficsh examples to dissect, should 
have been unable to discover it On the whole, it seems too soon, 
even yet, to dogmatise on the position of the scoipmns fiom their 
respiratoiy and circulatory systems That they have these two 
systems, the fiist by means of a dorsal vessel, with lateial blanches, 
the latter by a kind of pouch containing a modification of ti aehete, 
is ceitam , and that their system is chflfeient from that of some other 
groups is also ceitain, hut in the absence of a more peifect know- 
ledge of the real natuic of the diffeience, its tiue value cannot well 
be yet ascertained 

Nervous System, — A longitudinal row of nine — accoidmg 
to Newport, eight — ganglia, connected by a double nervous 
chord, is situated in the median line of the body, below 
the intestinal canal. The fiist ganglion consists of two 
lobes, the upper one of which, occupying a position some- 
what analogous to that of the biam m the Veitebiata, is so 
called ( cerveau ) by Dufoui . Fiom these lobes the optic and 
other nerves issue, some of them being connected with the 
vanous parts of the mouth and the legs A nervous collai, 
according to some authors, sui rounds the oesophagus 
Dufour, however, disputes the existence of this collar, and 
explains how the idea of it arose, l c , pp Do 6, 557. Ot 
the remaining ganglia four are, according to Dufour, 
situated m the abdomen, and from these foiu there spring 
on each side and underneath, blanching neives, which 
run to each of the pulmo-branchiae lespectively and then 
adjacent parts, as well as to the viscera and tissues of the 
abdomen. The first abdominal ganglion is m close con- 
nection with the large thoracicone, and is m some instances 
so little developed that Newport and others, overlooking it, 
denved the nerves running to the fiist pan of pulmo- 
bianchim from the thoracic ganglion itself, and thence 
allowed but three to the abdomen. 

The caudal ganglia, four m number, do not correspond 
to the numbei of segments, which aie five, or counting the 
terminal bulb, six. Fiom each caudal ganglion two lateral 
nerves only issue, except from the last, whence there issue 
thiee pairs; the extia ones, lumnng hack, and blanching 
out into the muscles of the poison bulb, doubtless add 
greatly to its sensibility and irritability 

The Organs of Reproduction occupy, both externally 
and internally, a similar position m both sexes The ex- 
ternal aperture is duplex, situated between the first and 
second segments of the abdomen, m front of and, m a 
manner, between the comb-like appendages, and covered by 
an operculum Internally those of the male consist of a 
duplex set of vessels for the elaboration, collection, and 
conveyance of the seminal fluid to the external orifices, 
each orifice having its own set The vessels, answering to 
testes, m which the seminal fluid is secreted, consist 
each of a tube forming three large quadrilateral, flexuose, 
and free, anastomosing meshes placed longitudinally ; those 
of one set sometimes communicating with the other at the 


lower mesh by a shoit, strong connecting tube According 
to Tieviranus the thiee meshes oil either side anastomose 
with each other, having, in fact, a common connection 
throughout, but this L Dufour considers to be an abnor- 
mal case , the vessels for the collection of the seminal fluid, 
vesiculce semmales, are thiee for each set, and all open into 
the channel of emission, this is produced backwards m 
the form of a long, fusiform, sheath -like channel, lying 
along the flanks of the abdominal cavity, and attenuated at 
both extiemitics , within this channel is another slender, 
corneous shcath-like organ, prolonged to the genital apei- 
ture, vheie it is exceedingly fine This is “le fourreau 
et l’aimuie de la veige” (Dufour), and vithm it is the 
uitronnttent organ itself, having a whitish cartilaginous, 
thiead-bke appeaiance No recorded observations have 
yet decided the mode m winch these parts of generation 
are used . the Scorpiomdes being nocturnal m their habits 
makes such observations veiy difficult, but all analogy is in 
favour of copulation by the exsertion and introduction of 
the thread-like organs above described into the female paits 
of geueiation. These consist of two ovana, each composed 
of a membianous tube, foinung four laige quadiilateial 
meshes m a longitudinal line on each side, anastomosing 
with each other and with those of the other side , each of 
these ovana ends in a simple oviduct (sometimes with, 
sometimes without ovisacs) leading to the vulva or exter- 
nal orifice The geneial similarity of these female organs 
with those of the male is at once apparent A curious 
point noticeable m these parts m the Scorpiomdes is their 
duplex chaiactei, and hence the question as to their mode 
oi operation becomes of greater intei est It is remarkable 
that the only other Aiachmds in which an mtromittent oigan 
is as yet known aie among the Phalangides, a gioup widely 
sepaiated from the Scoipiomdes m other characteristic 
details, though approaching much nearer to the pseudo- 
scorpions Scorpions are ovo-viviparous, and, accoidmg to 
Dufour ( l c ), then period of gestation is of great length, 
extending even to fifteen 01 sixteen months , but for five 
of these months, which occur in the winter season, Dufour 
concludes, fiom frequent observations, that the whole genital 
apparatus is, like the animal itself, m a dormant state, and 
that theiefore no pi ogress in the development of the ova 
takes place dunng this penod. On the very important 
branch of this subject — the embryology of the scorpion — 
refeience only can be made to the works of Heinrich 
Eathke, Reisebemet lungen aus Taunen (contained also in 
Burdach’s Physiology, Bd. ii. p. 242, et seq.) and to that 
of Dr Elias Metschmkoff, “ Embryologie des Scorpions,” Z. 
JPiss Zool , Bd xxi pp 204-232, taf. xiv.-xvii. ; also sepa- 
late, Leipzig, 1870. 

General Observations — The sub-oider Scorpiones 
forms a remarkably homogeneous group It has been 
divided, however, into several families by Koch {Lie 
Aruclin ) , and various geneia, based principally on the num- 
ber and distnbution of the eyes, the foim of the fore margin 
of the cephalo-thorax, and the stiuctuie of the comb-like 
appendages attached to the under side of the abdomen, have 
been characterised. The species aie tolerably numeious, 
but the whole group gieatly needs revision, both m lespect 
to its family and generic divisions, as well as m legard to 
the identification and determination of the species Thoso 
found in Europe are of comparatively small dimensions, 
and are confined to the southern parts of the Continent , 
the majority are tropical, attaining their greatest size — 
nine or ten inches in length — in Central Africa and South 
America. They are nocturnal m their habits, living by 
day underneath stones, behind the loose bark of trees, 
among the rums and debris of old walls and buildings, and 
preying upon insects and other Arachmda , they are said 
to be very partial to the eggs of spiders and insects. It 




& 0 C 3 not appear that they are able to inflict any great 
injury "with the, often formidable looking, ciab-like claw 
with which their palpi terminate, though they can gupe 
and hold on firmly with them The wound inflicted by 
the sting at the end of the tail is certainly more or less 
venomous , the amount of venom is piobably dependent on 
the age of the scorpion, and the season of the year ; and 
the effect of the sting is no doubt dependent upon the 
state of health, constitution, or pie disposition of the person 
injured. Experiments, tried by Maupertuis, upon poultry 
and dogs stung by exasperated scorpions, lcsulted m then 
almost entile immunity from bad effects, while in Eedi’s 
experiments, the sting proved fatal m some instances to 
pigeons These experiments were tried with European 
species of scorpion, which would piobably be less veno- 
mous than those living in tropical countries Fot a recent 
memoir on the poison of the scoipion, and the mode m 
which it acts, see Dr Jousset, Ann Ent Soc Fiance , 1872, 
p 151 , also Comptes Raiulus, 1870, pp 407-411 Accoid- 
mg to Jousset, the venom acts directly upon the led 
globules of blood, paralysing them, so that becoming 
agglutinated together, they obstruct the enhance to the 
capillaries and stop circulation The peasant inhabitants 
of Tuscany aie said to handle scorpions without fear , but 
this may be chiefly from a skilful mode of handling them. 
A scorpion does not appear to be able to move its tail or 
its sting m a lateial direction, nor does it strike downwards. 
The present wntei has seen natives of Egypt handling large, 
and it is believed very deadly ones with impunity, hut then 
they always held them tightly by the last joint of the tail 
It was a common piactice so to catch these creatures, and 
after breaking off the tip of the sting, to let them loose 
again ; but this infliction generally appeared to produce a 
kind of paralysis of the whole tail, and piobably the poor 
animal would soon die 

Though the well-known tale of the scoipion, when 
surrounded by file, stinging itself to death, has been 
perpetually repeated, and has even been related to the 
present writer with some very minute and extraordinary 
details, it must be held to be merely a “ traveller’s story ” 
Cioss-examination, in the special instance noted, very much 
nettled the nariator at the mciedulity which led to it, 
but it threw more than a doubt ovei the conclusivc- 
ness of the experiment narrated. Probably in some in- 
stances the poor scorpion has been burnt to death , and 
the well-known habit of these creatures, to laise the tail 
over the back and recurve it so that the extremity touches 
the foie pait of the cephalo-thoiax, has led to the idea that 
it was stinging itself Perhaps, under the pain of scorching, 
there may have been convulsive effoits and movements of 
the highly nervous and sensitive tail m this position, and 
the point of the sting may even have been inserted 
between the articulation of the cephalo-thoiax and abdo- 
men , and what more would be wanting to make a won- 
dei -loving traveller believe that it had ically committed 
suicide? The progiess of scorpions is neithei rapid nor 
graceful, they are unable to run without elevating the 
tail to an erect position, which seems to he necessary to 
enable them to preserve their balance. 

Classification of the Scoepiones — The following is 
Koch’s systematic division of the scorpions 1 

Oidei Scorpiones 

Fain I With six eyes, Scorpiomdes — One genus only, Scorpius 

(Eh.rb ) 

Fam II Eight eyes, ButMdes , — Five genera Buthus (Leach) , 

OpistopJUhalmus (Koch) , Brotheas (Id ) ; Telegonits (Id ) ; and 

Ischnurus (Id.) 

1 86 ^2 ^ Arachniden Systems , Nuremberg, 1850, 


Fam III Ten eyes, Centumdes — Two goncia C\nU ui us (Ehrb.) ; 
and Vuejotis (Koch). 

Fam IV. Twelve eyes, Andrortoiudcs — Three genera. Andro- 
ctonus (Elnb ) , Tithyus (Koch) ; and Ly< has (Id ) 

One bundled and twenty two species, di&tnbnted variously among 
the above eleven geneia, have been descahed by Kocli (JDieArachn ) , 
but many otheis also have since been added to these, m isolated 
papers by other authois For anothei systematic anangement, as 
w'ellason the gioup geneially, with descnptions of seventy-eight 
species, see Walckenaei, Ins Apt , m pp 14-75, where other woiks 
aie also refened to Scorpions have been found m a fossil state, 
as well as m amber, m which substance a species of Tithyus (T 
eogenus) has been de&cubed by Meuge 

Order YI — Thelypiionidea 

The last gioup, Scoipiones, seems to be the culminating 
point of the Arachnids m a ceitain plane, and it piesents 
the arachnidous type in its highest and most complex 
state of development The gioup now to be considered 
gradually lowers, so to speak, this type again through its 
three well-maiked families, to the last orclei Aianeidea 
As has been befoio obseived, theic is seldom or never 
m natuie exactly the same hiatus between one group and 
another, as theie may be between either of them and 
otheis, or, m other woids, some groups aie far more nearly 
allied to the one next to it than otheis aie to that next to 
them, although, perhaps, all of those groups bear the same 
apparent value m a systematic anangement Thus, for in- 
stance, the gioups A, B, C, D may all be equal in a S 5 stematic 
airangement, and yet A and B may be far more neaily 
allied than B and 0 , or again, C and D may be more 
closely united than either B and C or A and B. So the 
: two orders of Aiachnids — Scorpionidea and Tlielyphon idea 
— aie certainly far moie neaily allied to each other than, 
for instance, the Solpugzdea and Scoipiomdea, or the 
Thelypiionidea and Araneidea are to each other lespectively. 
So obvious is the affinity of the family Thelypiionidea 
of the present order to the Scorpiones, that "Walckenaer and 
others have included them m the same order, making a 
separate order of its other family, Phrymdes , but the 
latter family certainly seems nearer to Thelyphonides than 
even the Thelyphonides to the Scorpiones, and so, while 
the Thelyphonides and the Phrymdes must go together, 
■these last could scarcely with any propiiety be included m 
the same order as the scorpions This will, we think, be 
evident when we consider presently their structural char- 
acters From these and other considerations, it has there- 
fore been thought best to separate the Thelyphonides from 
the Scoiptomdes, and include them m another order with 
Phrymdes 

In the Older Thelyphonidea, the cephalo-thoi ax is similar 
in the general nature and condition of its integument to that 
of the scorpions, being hard, granulose, and sometimes tuber- 
cular, bearing also visible traces of its soldered segments 
The abdomen is segmented, and united to the cephalo- 
thorax by a pedicle of gi eater or less strength, but never, 
as m the Scorpiones, thioughout its entire breadth, it 
terminates in one family (Thelyphonides) with three post- 
abdommal segments, to which is attached a long multi- 
articulate setiform tail, m another (Taitandes) with a 
short tail of different form according to the species ; and 
m the thud family (Phrymdes) the abdomen terminates with 
a simple button-like segment. 

The legs of the first pair are much longer than the rest (in 
the Phrymdes of most inordinate length) and antenmform j 
the tarsi, and generally the metatarsi, multi-articulate, 
ending without any terminal claw ; the legs of the other 
three pairs are seven-jointed, with the last, or tarsal joint, 
subdivided. 

The eyes when present (as in two families), are eight 
in number, placed on the fore part of the cephalo-thorax 
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in three groups, and forming a triangle with the apex (more 
or less acute) directed forwards ; the base of the triangle 
is formed by two lateral groups, each, of three contiguous 
eyes ; the apex by the third group of two eyes near to- 
gether, but not generally contiguous to each other. 

The fakes are monodactylous, or terminating with a 
simple movable fang. The palpi are four-jointed, mono- 
dactylous, or rather didactyle in a modified form. The 
sternum is more developed than in the scorpions, but not 
so fully as in the next order, Araneidea. The labium is 
either entirely wanting or very rudimentary in one family, 
in another fairly developed, and in another altogether 
absent. In any case, it is probably of small economic 
importance compared to the labium in the Araneidea. 

Such knowledge as is at present attainable in regard to 
the internal anatomy of this order wall be noted in the sepa- 
rate descriptions of each family. These families are three in 
number, — Thelyphonides , Tartarides, and Phrynides , — and 
being very distinct, it will be well to give a short diagnosis 
of each. 

Family I. — Thelyphonides. 

External Structure (figs. 21,22). — The cephalo-thorax 
is sometimes of a tolerably regular oval form, more or less 



Fro. 21 . — Thtlyphonus giganteus, Koch, a, palpus; 6, movable fang or clavr, form- 
ing withe, claw on fourth joint, a didactyle claw; d, daw on third joint ; /, 
segmental elongation of abdomen, supporting tail ; g, tail ; h, h, falces ; «i, eyes ; 
o, o, first palpal joint, with characteristic denticulations. 

blunt-pointed before, but often it is of an oblong quadrate 
shape, also pointed in front, and making not only the 
hinder part but also the fore part somewhat angular, — the 
latter having two obtuse lateral angles, and one acute 
and apical ; it is of a flattened form, and destitute of hairs 
and spines, but is generally granulose, and sometimes covered 
■with more marked, but still minute, tubercles. Marks of 
segmental soldering are visible, as also a longitudinal 
groove in the medial line of the caput, similar to, but less 
marked than, that noted in regard to the scorpions. 
Beneath the cephalo-thorax are two pieces, which may he 
regarded as small sternal plates, perhaps the terminal 
remains representing the complete sternum of the Araneidea, 
or anticipating its complete form in that order. One of 
these sternal plates is of a somewhat triangular form, and 
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Fig. T2.—Thdyphonus ? portion of 

under side, a, movable claw of pal mis: 
6, fixed ditto , c, claw on third pi 


has its longest or apical angle directed backwards between 
the basal joints of the first two pairs of legs ; the other, 
more heart-shaped, and with the apical angle reversed, is 
situated between the basal joints of the legs of the fourth 
pair. In some species a minute corneous patch may be 
seen between the coxae, or 
basal joints, of the third pair 1 

of legs, affording still further 
evidence of the remains of a 
sternal plate. At the centre 
of the fore margin of the 
foremost of these sternal 
plates is a small point which 
seems to represent the labium. 

Beneath the fore part of the 
cephalo-thorax are two not 
very powerful falces, termi- 
nating with a long, powerful, 
movable, curved fang, some- 
what resembling what we 
find in the. Araneidea, and 
hinting at a transition to that 
order from the didactyle falces 
of the Scorpiones. Beneath, 
and opposed to, this fang is a 1 

fixed tooth-like claw; these , , 

parts of the mouth are thickly ■ 
clothed and fringed with organs; h, place of lawum; 
hairs. Immediately in front ovm. 

of the fore sternal plate, beneath the anterior part of the 
cephalo-thorax, are articulated two enormous maxillae of a 
subtriangular form, the apex being at the articulated part, 
and the inner basal angle prolonged into a larger or smaller 
tapering, pointed apophysis, which is now and then 
denticulate. From the extremity of each of the maxillae 
springs a proportionately strong and massive four-jointed 
palpus, powerfully armed with spines, denticulations, and 
claw-like projections ; the inner extremity of the last, or 
digital, joint terminates like the radial (or the joint next 
before it), with a strong, claw-like, sharp-pointed projection, 
in imperfect opposition to which there is a stronger movable 
claw, of the same nature, articulated to the outer extremity ; 

. the. fixed claw of the digital joint, with the joint itself, 
appears, capable of . being opposed at will to the fixed claw of 
the radial joint,, thus giving the palpi a duplex kind of 
didactyle claw,— didactyle, that is, in a modified sense, dif- 
fering as it. does considerably from the terminal claw of the 
scorpion’s palpus, which is more properly spoken of as 
didactyle. The movable finger of this claw would, perhaps, 
be more correctly reckoned as a substantive joint, terminat- 
ing with a more or less sharp corneous nail ; and this joint, 
opposed to a pointed apophysis of the one to which it is 
articulated, forms the so-called didactyle claw ; in fact, the 
terminal palpal claw of the Scorpiones (including the Pseudo- 
Scorpiones) as well as that of the Phalangidea, appears to 
be similarly constructed. In the present family, however, 
the basal portion of the joint, bearing the fixed claw, being 
far less developed (seldom stronger or more bulbous than 
the other joints), and the two fingers being always of 
unequal length, the didactyle nature of the whole is less 
real, and less apparent ; while in the scorpions its bulbous 
form is generally apparent, and often inordinate, the 
equal length of the two fingers and their evidently purposed 
opposition to each other making the claw, in the fullest 
sense, didactyle. 

If tips view (that the movable finger of this claw is a 
substantiye joint) he correct, the palpi in the present order, 
as well as in the orders Phalangidea and Scorpionidea, 
must be considered to have five instead of four joints, thus 
bringing them to an equality in this respect with tha 
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Araneidea The palpi in the thud family of this outer — 
Phrymdes — bear out this idea strongly 

The legs are long, slender, and seven-jomted, except 
those of the hist pair, which have but six, the genual, 01 
fourth, joint being absent The tarsi of the first pair are 
divided mto eight short articulations, while those of the 
lest have but three There is piobably some vanation in 
the number of these articulations m diffeient species, since 
Walckenaer describes the tarsi of the three hinder pairs as 
/?ye-jointed , the first pair are far more slender than the 
rest, palpiform, and without any terminal claw, they 
appear, as it were, to be thrust out of then position by 
the great size of the maxillae, and their hasal joints seem 
to be jammed in over those of the second pair The tarsi 
of the three hinder pans terminate with thiee claws, of 
which those of the superior pair are the stiongest and cm ved 

The abdomen is of a long-oval form, composed of nine 
quasi segments, formed by a covering, both above and 
below, of so many tiansverse articulated corneous plates, 
while the cartilaginous membrane on each side, between 
the lateral margins of the upper and lower plates, is 
continuous, not folded or aiticulate as m the Scorpionidea 
This is a point to be noted, as it maiks a tiansition to the 
abdominal type of the Araneidea The first plate on the 
upper side forms a protective coveung to the pedicle by 
which the abdomen is united to the cephalo-thorax, and 
makes the pedicle look broader than it really is. There 
is a double longitudinal row of impressed circular spots on 
the upper side, two (m a transverse line) on each corneous 
plate, except the fust and last ; these impressed spots are 
perhaps points of attachment for muscular fibres 

Beneath the abdomen, on the fourth and three following 
segmental plates, are eight stigmata m as many largish, 
shallow, circular impressions, they are, however, mipeifoi- 
ate, and are probably, like those mentioned above, points for 
the attachment of muscl es The spiracular stigmata are four 
in number, two being placed beneath the hinder margin of 
each of the first and second sub-abdominal plates, one on 
each side of the median line , the genital apertuie is 
under the hinder margin of the first plate, between the 
first two spiraculai openings Joined to the postenor extre- 
mity of the abdomen are three small cylindrical, post- 
abdommal segments, to which is attached a long setifoim 
tail, variable m length, composed of a number of small 
articulations, and, like the legs and palpi, spaungly fur- 
nished with hairs , at ihe extremity of the thud post-abdo- 
minal segment, beneath the tail, is the anal opening. 

The eyes aie eight in number . two placed transveisely, 
near to each other, on the fore margin of the caput m the 
medial line, and three others m a triangular gioup on each 
side at its lateral angles, just above the insertion of the 
legs of the first pair 

With regaid to the Internal Structure of the Thely- 
phomds but little appeals to have been ascertained The 
respiration is pulmo-branchial , the spuacular apertures 
being, as above stated, four in number, and situated in the 
position already mentioned Their mode of reproduction 
is probably like that of the scorpions, ovo-viviparous, but 
this is conjecture only 

General Observations — The family Thelyphonides is 
exceedingly homogeneous, and comprises but a single 
genus, Tkelyphonus (Latr ), of which twenty-nme species 
only have been recorded and described, — twenty-six m one 
of the latest works upon them, by A G. Butler, Ann and 
Mag N II. 1872, vol. x. pp 200-206, and Gistula Ento- 
mologica, 1873, part vi pp 129-132; and three others in 
a still more recent paper by the late Dr Stoliczka, Journ 
As Soc Beng , part u No 2, pi xu 

All the species of this small but remarkable group are 
confined to the tropical regions of Asia, America, and 


Australasia, no speco.es having yet been iceorded from Africa. 
In size they vary from rather more than half an inch to 2 
or 3 inches m length Among other characters uselul in 
the identification of the species, aie the number and dif- 
ferential development of the vauous processes and denticu- 
lations of the palpal joints Of their habits little in known, 
and much of that little is of a very recent date. Dr 
Stoliczka (l c) gives a short account of them, fiom which 
it appears that they are nocturnal or crepusculai, living by 
day m damp places undei the baik of old trees , when 
distuibed they hold up the palpi, as if for defence, and 
beat a rapid retieat, with the tail m an eiect position. 
In this position of the tail we see a cunous relationship to 
the scorpions, but apparently without the same necessity, 
m the present instance, for such a position They he still 
when uncovered, evidently simulating (though of couise 
unconsciously) a fragment of old bark or fungus. The first 
pair of legs act moie as feelers than as organs of locomo- 
tion In the piesence of a sternal plate, the mode m which 
the abdomen is united to the cephalo-thorax, and the stiuc- 
tuie of the falces, Thelyphonids approach nearer than the 
scorpions to the stiucture of the true spideis, and, as we 
shall see, the family Phrymdes is a transitional group 
budging over some part of the gap between the two, 
while m the massive palpi (though imperfectly didactyle), 
and in some other respects, they show an unmistakable 
alliance to the scorpions. 

Family II — Tartandes 

This family is nearly allied to the f miner — Thetypho- 
mdes — but has a more elongated form The cephalo- 
thoiax is beak-like m front, and is also divided into two 
parts or segments , the first compuses the caput, and the 
coalesced thoracic segments belonging to the hist tw*o pairs 
of legs, the hinder part is the smallest, and compnscs 
the second thoracic segments belonging to the third and 
fourth pairs, but no grooves or indentations mark the union 
of the segments, its surface being smooth and glossy. The 
abdomen is united to the cephalo-thorax by a stout pedicle, 
and is covered above and below, as m Thelyphonides, with 
eight or nine transverse, corneous, aiticulated plates, the 
upper series sepaiated from the lower by a nanow 
divisional space, covered 'with a continuous caitilaginous 
integument Beneath the foie part, at the hinder margin 
of the fiist sub-abdominal segment, a line-like fissure in 
the median line probably represents the opening to the 
leproductive oigans , near the fore margin of each of the 
fouith, fifth, and sixth plates, m a transverse line, aie 
two small elongated stigmata, thought at fiist to belong to 
the respuatory apparatus, but further examination seems 
to prove them to be, like the eight analogous stigmata m 
Thelyphonides, imperforate, and piobably due to the same 
cause conjectured m legard to them. Two (or four) narrow 
slits, placed two and two symmetrically on each side of 
the genital apertuie at the foie margin of the first and 
second segments, but very difficult to be correctly ascer- 
tained, are probably the external openings to the respiratory 
organs , these points, however, can hardly yet be said to 
be satisfactorily determined. Two or three veiy narrow 
corneous rings, or post-abdominal articulations, support a 
caudal appendage, either slender, cylindrical, and bi-artt 
culate, or of a largish, peculiar, sub-triangular form, 
articulated to a small foot-stalk. Eyes none, no tiaces 
even of eyes being visible The falces are strong, of a 
flattened cylindrical form, deeper than broad, projecting in 
the plane of the cephalo-thorax, and terminating with a 
sharp, curved, movable fang at their upper extremity, the 
lower extremity being rather pointedly prominent 

The palpi are very strong, five-jointed, and each issues 
from a long, strong, neaily cylindrical basal joint or 
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maxilla, tlie inner fore corner of which is prolonged into a 
sharp, strong point ; the other joints are armed variously 
with teeth, and the final, or digital, joint in one species has 
a longish, but not very strong, spine beneath it, terminating 
with a small, apparently movable, curved claw. In these 
palpi we see a marked transition from the more apparent 
didactyle nature of those of Thelyphonides to those of the 
Phrynides, removing them further than the former, in this 
respect, from the Scorpiones. 

The legs appear very similar to those of Thelyphonus ; 
they are seven-jointed; those of the first pair are slender 
and evidently palpiform ; their tarsi are composed each of 
several (apparently ten) minute articulations, and devoid 
of terminal claws. Those of the other three pairs are 
apparently inarticulate, and each ends with three simple 
curved claws, of which the inferior one is the smallest and 
most sharply bent ; the femora of these three pairs are all 
strong, those of the fourth pair inordinately so. The ster- 
nal plates are very similar to those of Thelyphonus, but 
the hinder one is not so much developed, and the central 
corneous spot is not visible. 

This f amil y, of small but exceedingly interesting blind 
Arachnids, contains but one at present known genus — 
Nyetalops (Cambridge), and two species — N. crassicaudata 
(Id.) and If. tenuicaudata (Id.); both are of a uniform 
pale yellow-brown colour, differing from each other, among 
other characters, in the markedly different form of the tail; 
the length of the largest (probably, but not certainly 
ascertained to be, in the adult state) is but 2 J lines. They 
are found under decayed leaves in Ceylon ; but nothing is 
yet known of their habits, nor of their internal structure 
and anatomy ; analogy, however, points to a similarity in 
this latter respect to Thelyphonus. 

Family III. — Phrynides . 

This is also a remarkably homogeneous family, and 
although, undoubtedly, a near ally of the Thelyphonides, 
yet in its form it presents many typical characters of the 
Araneidea (figs. 23, 24, 25). 

With respect to Extern ax Structure, the body is short 
and broad instead of elongated, as in Thelyphonus andNycta- 
lops. The cephalo-thorax is flattened, of a round oval form, 
hollowed on the hinder margin, and often of a short heart or 
kidney shape; its integument is hard, horny, granulose, and 
often tuberculose ; near the centre is a deep fovea, or pit- 
like indentation, from which other grooves and indentations 
radiate, showing the, now soldered up, junctional lines of 
the caput and thorax, and thoracic segments. In these 
characters of the cephalo-thorax the affinity of Phrynides to 
the Araneidea is very plainly indicated, as it is also in the 
sternal plate, around which the legs are articulated. 

The f dices are strong and somewhat cylindrical in form. 
They project in a line parallel to that of the cephalo-thorax, 
and each terminates with a strong curved denticulated fang, 
which is articulated to its upper extremity. The falces are 
toothed also on their under sides ; the denticulations of the 
falces and their fangs differ a good deal in different species, 
and form one of the best and most tangible characters for 
the determination of the species (see a paper on “Phrynus,” 
by A. G. Butler, in Ann. and Mag. N. H., Aug. 1873, pp. 
117-125, pis. 6 , 7). In the usual position are two strong 
divergent maxillae, each with a broad obtusely rounded 
apophysis at the fore extremity on the inner side ; from 
the extremity of each maxilla springs a long, strong paZpws, 
in some species of great length, consisting of four or 
(reckoning the large terminal movable claw as a substan- 
tive joint) five joints. This palpus is armed variously with 
tubercles, spines, and denticulations, especially on the 
cubital and radial joints, where several long, strong spines, 
opposed by the terminal claw (or digital joint), form a 


powerful grasping or raptorial organ, but one 
further removed than the analogous portion of 
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considerably 
structure in 



F:a. 23.— Phrynus medius, Koch, a, a, movable fangs or claws on fourth joint of 
palpi; A, A, forming, with claws, c c, on third joint, modified didactyle claw; B, 
cephalo-thorax; d, falces; e, abdomen; / button at end of ditto; h. h, eyes; 
i, », long palpiform legs. 

Thelyphonus from the didactyle claw of the Scorpionidea. 
Between the maxillae, and issuing from the fore margin of 



Fia. 24 .— Phrynut ? portion of under side, a, labium , B, B, maxilla ; o, 

sternum ; d...d, orifices of respiratory organs ; e, genital aperture. 

the sternum, is a narrow, elongated tapering labium, in 
some species bifid at its extremity ; the presence of a dis- 
tinct sternal lip, or labium, is 
another mark of affinity to the 
Araneidea. 

The legs (seven-jointed) are long 
and generally slender, though the 
coxal joints of the three hinder 
pairs are long and strong, and arti- y ia . 25.— Faix and fang of 
culated laterally to the sternum. Phrynus reniformu, Pallas. 
The legs of the first pair are palpiform, and of great length 
II. — 37 
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and tenuity, the three terminal joints forming one long slen- 
der tapering portion, 'which is however subdivided into a 
great number of minute homogeneous articulations without 
any terminal claw; each tarsus of the remaining three 
pairs is divided into three articulations, ending with two 
curved claws ; and in some species the tibial joint of the 
fourth pair is also tri-articulate. Probably the subdivision 
of the fourth pair of legs varies in other species also. The 
coxal joints of the first pair are, as it were, crushed in 
behind the maxillae and above the coxae of the second pair, 
as in Thelyphonus. The extreme articulation of each tarsus 
has a peculiarity never (it is believed) noticed before ; its 
upper side being covered, throughout its length, with a sepa- 
rate integumental plate, prolonged at its fore extremity into 
a corneous, slightly bent, claw-like apophysis, forming a 
kind of third claw above and between the two ordinary 
ones. These latter spring from a supernumerary or heel 
joint, which has a short, conical, tooth-like spur beneath 
it, representing the usual third claw in other groups. 

The eyes, eight in number, are placed in three groups, 
forming a very obtuse angled triangle on the fore margin of 
the caput. Two eyes, seated transversely, and near together 
in the medial line, constitute the apex of the triangle, which 
is directed forwards; the other two groups are of three eyes 
each, closely grouped in a triangular form, one on each side, 
about parallel with the second pair of legs. 

The abdomen is oval, of a somewhat flattened form, and 
joined to the cephalo-thorax by a narrow pedicle, showing, 
in this also, a near approach, to the Araneidea; it consists 
of tea quasi-segments, or articulations, formed, as in the 
other families of the order, by a series of upper and lower 
transverse corneous plates, having an, apparently continuous, 
cartilaginous integument between the two series of plates, 
and terminating with a button-like joint, or process, at its 
extremity. On the under side are two parallel rows of 
impressed spots, two, in a transverse line, in each of the 
fourth and three following sub-abdominal plates; but, 
apparently, like the corresponding marks in Thelyphonus, 
imperforate. The organs of generation have their exter- 
nal orifice beneath the posterior margin of the first sub- 
abdominal plate; and the external openings to the re- 
spiratory organs , four in number, are situated, two beneath 
the posterior margin of the first, and two others beneath 
that of the second of these plates. The sternum is oval, 
and often superficially divided into several portions by 
various ridges and indentations. 

With regard to the Internal Structure of the Phry- 
nides, the respiratory system is pulmo-branchial, the orifices 
to these organs being four in number, and placed as above 
mentioned. 

The nervous system , according to Van der Hoeven, 
appears to be very simple, consisting of a large thoracic 
bi-lobed ganglion, from which four pairs of lateral nerves 
issue, while a double nervous chord runs back through the 
connecting pedicle into the abdomen, where it divides into 
two divergent branches, from which the various nerves are 
distributed to the different parts of the abdomen. 

General Remarks. — The family Phrynides comprises 
but ohe genus, Phrynus (Olivier), which, according to fcho 
most recent publication upon it (A. G. Butler, l.c. sup'a), 
includes twenty species only, all confined to the tropical 
regions of the world. The individuals of most of these 
species appear to be of rare occurrence, or, at least, but 
rarely observed, and the family has, comparatively speaking, 
received but little attention. It is, however, one of great 
interest and importance, and deserves more elaborate and 
careful treatment, especially in regard to its habits and 
internal anatomy, for it undoubtedly forms a plain passage 
from the Scorpionidea (through Thelyphonus and Nyctalops) 
to the true spiders (Araneidea). The main external marks 


of affinity with this order have been noticed in speaking oi 
tbe different portions of external structure of the Phrynides. 

Order VII . — Araneidea. 

We have come now, by an easy transition from the 
Phrynides, to the last order of Arachnids — Araneidea or 
True Spiders (figg. 26, 27, 28). And first, with regard to 




Fig. 26.— Spider (Cambridgea faxiata, Koch). Adult male. 

their External Structure, they consist, like others of 
the sub-class Arachnida, of a body divided into two parts 
— cephalo-thorax and abdomen ; but these are united only 



O' j ~o 

h 

Fig. 27. Fig. 28. 

Fid. ST.— Cambridgea fatciata ; adult mala tffi.Ier side, with leg! 1 and one palpus 
truncated. /, sternum; g, g, maxillae ; ft, labium; i, k, falces, with** flings Of 
ditto; m, one of ordinary spiracular orifices (the corresponding one on opposite 
side not lettered); n, genital aperture, leading, in the male, only to spermatic 
vessels; a, o, spinners; p, anal orifice; i, t, extra pair of Bpiracular openings 
1, digital joint of palpus; 2, palpal organa; 3, radial joint; 4, cubital; o, 
humeral | 6, axillary. 

Fro. 28.— The same upper side of cephalo-thorax. a. ..a, coalesced thoracic seg- 
ments; b, caput; e, t, falces; d, eyes; «, central indentation. 

by a slender pedicle, and neither is segmented, ringed, or 
articulated, nor (in respect to the abdomen) covered with 
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horny plates, except in two instances — hpkistms desidtor 
(Sehiodte) and (but partially only) Teti ablemma mediocula- 
tum (Cambridge), both exceedingly rare and remarkable 
species The cephalo-thorax, though undivided, yet shows 
by its various, and more or less stiongly marked, converging 
grooves and indentations, that it is composed of the 
ordinary cephalic and thoracic segments soldered together , 
and although these segments form but one undivided por- 
tion of structure, it is necessary to speak of it frequently 
by the names of its two portions — caput and thorax The 

caput is almost always easily traced, forming a kind of 
wedge-shaped portion, jammed (as it were) into the first 
of the thoracic segments, and giving one the idea, m most 
cases, of its fore part having been to a greater or less extent 
truncated or lopped off (fig 28, b) Similarly the last of the 
four thoracic segments has the appearance of having been 
driven m to meet the caput, all the segments thus converg- 
ing, on the upper side, towards a common fovea, or more or 
less deep cential indentation (fig 28, e ), and on the under 
side forming a sternum (or sternal plate), m which, however, 
no appearance of segmentation is generally visible beyond 
small eminences opposite to the aiticulation of the legs, 
with which the number of the thoracic segments, as seen 
above, agrees The integument of the cephalo-thorax is 
either hard, horny, or coriaceous, generally more or less 
clothed with hairs and bristles, and sometimes, though 
more rarely, with tubercles and spines , occasionally it is 
perfectly smooth and glabrous The eyes , when present, 
are two, four, six, or eight, and are very variously, but always 
symmetrically, disposed on the fore part of the caput (figs 
28, 29, 30) The number and general position of the eyes 
form valuable characters for the for- 
mation of genera ; while their rela- 
tive size is strongly chaiactenstic of 
species The eyes of spiders, like 
those of other Arachnids, are always 
simple. 

The legs, eight in number, are arti- 
culated to the sternal plate (mentioned 
above) which forms the under side 
of the cephalo-thorax : m one genus, Fm 29 — Caput — 

however ( Miagrammopes , Cambr), Bhowin «P osltlonofe J res 
found in Ceylon and Austraha, no sternum properly so j 
called exists, the legs being articulated to the continuous | 
under side of the cephalo- 
thorax. Except in one or two 
species the legs are seven-jointed, 
and variously furnished with 
hairs, bristles, and spines. Many 
spiders have a kind of pad of 
closely set papillee-form hairs 
beneath the extremity of the 
tarsi of some or all the legs, and 
often extending along the whole 
of the under side of the joint. 

This pad enables the spider to 
run over smooth vertical sur- 
faces, acting as a kind of sucker, 
partly by atmospheric pressure, 
and partly (Mr Blackwall thinks 
wholly) by means of a viscid 
secretion from the papillse-form 
hairs. Each tarsus ends with 
either two or three more or less 
curved or bent claws, commcnly (but not always) pectinate 
or finely denticulated ; these {with other opposed serrated 
claws, in some groups) are used in traversing their webs, 
and as hooks to give a tension to the line of their s 
by alternately pressing and straining upon them; the 
spines and bristles are used also in many cases in the actual 




construction of the silken snares in which spiel em entrap 
their prey The spines on the legs of some spiders which 
excavate cyhnducal holes m the earth (hned with silk and 
closed with a hinged lid) are very stiong, and well suited 
for digging ont the soil. The males of some species, again, 
have a curious row of short, closely set, curved, spiny 
bristles along a portion of the upper side of the metatarsi 
of the fourth pair of legs ; the use of this row of bustles 
(called the calamistrum ) is alluded to further on The 
length of the legs m spiders (both actual and relative) is 
veiy various , and the differences between them, as well as 
their armature and terminal claws, furnish valuable charac- 
ters, often generic, and always important m the determina- 
tion of species 

The / dices, two m number, are articulated immediately 
below the fore margin of the caput; their direction is 
various, ranging from a hne parallel to the plane of the 
cephalo-thorax to one perpendicular to it; they are m 
geneial opposed to each other, and m most cases are armed 
with teeth on their inner surface, especially towards the 
extremities , each also terminates with a movable curved 
fang, which, when not in use, is (aecoidmg to its mode of 
aiticulation) folded down either across the inner side of 
the extremity of the falx, or (as in one extensive family, 
Theraphosides) backwards along its length ; by means of 
these fangs, which are internally channelled and perforated 
at their extremities, a poison secreted within the caput is 
instilled into the wound made by them, proving, no doubt, 
fatal to the spider’s prey, and often neaily so to human 
bemgs Not to dwell upon the, probably exaggerated, 
accounts of the Tarantula, there are well-authenticated 
instances of recent date m regard to the veiy deadly nature 
of the poison of quite a small spider, Lathrodectus Katipo 
(LI. Powell), found m New Zealand ( Trans iV". Z Instil. 
in p 56, also Id. n p 81, and m p 29). A larger 
Euiopean species of the same genus, L oculatus ("Walck ), 
also bears the reputation of being venomous. 

The maxillae are a conspicuous, as well as an important, 
portion of structure m the Araneidea ; they are two strong 
pieces situated immediately behind the falces, exceedingly 
varied m form and strength, and articulated to the foie 
side of the sternum between the basal joints of the first 
pair of legs Their real direction is always divergent, i e , 
outwards from each other, but as in most cases the inner 
extremity is produced into an apophysis of greater or less 
size (sometimes following the direction of the maxilla, 
sometimes curved so that its extiemity almost touches that 
of the opposite maxilla), the maxilla itself often seems lost 
m the part winch projects from it. Owing to this, the 
palpus which springs from each maxilla, although really 
always spnngmg/rom its extremity, appears more frequently 
to issue from its outer side ; and, m fact, it can hardly in 
those cases be described (without leading to some con- 
fusion) as issuing m any other way. The form of the 
maxillse, together with the apparent point of palpal issue, 
constitutes one of the most valuable characters for the 
establishment of genera. 

The palpi, issuing from the maxillse as just described, 
are two (in both sexes of many, and in the female sex of 
most species, leg-like) limbs, of five or (counting the basal 
joint — maxilla, — to which each is aiticulated) six joints; 
m the female spider the palpi generally end with a single, 
and sometimes denticulate, curved claw; in some instances, 
however, there is no terminal palpal claw ; but in the male, 
the third ( cubital ) and fourth ( radial ) joints of the palpi 
are (the former often, the latter always) characterised by 
prominences, spiny apophyses, or protuberances, which 
furnish some of the strongest, as well as most tangible, 
specific characters of that sex ; the last (or digital ) joint of 
each palpus (in the male spider) is generally more or less 
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concave, and always includes, either within its concavity 
or articulated to its under side, a (frequently complex) 
congeries of corneous lobes, spines, and spiny processes, m 
si ime instances articulated to each other so as to be capable 
ol being opened out as by hinges These are not developed 
until the spider arnves at maturity Up to that period 
the digital joint has a tumid and somewhat semi-diaphanous 
appearance, and, although commonly smaller, bears the 
same general form that it has after maturity. These pro- 
cesses, or, as they are called, palpal organs , are connected 
with the process of reproduction — the fecundation of the 
female. This subject, however, we shall have occasion to 
refer to again. The palpi are generally furnished more or 
less with hairs, bristles, and spines, like the legs , and like 
them, also, are reproduced after accidental loss 

The labium is also another important portion of structure , 
it is situated at the fore extremity of the sternum, between 
and m front of (or rather beneath) the maxillje, it is of varied 
form and size, and stopping the gap between the maxillae, 
it completes with them the inferior and lateral boundaries 
of the mouth, the falces forming its upper limits The 
labium is always present, except m a new and very remark- 
able Brazilian spider, Aphantochilus Bogey sii (Cambr), m 
which the labium is wanting, and yet not wanted, because 
the maxillse, m this instance, close up to each other, leav- 
ing no gap between them 

Between the labium and falces is another portion of 
structure, the tongue , it is, no doubt, by the aid of this 
that the act of swallowing the juices of insects, when 
expressed by the falces and maxillae, is effected, that, 
in fact, the spider eats without being choked No use 
hitherto has been made of the tongue in spiders for 
purposes of classification, but the form of the labium is 
very useful for the characterisation of genera These parts 
— falces, maxillae, labium, and tongue — thus complete the 
mouth-parts of a spider 

The stei mm has already been mentioned , its form 
vai les from oval to heart-shaped, and sometimes somewhat 
pentagonal; its convexity also varies considerably; its use 
m classification is rather limited, but with its clothing of 
hairs, bnstles, or pubescence, or its sometimes glabrous 
nature, it generally has some specific importance In one 
known genus only, as mentioned above, is the sternum 
wanting 

The abdomen is exceedingly varied in form m different 
families ; it is united to the cephalo-thorax by a short 
narrow pedicle, and generally terminates with oigans for 
spinning , in one species, Lvphstius desultoy (?) (Schiodte), 
the spinners are placed neai the anterior part of the under 
side of the abdomen ; and in another, Mutusca mammosa 
(Oambr.), one pair only are so placed, the rest occupying 
the ordinary position. The number of spinners varies — 
two, four, six, or eight ; they aie placed in pairs, and when 
a fourth pair is present it is, usually as a single one, united 
throughout its length (but with often a lme of division 
visible), and occupying a transverse position in front of 
the rest It is but very lately that spiders have been 
observed with two spinners only; see “ Spiders of Palestine 
and Syria,” 0 P Cambridge, JProc. Zool Soc . 1872, p 
260; Ann. and Mag N IT 1870, pp., 414-417, Ibid 

The spinners consist of fiom one to three joints, and 
vary greatly in size and structure, as well as in number, 
but their use m classification las not hitheito been as | 
great as might have been expected; generally they aie 
separate, but in Tetrablemma (Cambr ) they are enclosed m 
a kind of corneous sheath. Those of the fourth pair when 
present (which, they are in both sexes) are correlated, but 
m general only m the female sex, with the calamistrum, 
or double series of curved bristles before mentioned, on the 
metatarsi of the fourth pair of legs The function of the 


calamistrum has been proved by Mr Blackwall to be the 
carding, oi teasing and curling, of a peculiar kind of silk, 
secreted and emitted from the fourth pair of spmners, 
when thus prepared this silk becomes adhesive, from ita 
minutely divided and elastic fibres, and, disposed about 
the lines of the spiders’ snares, it renders more easy tho 
entanglement and capture of their prey Immediately 
above the spinners is a small nipple-like prominence which 
indicates the anal orifice 

The abdomen is covered with a continuous integument 
neither annulate nor segmentate , in one species, however 
(before mentioned), Liphistius desuitor (Schiodte), the upper 
side has a longitudinal series of transverse corneous plates, 
like those of the Phrymdes , and something of a similar kind, 
but less marked, is observable m Tetrablemma medioculatum 
(Cambr.), a very rare and remarkable little spider found m 
Ceylon The epidermis of the abdomen is of various 
kinds and consistency m different groups, sometimes 
excessively thin and tender, at other times tough and 
coriaceous, and sometimes hard and horny, with a varied 
armature and clothing of hairs, bristles, pubescence, 
tubercles, and spines, sometimes being, however, perfectly 
bare and glabrous; its colours, also, and the patterns 
produced by their distribution, vary exceedingly Under- 
neath the fore extremity of the abdomen are placed the 
external openings to the respiratory organs ; these apertures 
consist of a narrow slit or orifice under the fore edge of 
round or oval scale-like plates, placed on each side of the 
median line, such plates are m some spiders four m 
number, but for the most part only two Other spiracular 
openings also exist m many spiders, both at the anterior 
part of the under side (fig. 28, t, t) and near the spinners 
(Siebold), but these are usually far less perceptible than 
the others before meutioned, and often discoverable with 
great difficulty The ordinary pair of spiracular plates are 
m general very conspicuous, commonly differing m colour 
from the surrounding surface, and sometimes slightly 
pubescent They occupy each side of the median line at the 

extreme fore part of the under side of the abdomen , and 
between them is, m the male spider, a very minute orifice 
which leads to the seminal organs, while m the same 
situation in the female is an aperture usually rather 
conspicuous, always of characteristic form, and often 
furnished with a corneous process of greater or less 
development. This aperture is the vulva, and the process 
(when present) probably has the function of an ovipositor 
The form and structure of this aperture is of great use m 
the determination of species, but until the female spider 
attains matuiity no aperture at all is visible The orifices 
to the breathing organs are fringed with hairs or lashes, 
and open and close by an internal muscular arrangement 
The other pair of spiracular plates, when present, are m 
some cases close behind those just above mentioned, but 
more commonly at some distance further towards the 
hinder extremity of the abdomen 

On the upper side of the abdomen may be seen m many 
spiders several impressed spots or dots, differing m number 
and position in different genera and species, but always 
placed symmetrically These, considered by Trevnanus as 
stigmatic openings, are probably indicated points of fixture 
for muscles beneath the integument, being apparently imper- 
forate. Smaller puncture-like marks are also often visible 
on the under side, and are perhaps similarly caused. The 
hairy clothing of the abdomen (as well as of the cephalo- 
thorax and other parts), variously tinted and coloured, 
gives the specific pattern to the spider from its diversified 
distribution ; and when such clothing is absent, the pattern 
is often equally distinct and varied, arising m such cases 
from a pigment m the coats of the integument itself. 

Internal Organisation. — The Muscular System of 
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spiders is very similar to that of the lest of the Arti- I 
culata The muscles are formed of numerous paiallel 
fibres traversed by very marked stria; j these muscles are 
attached to the different portions of the tegumentaiy 
system, and move the various parts of the body by the 
contraction of their fibres Those which set m motion the 
falces, the maxillae, and the coxae of the legs, are attached 
to the thorax, and radiate to all these parts from a centre, 
marked externally by what has been before spoken of as 
the thoracic indentation , or fovea The other joints of the 
legs move, one after the other, by means of small and 
exceedingly fine muscles, of the two kinds ordinarily 
known as extensors, to raise the joint, and flexors, to lower 
it All these muscles act with great rapidity, and enable the 
legs to move in every direction according to the mode in 
which the various joints are articulated The differences 
hi the relative strength and volume of the muscles are 
very great , those, for instance, by which the fangs of tho 
falces are moved are exceedingly powerful , the abdomen 
being generally soft, its integument does not furnish such 
firm points of attachment as that of the thoracic region, 
and yet the spider can move its abdomen with the greatest 
ease in every direction Beneath the integument, at the 
fore part of the under side, two ligaments aie attached to a 
membranous plate, situated under the branchial opeiculum, 
and at the hinder part, round the ring which encircles the 
spinners and the anus The foie half of these ligaments is 
cartilaginous, while the hmdei half is composed ot con- 
tractile muscular fibres, and by means of those muscles the 
spider moves its abdomen Two other pans of muscles may 
also be particularly mentioned, — one pair inserted under the 
membrane in the junctional pedicle, the other leading round 
the respiratory oigans the office of these is to open or close 
the branchial opercula, and to diaw the sexual organs back- 
wards or forwaids The spinners are moved by special 
muscles similar to those of the legs (Simon, Hist d Araign ) 

The Oigans of Digestion consist of a large sac, 01 stomach placed m 
the cavity of the cephalo-thorax, and fastened to its arch by a stiong 
muscle , this muscle passes round and thiough the stomachal sac , 
into the stomach a tube (oesophagus) leads fiom the mouth, and 
from it ten lateral branches or caeca (five on either side) issue, passing 
down the sides to the origin of the legs, and, curving round, end m a 
reservoir placed below the stomach This reservoir is connected 
with the stomach by the muscle mentioned above, and divided from 
it by a solid plate into which this muscle is inserted ; it, in fact, 
forms a kind of second or lower stomach into which the juices form- 
ing the spider’s food are forced from the uppei one by muscular 
action 

Out of the stomach the alimentary juices go into a tube or intes- 
tine, which is much contracted in size m passing through the junc- 
tional pedicle into the abdomen, but enlaiges a little within the 
latter , this tube curves over for some distance m a line parallel with 
the dorsal integument , it then diops down suddenly, foiming a 
large loop, and so passes into a laige rounded pouch (lectum), in 
which the undigested portions of food collect, and thence pass out 
through the anus, situated, as before observed, at the extremity of 
the abdomen just above the spmners. The abdominal intestine is 
imbedded m a mass of fatty globules, from which bile is secreted , 
the bile passing by means ot biliary ducts (into which urinary organs 
also pour their contents) into the rectum Digestion is effected by 
means of a gastnc juice secreted by appiopnate glands between the 
lateral cseca, and thence poured into the stomach (Simon, l.c , after 
Dug&s) 

Walckenaer, Ins Apt, following Treviranus, gives a slightly 
different account of the digestive apparatus of Tegenana domestica 
(Walck ) Probably a certain amount of variation would he found m 
the details of form and structure of the stomach and intestinal canal, 
and other organs of digestion, in different species ; hut the general 
plan of the digestive arrangement is the same, It is an undecided 
question whether the -oesophagus of spiders can pass any substance 
except the juices of their prey. See 0 P Cambridge m Entomolo- 
gist, May, 1870, pp. 65-67, and Ann and Mag N H , Dec 1872, 
and F Pollock, Id , Oct 1872 

Organs of Circulation — As in some other groups of Arachnids a 
strong muscular tube or vessel (divided into four chambers) 1 * runs 

1 ClaparMe ( Etudes sur la circulation du sang chez les A ramies du 

genre Lycosa), m describing the dorsal vessel of a young Ljcosa, says 


along beneath the doisil integument of the abdomen, following the 
mtegumental cuive , this doisal vessel (or lieait) vanes in form m 
diffeient species, and is enveloped m a fine fibrous tissue, •which forms 
a pericardium 3 The several chambeis of the heart communicate 
with the peiioardium by means of small elongated orifices lauriculo- 
ventncles) placed at the constrictions where the chambers aie 
sepaiated fiom each other , thiough these onfices the vital fluid 
passes into, hut cannot pass out of, the heart This latter operation 
is effected by the contractiou of the lieait, which fences the fluid 
foi wards into a tube or aiteiy issuing fiom the first chamber , this 
tube — aorta — passes thiough the junctional pedicle, and entering 
the thoiax, divides into three pans of aitenes The upper pan follow 
the doisal line and give off blood-vessels to the eyes, the falces, and 
other parts of the mouth , the second pair, intended to give nounsh- 
ment to those parts, pass over the stomach , and the thud are 
imbedded beneath that organ, and emit arteries to the legs, extend- 
ing to the very extiemity of each These three pans of aitenes 
reunite forwards and form a collar round the ceiebial ganglion , 
and from thence a tube 3 — abdominal or posterior aoita — passes back- 
wards under the ganglia through to the abdomen, continuing quite 
to the spinners, this tube furnishes numerous blanches to the 
organs which it passes m its couise From the general circulation 
the vital fluid is brought into two large longitudinal reservons 
within the lower face of the abdomen, by means of sinuses or canals 
formed by the interstices of the muscles , these anastomose and 
poui then contents into the reservoirs just above mentioned, from 
them the fluid 4 penetrates the branchial organs, and being theie 
reoxygenated, is earned hack to the pericaidium by four braneho- 
cardiac vessels , from thence it passes into the dorsal vessel oi heai t 
through the aunculo- ventricles ® above named Muscular contrac- 
tions and dilatations appear to be the means by which the fluid is 
pi opelled through the sinuses that bring it to the branchial organs 
toi oxygenation (Simon, l c , after Enule Blanchard, and Dugfes) 

As has been already obseived m several notes, there is some 
diffeience between the above account of the circulatoiy system an cl 
that given by Clapaifede , piobably the organs oi cnculation vary 
somewhat in diffeient species One point of diffeience, however, 
between the above and Claparfede’s de&cnption is of importance, that 
is, the difference which is mentioned m note (4) below The idea 
that the blood “ penetrates ” the branchial oigans may have been 
led up to by the apparently unfounded, but confidently piosounced 
opinion that these organs were tiue analogues of the lungs of the 
Vertebrata ; whereas, if the blood does not penetrate them, but is 
merely oxygenated in its general passage by and round them, their 
leal tracheary nature (as seems to he the better opinion now) is 
stiongly confirmed , and hence the hitherto widely -received division 
of Arachnids into pulmonary and tracheary, based upon the idea of 
the distinct natuie of the pulmo-branchise from the tiachese, falls to 
the giound , the more especially smee, whatever the difference may 
he between the ordinary trachese and the pulmo-branchiffi, both aie 
found in the same individual, m the order we aie now considering 
— Aianeidea. 

Organs of Respiration — From what has just been said, it seems 
hardly proper to base any definition of the respiiatory oigans of 
spiders on the supposed essential distinction between the pulmo- 
branchiae and tiachese Such difference as there is, and it is indeed 
an important one, seems to he this, that whereas the tracheae aie 
lengthened tubes, winch convey the air m very small volumes to 
diffeient parts of the body, and so oxygenate the vital fluid in its 
passage, the pulmo-branchiae aie modified tracheae, localising, so to 
speak, within a peculiarly furnished sac, a considerable volume of 
air in the immediate course of the Luge sinuses, m y Inch the used- 
up vital fluid is re-collected pievious to its return to the dorsal 
vessel This arrangement, no doubt, maiks a higher state of organisa- 
tion than is possessed by those Articulata furnished with merely 
simple tracheae , it is a progiess fiom a diffused to a localised system, 
hut still it seems essentially distinct fiom the lungs of veitebrates, 
m which the Mood is cai rial to the air and permeates evei y portion 
of the air -vessels, and not the an to the blood, as is really the case 
m regard to both the pulmo-branchiae and tiachese of spiders It is 
not a matter, perhaps, of prime importance, but if the above views 
be correct, it would seem better to relinquish the name of pulmo- 
branchiae, since there is not only no leal analogy to the lungs of a 

that at that age no such chambers exist, and questions whether or not 
the chambered form such as Newport and Blanchaid havedesenbedm 
the scorpion, does or does not exist m the adult Ljcosa Vide supra, 
p 285, on the heart of the scorpion 

* The existence of this is also questioned by Claparede, who speaks 
of the heart as placed “ not m a distinct organ — pericardium — but m a 
certain indefinite space — lacune perieardique,” (l c ) 

* Claparede could not find this m Lycosa, (l c ) 

4 Claparede (l c.) says, on the contrary, that the blood “ never pene- 
trates between the leaves (feuillats) oi the respiratory organs,” but is 
reoxygenated m its close passage by them 

* Claparede says that all the fluid which comes fiom the respiratory 
organs passes into the heart through the foremost pair of these openings. 
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mammal, but just as little to the gills of a fish We would propose, 
therefore, to distinguish these modified and localised tracheal sacs 
by the name of sac-ti achecc, the ordinary ones being designated 
Uibe-trachece . 

In some spiders, Theraphosides (mein ding the giant spiders ot 
the family better known as Mygalnles), the respiratory oigans aie 
solely sac-trachone, these are m this case four m number, and placed 
m two pairs on the lower side of the abdomen Then external 
orifices are protected by spiracular plates (as before noticed) , m 
other spiders theie is, close m front of each of the fore pair of sac- 
tracheae, an orifice leading to tube-tracheae In some few spiders a 
kind of supernumerary spiracular slit or opening is visible near to 
the ordinary one, but not always similarly placed A pair of 
others are also visible close behind the sexual aperture m Cambndgea 
fasmata (L. Koch) (fig 27, i, t) These openings probably lead to 
other tube tracheae we have also noticed slit-like openings similar 
to those above mentioned m some undescribed species of Diassules, 
and some also exist m the well-known European spider, Argyroneda 
aquatica 1 Tracheal openings also exist, according to Siebold, near 
the spinners The sac-tracheae of spiders ai e of the same construction 
as the organs described as pulmo-branchue m the family Scorpionides 
The following short descuption is abstracted from E Simon, l c , 
following Emile Blanchard — “ The respiratory apparatus is con- 
tained in sacs beneath the stigmata , these sacs aie globular and 
flattened, formed by a silvery white membiane Each of them con- 
tains a body not fastened to the walls of the sac, but lodged as in a 
chamber , this body is composed of sixty or seventy plates (lamellae) 
lying one upon another like the leaves of a book Each one of these 
apparent plates is in fact itself a flattened sac, with an opening on 
its lower aide communicating with the outer air admitted through 
the spiracular orifices The walls of these numerous saccifoim 
lamellae consist of two membranes of different composition, the 
inner one haid, the other soft, and between them is a very fine 
strong network analogous to the spiral thread of the tracheae of 
insects ” 

The inspiration and expiration of air in these sac-tracheae are 
effected m a very simple manner To the outer wall of the sac a 
broad and stiong ligament is attached , this ligament ascends across 
the abdomen, and is fixed to the walls of the heart Each move- 
ment of this organ, diastole or systole, strains or slackens the 
ligament, which m its tuin laises or loweis the tiacheal sac, and 
by these means the air is either drawn into or expressed from it (E 
Simon, l c , after E Blanchard) 

Accoiding to Tieviranus, l c {vide Jones, Anim Kingdom ,p 416), 
who, however, makes them fouT pairs on each side, theie aie, 
m the Araneidea, four pairs of spnacles (foui on each side of the 
ceplmlo- thorax) situated immediately above the mseitions of the 
legs He also notes four stigmata (m two pairs) on the upper 
side of the abdomen, and a pair on the under side ; the former un- 
doubtedly exist, in some species at least, but the latter appear to he 
imperforate, and are probably only points of muscular attachment 
It does not appear that the trochee* leading from the thoracic 
spiracles have ever been tiaced, they are, perhaps, exceedingly 
delicate m their walls, and probably of no great length, and hence 
after death, when the air has left them, they would be exceedingly 
difficult to detect Theie remains much, doubtless, to be yet dis- 
covered m regal d to these and other minute details of the internal 
organisation of spiders 

The Nervous System.— In the oi Her Acaridea, as it has been above 
observed, the nervous matter is concentrated into one large mass or 
ganglion, whence it branches out to the rest of the body In the 
Fycnogonideci the nervous system consists of a longitudinal senes 
of large ganglia, of which the four abdominal ones are sessile In 
the Scorpionides , also, it consists of a longitudinal series of eight 
ganglia distnbuted throughout the whole body, and united by a 
triple nervous chord; and now m the Araneidea s (as m the Solpu- 
gidea, Thelyphomdea ( Phrynides ), and indeed m the Phalangidea 
also), we seem to have a compound of these two modifications Thus, 
mtne Araneidea the nervous matter is, m general, concentrated into 
two masses, one placed within the fore part of the cephalo-thorax, 
just above the oesophagus , this (the cephalic or so-called cerebral) 
ganglion sends out fine nervous threads to the eyes, falces, and 
labium ; the other mass (thoracic ganglion) is situated just behind 
the former, and occupies a large portion of the thoracic cavity, it 
is of a flattened disc shape, and is united to the cephalic ganglion 
by short but broad connectors, forming a narrow collar round the 
oesophagus. This thoracic ganglion is formed by an approximation 
and soldering together of the different ganglia which exist sepa- 
rately in the scorpions. A proof of this is furnished by the fact. 


1 In a recent paper, “Ueber die Kespirationsorgane der Araneen,” 
by Philipp Beitkau,” Arch f Nat , xxxvui, pp 208-233, pi 7, 
recorded, Zool Record , ix p 206, which the present wnter has not 
had an opportunity of studying, the author appears to have come to the 
same general conclusions on the respiratory system of spiders as those 
above mentioned, and also to have discovered, in some spiders, other 

orifices leading to tube-tracheae in front of the spinners. 


that m the young of some of the Araneidea, furrows of greater or 
less depth show the junctional points of the different ganglia 

From the thoracic ganglion lateial neives issue to the legs and 
palpi, besides which a fascia of nerves runs backwards through the 
pedicle into the abdomen, and these subdividing, branch out to all 
its different organs (Simon, l c) A modification of the above exists 
in the Theraphosides, where there is a special enlargement, or 
ganglion, just within the fore part of the abdomen, before the nervous 
fascia subdivides and branches out into that part of the body, pro- 
bably this modification would be met with also m many other spiders 
(Cuvier’s An Kingdom, pi 2, Arachnides , and Treviranus, l c , pi 
5, fig 45) 

The Organs of Reproduction m the female consist of two long 
ovana placed longitudinally within the ventral surface of the abdo- 
men , these unite and foim a short broad oviduct, having an 
external opening of various foim beneath the upper end of the 
abdomen between the spnacular onfices, as before noted under the 
head of external structure 

In the male the organs foi the secretion of the seminal fluid 
consist of two long nairow convoluted tubes, occupying the same 
relative situation as the ovana in the female, and also opening out- 
wardly through a common hut exceedingly minute orifice m a similar 
position No intromiltent organ has been discovered m any instance , 
and it is not long since that the probable way m winch the impreg- 
nation of the female takes place (at least m some cases) has been at 
all certainly noted It has been before remaiked that the peculiai 
corneous lobes andspmy processes connected with the digital joint of 
the palpi— -palpal organs 2 — m the male, are used m the course of 
copulation , but araneologists were not (and probably are not now) 
agreed as to their leal office m generation. A distinguished authoi, 
Mi John Blackwall, went so far as to prove, as he believed, by a series 
of carefully conducted expenments, that the seminal oigans of the 
male spidei, above described, are m some cases wholly unnecessary for 
the impregnation of the female— at least so far as any external use or 
application is concerned — and that the palpal organs aie the efficient 
agents in the impregnation of the female spider {Repot t of Bril A ssoc 
1844, pp 68, 69) This, howevei, seemed to be contiaiy to all reason 
and analogy, and led to the hypothesis that there was some communi- 
cation by a duct or ducts between the spermatic vessels m the abdo- 
men and the palpal organs (Hermann, 1868, Verhandlung d Zool, 
Bot. Gesellscli . m men, xvm pp 923, et seq.) This idea, however, 
appeared to be negatived by the failure of Dugfes and other eminent 
anatomists to diacovei any duct m the palpus, wliere, if present, it 
would be comparatively easy to find Another hypothesis- 
grounded on the fact that the palpal organs have m some cases been 
observed to be applied repeatedly to the mouth between their 
numerous applications to the vulva — was, that there might be some 
duct through which the spermatic fluid could pass into the alimen- 
tary canal, and so he conveyed to the oesophagus, and thus be taken 
from the mouth by means of the above-mentioned application to it 
of the palpi The dischaige of the spermatic fluid m birds into the 
lower intestine appealed to support the possibility of tins hypothesis 
being true (0. P. Cambndge, Tiaas N Z Instit,, vol vi 1873, p 
190) Another opinion, long since, and even now, held by some 
arachnologists, is that the male spider collects the seminal fluid 
with its palpal organs into the concavity of the digital joint from 
the minute orifice above noted , but no instance has ever been 
noticed m which a spider has been detected m such an employment 
of its palpi An instance has been recorded m which theie were 
during copulation (*) repeated embraces, and at each embrace a perfect 
apparent coition was effected between the sexual apeitures of the 
male and female spider, the palpi not being used at all (0 P Cam- 
bndge, l c , p 191) Other arachnologists, again, have recently 
observed that the male spider befoie the act of copulation “ emits 
from the sexual aperture a drop of sperma on a kmd of small web 
made for the puipose, which drop he then takes up m the genital 
bulb of the palpi" (A Menge, Ueber die Lebensw d Arachn p 36, 
and A Ausserer, JBeob ueber die Lebensw der Spinnen, p 194) 
This would appear to settle the question ; but while, at the same 
time, it is remaikable that an observer so accurate m observation 
and so painstaking, as Mr Blackwall should never have observed 
male spiders taking the spermatic fluid from the abdominal aperture, 
as stated by Menge some thirty years ago, it is also remarkable 
that Mr Blackwall should unconsciously afford the strongest 
evidence in favour of the facts mentioned by Menge and Ausserer 

Dug&s, m suggesting, long since, that the male spider took the 
seminal fluid from the aperture m the abdomen with its palpi, asked 
whether the palpal organs may not alternately act as an absorbing 
siphon and an ejaculatory organ Mr Blackwall {Jour Linn Soc , vii ) 
mentions this question of Duges, and then states a fact which at once 
answers the first part of it mthe affirmative, and tends to confirm 


2 These organs are not developed until the last moulting of the spider’s 
skin, and their development (unmistakable when complete), is an 
unerring sign of the spider’s sex and maturity. Until this period the 
digital joint is more or less rounded and tumid nut it can even then 
seldom be mistaken for that of a female spider. 
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Menge’s and Ausserer’s statement “ A male Agelena labyrmtliwa 
confined m a phial, spun a small web, and among the lines of winch 
it was composed I perceived that a drop of white milk-like fluid 
was suspended , how it had been deposited there I cannot explain, 
but I observed that the spider, by the alternate application of its 
palpal organs, speedily imbibed the whole of it ” 

That the spermatic fluid is conveyed to the female parts of genera 
tion by the male palpi is thus pretty certain , and it seems not 
improbable that there are more modes than one by which the palpi 
are supplied with the fluid. See also critical observations on tins 
subject by Dr. T Thorell, 1873, Synonyms of Ew op Spid. pp 691- 
595 

Before concluding onr remarks on the internal structure 
of the Araneidea, two of their special properties must he 
shortly noticed — the secretion of the poison injected into 
the wounds made by the fangs of the falces, and the 
secretion of the matter emitted as silken threads through 
the spinning organs 

The poison is secreted m two small elongated sacs 
(one for each of the falces), situated within the cephalo- 
thorax on either side of the alimentary canal, the 
sacs are connected with a membranous channel in 
each of the falces, the channel running completely through 
the fang, from an orifice near the end of winch the poison 
is pressed out by the spider in the act of wounding its 
prey On the venomous nature of the poison some 
lemarks have already been made. As to its venom m 
British spiders, see fC Black wall’s Experiments,” Trans 
Linn Soc , xxi pp 31-37. The result of these interesting 
experiments is contrary to the generally received idea as to 
the great virulence of spider poison 

The external spinning organs have been mentioned above, 
they are usually called spinners, and are various m size, both 
actual and relative, m form and m structure, as well as m 
number. From the extremity of each of these organs the 
silk matter issues through numerous movable papilla, or 
spinnerets, which are similar to hollow bristles with enlarged 
bases ; the papillae vary both m form and number m dif- 
ferent species, and fiom each spinneret or papilla issues an 
exceedingly fine thread , this, uniting with threads from 
all the other papillae, forms the ordinary silk line, which 
though to ordinary observation simple, is composed of num- 
berless threads from some one, or all, of the spinners The 
matter from which the silk is formed is secreted in organs 
(silk-glands) situated within the ventral surface of the hinder 
part of the abdomen These glands vary in number, size, 
and form in different species ; they differ also in size and 
shape in the same species, for the secretion of different 
qualities of silk-matter, and each gland has a distinct 
duct terminating at the extremity of the spinners. The 
emission of silk matter appears certainly to he a voluntary 
act on the part of the spider , but- it is a disputed question 
among arachnologists, whether spiders have the power 
forcibly to expel it, or whether it is merely drawn from the 
spinnerets by some external force or other Mr Blackwall 
{Trans Linn Soc , xv p 455 , Researches in Zoology , pp 
242-248, and History of Spiders of Great Britain and 
Ireland , p 12) is of the latter opinion , while Mr R H 
Meade (of Bradford, Yorkshire), m Report of British Assoc , 
1858, pp 157-164, pi. 16, thinks that (from microscopic 
anatomical investigations which he has himself made) there 
is good evidence of spiders having the power to expel it, 
for he finds a Certain muscular arrangement which would 
apparently suffice to give this power, and observers have 
actually seen the lines propelled Mr Meade, however, 
need not be assumed to assert an indefinite power to expel 
threads of silk to any indefinite distance. The truth, 
probably is, that spiders have, and do exercise, a general 
power not Only of emitting silk matter from the secreting 
glands merely to and from the external orifices of the silk- 
tubes, but also of propelling it when necessary to some short 
distances; and that external causes (such as the movement 


of the spidei while the end of its line is fixed, or when a 
current of an takes an emitted line and carries it m a 
direction contraiy to that of the spidei) also seive to draw 
the threads out In all these ways, no doubt, are produced 
the gossamer lines which often covei the surface of the 
giound and herbage m autumn In the formation of their 
snares spiders use the hinder or fourth pair of legs for 
drawing the threads tight, and apparently for ascei taming 
their power of tension The third, or inferior tarsal claw, 
being usually strongly bent, no doubt enables spiders to 
perform these operations veiy readily Some large groups 
of spidei s do not spin any snares, and m them we usually 
find this third claw absent, while m one gioup, Epeirides, 
whose snares aie marvels of beauty and ingenuity, the 
third claw is very highly developed 

The snares of spiders have been made the basis of some 
of the primary divisions of the order Characters, however, 
taken meiely from habits and modes of life, can hardly be 
considered those on which systematic classification should 
be based, not to mention that those characters fail when we 
come to extensive groups spinning no snares at all Short of 
such a use of the snares of spiders, this part of the subject 
is of extreme interest and importance. The Latreilhan 
divisions of snares is fauly and generally accurate; by this 
method they are divided into — Oi bitelance, where the plan is 
that of a circle or a portion of one, with lines radiating from 
a centre, Retitelai ice, where a thin sheet of web is suspended 
among the branches of shrubs or in angles of buildings, and 
held up and down by lines xn all directions above and below; 
Tubztelarice, where the snare is a silken tube, inserted m 
crevices, and fissures, and casual holes, and with an open 
mouth more or less guarded or armed with insidious lines ; 
and Territelance, m which a tube is spun m a hole formed 
by the spider itself, and closed sometimes by a close fitting 
cork-hke, or sometimes by a scale-like or wafer lid, some- 
times left open, and at other times closed by the falling 
over of a portion of the tube which protrudes from the sur- 
face of the ground (see Ti apdoor Spiders, by J. T. Moggridge, 
Lovell Reeve, London, 187 3-4). With respect to the econo- 
mic or mercantile value of spider silk, the idea seems to 
have been entertained, from a remote period, that it might 
not only be turned to practical use m the manufacture of 
silk fabrics, but also be made to pay as a mercantile specu- 
lation. The possibility of making it into articles of wear 
is undoubted, as instances of it are on record. Upwards 
of 150 years ago Le Bon of France (Languedoc) obtained, 
from spiders, silk which was afterwards woven into gloves 
and stockings; hut Reaumur, appointed by the French 
Academy to investigate the matter, repoited unfavour- 
ably, doubting the possibility of reaung the spiders together 
owing to their voracious and cannibal propensities. In 
1777 and 1778 a Spaniard, Raimondo Maria de Termeyer, 
published, m Italian periodicals, two memoirs on the 
subject, and afterwards, 1810, at Milan, another called 
Ricerche e Spenmenti sulla Seta de Ragne f in which he 
takes an opposite view to that of Reaumur. The latter 
work is of great rarity {vide B G« Wilder in Harper’s 
Hew Monthly Mag., xxxiv. p. 455). Termeyer constructed 
a small kind of stocks, m which the spider was fixed 
by the body, while with a little winding-machine he 
drew out and wound up the silk threads from the 
spider’s spinnerets; but evidently nothing came of this 
further than an additional proof of *. the possibility - -of 
procuring and making use of spider silk, as well as of its 
strength and lustre, this last, however, .as well as other 
qualities of the silk, would probably be found, as with that 
of various silk worms, to vary according to the species. 
Other experiments, with a similar’general result, have been 
made since ( Zoologist , 1857, p, 5835), the latest being 
those made by Dr B. G Wilder, professor of anatomy in the 
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Cornell Umveisity at Ithaca, United States (l c., supra), 
with JTephila plumipes (Koch), a large epeirid abundant 
m South Carobna His experiments appear to have been 
unconsciously, though surprisingly, similar, and with a 
similar result, to those of Termeyer , but the question as 
to the mercantile importance of spiders’ silk appears to 
have hitherto elicited only an unfavourable answer. Dr 
Wilder, however, is still sanguine upon the point {vide B. G 
Wilder, L c , and also m Pioc . Boston N. II Soc , October 
1865, with other references tlieie noted, as well as m The 
Galaxy, July 1869, pp. 101, 112) In. Zoologist, 1858, 
p 5922, a correspondent, speaking of the strength of the 
Bilk threads of Nepkila clampes, says that small birds are 
sometimes entangled in its webs, and that the ladies of 
Bermuda use the threads for sewing purposes See also 
Phi Trans 1668. 

Before leaving this part of the subject, we must notice 
the office of the calamistrum, mentioned before in speak- 
ing of the armature of the legs of spiders. This instru- 
ment is found m the females of various genera and families , 
it consists usually of a closely set double row of cuived 
spine-like bnstles on the upper sides of the metatarsi of 
the fourth pair of legs, foiming a kind of comb, whence 
Mr Blackwall, by whom it was first discoveied and its use 
perceived, gave it the name it bears Its office is to card, 
or curl, or tease a particular kind of silk emitted from the 
supernumerary spinners, mentioned above as always, in. the 
female, correlated with this instrument ; the silk so cuiled 
and carded is, owing to the fineness of its fibies, exceed- 
mgly prehensile, and being disposed about the lines of the 
spider's snare, serves to entangle the insects which come in 
contact with it (vide Blackwall, Linn Trans , voh xvi p 
471, pL 31, 1831). Amaurohius swidis (B1 ) and A. ferox 
(Koch) are common house spiders whose webs are thus 
furnished with carded silk from the supernumerary spin- 
ners Doubts have been entertained quite lately by an 
eminent axaneologist as to whether the supernumerary 
spinners are indeed true spinning organs (T. Thorell, 
Synonyms of European Spiders, p. 595, 1873). It is 
therefore interesting to find in Science Gossip (Hard- 
wicke, London, Sept 1874), a short article by H. J Under- 
hill, m which the anatomy of these spmneis is descubed 
and figured from original microscopic investigations, proving 
the recorded observations of Mr Blackwall, and others also, 
as to their being tiue spinners, to be correct. 

The white flake-hke fiocculi often seen floating in the air 
on a calm autumnal afternoon are composed of spider silk 
emitted by numerous immature spiders, of many species 
and genera, passing through the air on their lines, which 
being so much lighter than the atmosphere, serve to bear 
them away with every breath of wind. The floccub ap- 
pear to be agglomerations of fine lines, adhesive from their 
fineness and fibrous nature. In this respect they differ 
from the ordinary gossamer lines, which are merely the 
threads left by small and immature spiders (chiefly of one 
or two families) as they pass from blade to blade and plant 
to plant. It seems probable that nearly all spiders leave a 
line or lines, which proceed from one or more of their 
spinners, whenever and wherever they move about, and 
the setting m of fine weather being the signal for a spon- 
taneous lestlessness, we can hence better understand the 
almost sudden appearance of myriads of lines stretching 
over the surface of the earth, and often extending high up 
into the air. Humerous papers have been written on 
gossamer, chiefly by German and French writers, with the 
latter of whom the subject has been sometimes treated on 
the basis of the marvellous and superstitious These lines 
are called by them fils de la Vierge. 

Our space does not permit of any great detail respecting 
the various kinds of snares, nor regarding the way m which 


difterent spiders con&tnut them Accounts may be found, 
by Mr Blackwall, m Zool Joum 1830, pp 181-189 , as 
well as lu the liepoit of the Butish Association for the 
Advancement of Science for 1844, pp 77-79, Researches 
m Zoology, 1st ed 1834, pp 253-284, Linn Tians 1831, 
pp 471-479 , and A llisto? y of the Spiders of Great B? itain 
and Ireland, 1861-64, all by the same author, and the 
exceedingly interesting details on this subject m Kirby 
and Spence’s Entomology , pp 227-267 (7th ed.), are 
within eveiy one’s reach The following notes, however, 
gathered fiom the works of Mr Blackwall and others, 
as well as fiom the writer’s own observations, may be of 
interest • — 

The geometric spideis ( Orhitelance ) are almost the only 
ones whose method of forming a snare have been at all 
minutely recorded When the situation for the snare has 
been chosen, the area intended to be filled up by it is en- 
closed by various cucumferential boundary lines, fixed to 
adjacent objects, the exact shape of the area being in- 
fluenced by the situation and surrounding cucumstances 
A diagonal thread is then spun across it, and from about 
the central point of this thread another is carried to the 
marginal line ; returning to the central point along the 
line just spun from it, the spider carries another line to the 
margin, and fixes it at a short distance from the first. In 
this way the whole area is gradually filled up, the spider 
always leturning to the centre along the last line spun, 
and starting again thence fixes a fresh one to the boundary 
line of the snaie The form of the snare is now that of a 
wheel, the next operation is to cross the radii of the 
wheel with ladder-like lines , this the spider does, begin- 
ning from the centre and working towards the circumfer- 
ence, with a single spiral hne, which is fixed, or glued, 
with a minute portion of viscid matter, to each of the radii 
as it crosses by an application of the spinners ; at some 
distance from the centre this spiral line is discontinued 
and another is begun , this is formed of quite a different 
kind of silk matter, being viscid, and retaining its viscidity 
m the form of “ minute dew-like globules closely studding 
the hne.” It appears that when the viscid lines, intended 
for the capture of its prey, are completed, the spider cuts 
away the first, or unadhesive line, which is of no service m 
the entanglement of insects, its office appeanng to be chiefly 
to strengthen the snare while the viscid hne is being spun, 
and to enable the spider to traverse the parts with greater 
ease Modifications of the above method are, no doubt, 
adopted by some species, but, substantially, it is believed 
that most orbicular snares are thus constructed 

The mode of formation of the cnares of the Betitelanae 
does not appear to have been observed, probably owing to 
their being made almost wholly during the night. The 
snare of one of these spiders, Linyphia margmata (BL), is 
an exceedingly perfect one of its kind, and abundant in 
most localities, it consists of a thin horizontal sheet of 
web, suspended among the branches of low evergreen trees 
and shrubs, by a maze of intersecting lines above, and held 
down firmly, on the under side, by some short, tightly- 
strained perpendicular lines, fixed below to others, which 
traverse each other m all directions, beneath the horizontal 
sheet of web, head downwards, the spider remains patiently 
watching for such insects as may become entangled m the 
upper maze of lines The mode m which the horizontal 
web is suspended and braced down, would, without doubt, 
if it could be observed, prove to be a point of great in- 
terest 

Among the Tubitelance we have the observations of 
Mr Blackwall, directed chiefly to the formation by Amau- 
j obms atrox of the peculiar fibrous and adhesive flocculus, 
drawn from the fourth pair of spinners by the u calamis- 
trum,” and disposed about the irregularly intersecting lines 
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of the snare which is spun in the angles of walls, in 
crevices, between portions of detached rock, and other 
similar situations The adhesive flocculus serves to en- 
tangle insects, and makes them an easy prey to the spider 
who lies m wait not far off, having formed a funnel-shaped 
tube of slight texture from its place of concealment to its 
snare 

With regard to the formation of the snares of the 
Temtelance, Mr Gosse has an interesting passage in A 
Naturalist's Sojourn m Jamaica; it is, however, too long 
for quotation here Mr Moggndge also (l c infra ) has 
some details respecting the formation and repair of their 
nests by trapdoor spiders m confinement The chief point 
of interest, however, in regaid to trapdoor snares, is whether 
the hinged lid is formed m one continuous piece with the 
tube, and then cut out, leaving a portion unsevered to 
form the hinge, or whethei the lid is made separately, 
except m that part intended for the hinge. Neither Mr 
Gosse nor Sir Moggndge enter into this question, though 
Mr Moggndge indeed speaks (l c, p 118) of his belief that, 
when all is completed, the spider cuts away certain threads 
by which the door is suppoited on either side of the lunge 
The piesent writer was once told by a gentleman who had 
formerly resided m the West Indies, that trapdoor spiders 
there invariably make the tube and lid of one continuous, 
solid, homogeneous piece, and then cut out the lid with 
the falces This account, especially as coming from a 
non-naturalist, seemed improbable — a spider’s falces being 
m no way, apparently, fitted for such an operation, if, 
however, the fact be that the lid, instead of being of one 
solid piece witn the tube, is merely connected with it by a 
few supporting threads (m accordance with Mr Moggridge’s 
belief), these could easily be tom away by the spider’s 
falces, and the lid would be left free, except at the point 
where the hinge is formed. 

Classification. — It is impossible within our remaining space to 
go into detail upon this wide poition of the subject, it must suffice 
to say that the order Araneidea may at present he divided into about 
thirty - two families These are — Theraphosules, Colophouides, 
Filistatides, CEcohndes, Tetrablemmides, Dysdendes, Drassides, 
Palpimamdes, Dictymdes, Agelenides, Hersilides, Scytodides, 
PhoLcides, Thendudes, Phoioncidides, Epeirides, Gasteracanthules, 
Ulobondes, Miagrammopides, Poltides, Thlaosomides, Arcydes, 
Stephanopides, Eripides, Thomisides, Podophthalinides, Lycosides, 
Sphasides, Dmopides, Saltieides, Myrmecides, Aphantochilides 
In these families are comprised about two hundred and sixty 1 genera 
based upon special details of structure , principally the position of 
the eyes, the form of the maxilLc and labium, the number and 
structure of the spinners, and some other details The species aie 
very numerous , probably not a tithe of the existing ones are yet 
described In one family alone, Saltundes, nearly a thousand are 
known 

As m all other creatures differences of colour and markings, as 
well as mtegumental clothing and armature, serve to distinguish 
the species— the latter, too, are at times of generic value , hut with 
regard to spideis particularly, m order to determine their species, it 
is very essential to obtain comparative dimensions from different 
portions of structuie ; thus the position of the eyes on the fore part 
of the caput furnishes us with the facial space (or the space between 
the margin of the caput just above the falces and the posterior 
eyes nearest to the medial line), and the clypeus, or the space 
between the same (fore) margin of the caput and the antenor 
eyes nearest to the medial line. The comparative extent of these 
parts is of gieat importance as specific characters, and they are 
easily observed , that part of the facial space occupied by the eyes 
is concisely described as “the ocular area ” The relative and com- 
parative lengths, again, of the legs, and of their different joints, are 
strong specific characters, the first also generic Male spiders when 
adult may, with few exceptions, be certainly distinguished m regard 
to their species, by the form and structure of the palpi and palpal 

1 No general work exists m which the families and genera of spiders 
are brought down to the present time, or m any degree near to it The 
works of Walckenaer, Ins Apt , and Koch, Die Arachntden, are out 

of date altogether in this respect, though still of great value and im- 
portance in themselves The work of Dr Thorell, On the Genera of 
European Spiders, XJpsala, 1870, is exceedingly valuable, but it only 
touches incidentally upon the exotw* groups 


organs, the development of the latter Dang an infallible entenon of 
maturity Female spiders, again, may, mnumeious cases, be as cer- 
tainly distinguished by the form and structure of the genital aperture, 
situated m the medial line beneath the fore extremity of the abdo 
men , this aperture is never externally “ perfoiate ” until the last 
moult of the spider, and its full development is therefore an unerring 
criterion of the maturity of the female sex With respect to the 
senses of spiders — smell and hearing — nothing appears to have been 
certainly ascertained , but the late Mr Rich aid Beck has an interest- 
ing paper upon the subject m Entomologist, Loud 1866, vol in p. 
246 He suggests that the fine and delicate hairs of some spiders’ 
legs may convey sounds to them With regard to the sense of taste 
we may well conclude that spiders have this sense m considerable 
perfection, m the possession of a well-developed membranous tongue. 

General Remarks — Spiders are to be found more or less 
abundantly m every part of the world and in almost every 
conceivable position, even subtenanean caves, such as those 
of Adelsberg and the Island of Lesma, are tenanted by 
species peculiarly adapted by the absence of eyes to their 
dark and gloomy abodes. Less repulsive and forbidding m 
appearance than most others of the Arachmda, the Araneidea 
are often extremely interesting m their habits. Being almost 
exclusively feeders on the insect tribes, they are consequently 
endowed with proportionate craftiness and skill, this is 
shown remarkably m the construction of their snares and 
dwellings The “trapdoor spider” has always been one of 
note m popular works on spiders’ habits, and certainly the 
details of several different types of the trapdoor tubular 
nest, with the habits of the several species to which they 
belong, lately published by Mr Traherne Moggndge, 2 are 
of the greatest interest and importance The typical trap- 
door nest is a cylindrical hole in the earth excavated by 
the spider itself, lined with silk and closed by a lid, which 
fits like a valve or cork into the opening at the suiface 
and opening by a strong elastic silken hinge, the spring of 
which closes it again with some slight force. Many spiders, 
however, live a vagabond life, and capture their prey 
without the aid of a snare, by springing on it unawares, 
or, in some cases, running it fairly down in open view; yet 
craft and skill are equally apparent, whatever be their 
mode of life and subsistence. 

To say that spiders are less repulsive and forbidding m 
appearance than other Arachnids, is to do them but scanty 
justice, for numbers of species of various genera — notably 
among the Saltieides, or jumping spiders — are unsurpassed 
by insects of any order, in respect both to brilliancy of 
colouring and the designs formed by its distribution. Some 
of the curious and delicate little species of the genera 
Argyrodes and Ariamnes are perfect marvels of metallic 
brilliancy and beauty. These little spiders are found living 
as quasi parasites, in the outskirts of the webs of the larger 
exotic epemds, and appear to live on the smaller insects 
caught m them, probably also spinning irregular snares of 
their own among the lines of the larger snare. In external 
appeal ance the young of spiders do not differ greatly from 
the adults, except m being generally more distinct m colour 
and markings; in some species the characteristic mark- 
ings can seldom be well traced except in immature examples. 
The cocoons or nests m which some spiders deposit their 
eggs are very beautiful, as well as varied and characteristic 
in form ; that of Ero variegata (BL), a little spider not 
uncommon in England, would arrest the attention of even 
an indifferent person, it is of an elegant pear shape, formed 
of a strong yellow-brown silk network, and attached by a 
long elastic stem, of the same material, to stalks of dead 
grass, sticks, or other substances, m shady places. An- 
other, made by a larger spider, Agroeca brunnea (B1 ), is of 
a truncated pear shape, formed of a continuous white silk 
fabric, and attached to blades and stalks of living grass 
and rushes, by a short pedicle; it must, however, be seen 

5 Harvesting Ants and Trapdoor Spiders, Lovell Reeve, 1872, -with 
supplementary vol 1874, illustrated with numerous plates 
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Boon after it is made, for the maker, as if prescient of the 
attraction of such a beautiful little object, hastens to daub 
it over thickly with a coat of mud or clay, which completely 
conceals its structure and beauty. 

Spiders vary greatly m their relative fertility, probably 
many species are rare owing to a limited fecundity. The 
$gg sac of Agroeca brnnnea (B1 ) contains about foity or 
•fifty eggs, that of Xysticus claveatus (Walck ) about twenty, 
that of Eio vanegata (Bl.) not so many, while that of 
Oonops pulcher (Tempi ) contains usually no more than 
two Some spiders, however, perhaps most, construct more 
than one cocoon 

From their mode of life spiders attain (as we should 
naturally suppose) their largest size, and are found in 
their greatest profusion, in the tropical regions , while m 
more temperate climates, where the members of the insect 
tribes are smaller and their species fewer, we find spiders 
in general of comparatively smaller dimensions and less 
numerous in species One of the largest known spiders, 
Burypelma Klugn (Koch) Fam Tkeraphosides— found 
in Brazil, measures upwards of two and a half inches m 
length, with legs nine inches and upwards m span , while 
the smallest known spider, Walclenaera diceros (Cambr ), 
found m England, is but ^tk of an inch m length Tropi- 
cal countries, however, although some of their spiders are 
giants, have numbers of small size. Numerous species 
have been procured from Ceylon measuring no more than 
from -f^th to ^th of an inch m length 

Spiders, besides being skilful and crafty, are very cleanly ; 
one of our common Saltici, Epiblema histnomca (Koch), may 
often he seen brushing and cleaning its forehead and eyes 
■with its hairy palpi, as a cat uses its paws for a similar pur- 
pose. Piobably most spiders, like the Crustacea, have the 
faculty of reproducing a lost limb Instances of this are 
numerous (see Mr Blackwairs experiments, Report of British 
Association before cited), but a reproduced limb is seldom or 
never equal to the original one m size; this accounts for the 
frequency of examples captured with one or more legs, or a 
palpus, of dwarfed and stunted dimensions. Many spiders 
show great attachment to their eggs and young The 
female Lycosa will seize her egg sac again and again if it 
be taken from her, only relinquishing it at last when appar- 
ently convinced of the hopelessness of retaining it A 
pretty little spider, not rare among weeds and garden plants, 
Tkendion carohrwm (Walck ), carries its egg cocoon within 
its legs, and searches for it anxiously if compelled to 
drop it Many also of the genus Glubiona , as well as 
others, brood over their eggs and tend upon their young 
until they disperse to find their own means of subsistence 
The food of very young spiders is probably wholly derived 
from the moisture of the atmosphere Spiders are great 
drinkers, and suffer severely from drought Mr Blackwall 
relates that an emaciated, half-dead example of Micaria 
miens (Bl ) grew immediately plump and strong after a 
draught of water 

In speaking of the better qualities of spiders, their 
attachment to their young, and the frequent fondness for 
each other evidenced by the apparently happy life of the 
male and female of some species in the same web, we 
must not overlook the other side of the picture It has 
been well authenticated that m some species of Epemdes 
the female will seize and devour the male even immediately 
after the exercise of his natural office, which indeed he has 
to undertake with great circumspection and care to be 
able to accomplish at all From this propensity of the 
female, we may account for the gradual lessening in size of 
some male spiders in comparison with that of the females, 
by a kind of sexual selection, since it is obvious that the 
smaller the male the better his chance of escape (see 
0. P. Cambridge m Zoologist , 1868, p. 216, and m Pro- 
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ceedmgs Zool Soc Land, 1871, p 621, and also Vinson’s 
Spiders of Bourbon and Mauritius), and thus selection 
would operate until the males became so small as only 
just to be able to fulfil the office of impregnating the 
female. The male, nearly always the smallest, is m the case 
of some epemds and Tkomisids not j^th or even -j^th of 
the length of the female, and sometimes not more than 
y^i^pth part of her weight, and less then P aifc 

her volume (A. ¥ M Van Hasselt, Arch Neerland, tom. 
vm ) As a rule, however, the difference m size between 
the male and female spider is not neaily so great Spiders 
are unable to fly, and the mode adopted by many species, 
and myriads of individuals, to make up for this by sailing 
away on their silken lines, has been mentioned , but lately 
a beautiful species of Salticides, Attus volans (Cambr ), 
Ann and Mag N. H, September 1874, found at Sydney, 
N S W , has been described and figured, with large flaps or 
lateral extensions of the abdominal integument, by means 
of which the spider can sustain itself m leaping from plant 
to plant , it has power to elevate and depress these flaps 
at will 

The voracity of spiders is well known, and the propensity 
above noticed of the female to devour the male is but one 
instance of general voracity, but though thus voracious, 
spiders can endure extreme fasting with impunity A small 
spider enclosed m a glazed case, lived and appeared healthy 
foi eighteen mouths without food ; if it had any nourish- 
ment at all during this time, it could only have been the 
very slight moisture that might exude from the Bkm of a 
lately stuffed bird m the case, Zoologist , 1853, p 3766. 
Other instances are also on record of fasts, almost or quite 
as long, and borne equally well 

Enemies of Spiders — Preying upon all the insect tabes, 
and occasionally upon lizards (F Pollock, Ann. Pf H,, 
October 1872) and earth-worms (E Simon m Ann Soc 
Ent France, 1873, 5 s6r tom m p 114— and Zoologist , 
1856, p. 5021), spiders are also themselves preyed upon 
by both lizards and insects. More than one species of 
parasitic hymenoptera tend to keep spiders within due 
bounds , but little has yet been done towaids working out 
these parasites Three species are figured m Blackwall’s 
J Spid Great Britain and Ireland, pi xu , two of them prey 
upon Agroeca brunnea (Bl); while the third, Pompilus 
| sepicola (F Smith), pierces large spiders, paralysing, but 
not killing them ; they are then dragged to its nest, m a 
| hole in the earth , eggs are laid m the spider, which retains 
sufficient vitality to furnish fresh food to the parasitic 
larvae until the time for their change to the pupa state 
anives Full grown females of Lycosa campestms (Bl ) 
have been found by the writer m the grasp of this powerful 
ichneumon From the outskirts of a single web of Fpeira 
opuntice (Duf ), on the shores of the Sea of Galilee, the 
writer collected, in April 1865, many truncated pear-shaped 
egg cocoons belonging to the beautiful little Argyrodes 
epeirce (Sim ) , and from each of these cocoons a single 
hymenopterous parasite shortly issued The egg cocoons 
of various epeinds m England are likewise often preyed 
upon by numerous minute parasites of the same order. 
Several species of Tkendion — T simile (Koch) especially 
— aTe subject to a larval parasite, often as large as the 
spider itself, adhering to the outside of the abdomen. 
Various attempts to rear the perfect insect from this para- 
site have hitherto failed. A wide field of great interest 
is open to- any one who should take up the investigation 
of the various insect parasites of spiders, with their mode 
of attack and subsequent victory. 

Other foes, common to all the Articulata, spiders also 
have m abundance — birds, small mammals, and reptiles 
Doubtless we are indebted to such enemies for the 
development, through natural selection, of many spiders 
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protected by liorny integuments, and often armed with 
spines to an extent that would make them a painful meal 
to any bird or other creature that should set itself to dine 
upon them Phoroncidia Thwaitesii (Cam.br ), found m 
Ceylon, and Pycnacaniha Meadii (B1 ), found m Africa, 
and indeed all the Gasteracanthides, are notable examples 
of this protective armatme Protective “ mimicry ” is also 
seen m spiders, some so exactly resembling ants, that 
placed side by side with species of ants found m the same 
localities, even a practised eye would not detect the spider 
at first sight Of this n at live are the Myrmecides (fig 
31) and some of the Saltici, and, notably, Aphantochilus 
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Roger m (Cambr), found in Erazil Other spiders, again 
(Genus Eurysoma , Koch, and Oyrtarach/u Thor), closely 
resemble some species of phytophagous coleoptera , one of 
the latter genus found m Ceylon, but yet undescribed, 
resembles a small mollusc Of the former some are very 
like a minute crab (fig 32) And lastly, to sum up the 
enemies of spiders, they prey on 
each other, and are preyed upon 
also by other Arachnids ; but on 
the whole they have, as by their 
office they should have, the best 
of it, for they are against all the 
Articulata, but only comparatively 
a few of the Articulata are against 
them. 

Spiders are not creatures trhieh ^JSSKtST £3E£ 
belong solely to the present geo- th0Ta *. b > abdomen, 
logic era of the earth, for fossil spiders, with other Arach- 
nids, as well as spiders in amber, have been found ; the 
oldest m the coal formation. See on this subject a late 
idsumd by Dr T. Thorell, On European Spiders , pp 220- 
233, with other works there quoted 

Preservation of Spiders — Beautiful as are the col- 
ours and markings of numbers of spiders, especially of 
those found in the tropics, and elegant and curious as are 
many of their forms and structures, it has yet been found 
a matter of difficulty to make them good-looking, sightly, 
cabinet objects. By ordinary care and skilful manipula- 
tion, however, most of them can be preserved and dis- 
played very satisfactorily So much of the comparative 
neglect of Arachnids in general is owing to this difficulty, 
that it may perhaps be worth the space of a few lines to 
remark, that many whose abdominal integument is strong, 
or pretty thickly clothed with hairs and pubescence, may 
be pinned, set out, and dried like insects Others may 
have the abdomen opened from below, and after *he 



contents are carefully extracted, be stuffed with fine cotton 
wool Others again have been most successfully treated 
by inflating the abdomen (after the contents have been 
pressed out) with a blow-pipe, and then subjecting them to 
a process of rapid desiccation, which m general preserves 
the colours and markings very well indeed But the best 
and most useful way for all pui poses is to immerse 
and keep them m tubes filled with spirit of wine To 
make spiders m spirit sightly objects, they should, when 
drugged with chloroform, or some other stupifymg agent, 
be secured, but not transfixed, by pms to a piece of cork, 
sunk in a vessel of spirit, m a natural position, until ren- 
dered rigid by the action of the spirit, which will be in 
a fortnight or so; the pms are then removed, and the 
spiders are placed m glass test tubes, large enough to re- 
ceive them without too much compression of the legs A 
bit of white caid is slipped m under the specimen to keep 
it m position, the tubes are filled with spirit, stopped firmly 
with a pledget of cotton wool, and inverted round the 
mnei side of a wide mouthed glass-stoppered bottle , this 
bottle is filled also with spirit, and the spider is then seen 
m its natuial position, and with all its colours and mark- 
ings peifectly visible It is also capable of examination 
with an ordinary pocket lens, even without removal of the 
tube fiom the large bottle. Large spiders with a largely 
developed abdomen should be kept m pill-boxes for a fort- 
night or so before being placed in spmt, during this time 
the crudities of then food contents are discharged, and 
pieservation without injury or obliteiation of colours and 
mai kings is thus rendered far more certain j the beauty of 
many of oui laige and handsome epeirids can only be cer- 
tainly retained, even m spmt, when treated after the above 
method See further on this subject, as well as on the 
mode of search and capture of spiders (0. P. Cambridge, 
Trans New Zeal Instit , vol. vi. pp 194-200). 

It is not necessary to give here a list of works on 
Arachnids, many having been already quoted m speaking 
of the different orders The following, however, on Ara- 
neidea may be mentioned ; — 

N. "Westring, “ Aranece suecicce, ’ Gothenburg, 1861 ; E Ohlert, 
Die Araneiden oder Echten Spvnnen der Promnz Preussen, Leipzig, 
1867; A Menge, “Preussiche Spmnen," in Schr. Oes, Dmz 
(jV. 1866-1873, Danzig (still in course of publication); H. 
Lucas, m Exploration, de TAlgirie, Paris, 1849 , H Nicolet, m 
Gay’s Hist Pis Pol de Chili, vols in iv , Paris, 1847 , lugfcna 
Simon, Les Aiachnides de France (vol l only is yet published). 
Pans, 1874 , L Koch, Du Araclmiden Australiens, Nuremberg, 
1871-74 (still m continuation) Nothing has been said m the 
foregoing pages respecting the “Embryology” of spiders, for 
information m regard to this important and interesting but re- 
condite part of Araneology, it must suffice to refer the reader 
to Hernia, De Generatione Araneamm m Ovo, Marburg, 1824, 
and Edouard Claparfede, Jtecherches sur V evolution des Araignies , 
Utrecht, 1862 

These, with other works quoted on the different points 
that have arisen in the course of the foregoing article, will 
be found sufficient to guide the student and collector. The 
general works on Arachmda, or on any of its separate 
orders, are exceedingly few, and none, except that of M. 
Simon, Mist des Araignies, Paris, 1864, are of recent date, 
beyond the merest abstracts. The literature on the sub- 
ject is scattered up and down, in isolated papers, in 
numberless Transactions and Proceedings of various socie- 
ties, and in scores of periodical volumes and journals for 
the record of natural and scientific investigation It has 
been attempted to give in the- foregoing pages as fair a 
general view of the whole subject as the limited space, 
and great difficulty of getting access to important papers 
treating upon it, would, permit. The object of such articles 
as tbe present is rather to excite an appetite^ for the 
obtaining more detailed information, than to satisfy fully 
the appetite already excited. (o. p. c.) 
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ARAD, Old, a city of Hungary, m the county of Arad, 
situated on. the Mai os, 145 miles S E of Pestli It is a 
well-built town, with a fortress of considerable strength, 
erected m 1763, which occupies an advantageous position 
between two blanches of the river It is the seat of a 
Greek bishop, and has a Greek theological seminary. Its 
chief manufacture is that of tobacco , and, besides carrying on 
a large trade m corn, it possesses one of the most celebrated 
cattle fairs m Hungary. In 1849 the fortress of Aiadwas 
captured by the Hungarian rebels, who made it their bead- 
quarters during the latter part of the insurrection. It was 
from it that Kossuth issued his famous proclamation, and 
it was here that he banded over the supreme mihtary and 
civil power to Gorgey The fortiess was recaptured shortly 
after the surrender of Gorgey to the Russians at Yilagos 
The population of Old Arad is 32,725, many of whom are 
Jews, w hil e many belong to the Greek Church Hew 
Arad, situated on the left bank of the Mai os, opposite to 
Old Arad, is a place of some trade, with a population of 
about 4000, including many Germans 

ARAFAT, or Oephat, a mountain near Mecca, a 
visit to which constitutes a necessary part of the great 
Mahometan pilgrimage. (See Mecca ) It consists of a 
granite rock about 200 feet high, which is ascended by 
staircases partly cut m the rock, and partly composed of 
solid masonry On this hill Adam is said to have met 
his wife Eve after being separated from her for 120 years, 
and it is thence called Arafat, i e , Gratitude. On the 
summit is a chapel, which the Mahometans believe to 
have been built by Adam The interior was destroyed m 
1807. 

ARAGO, Francois Jean Dominique, one of the most 
popular physicists belonging to the first half of the present 
century, was bora on the 26th February 1786, at Estagel, 
a small village near Perpignan, in the department of the 
Eastern Pyrenees. His father was a licentiate m law, and, 
being appointed treasurer of the mint for the department, 
removed with his family to Perpignan about the beginning 
of the century. Arago has left an autobiogiaphical sketch, 
drawn with great vivacity, though touched occasionally 
with somewhat high colouring , and to this we are indebted 
for the incidents of the earlier portion of his life. From 
boyhood he had decided mihtary tastes, inspired by constant 
contact with troops at his native village, which was a 
halting station for soldiers on their way to Perpignan, or 
to the army of the Pyrenees. Franpois was sent as an out- 
door pupil to the municipal college of Perpignan, and began 
to study mathematics with an eye to the entrance examina- 
tion to the Polytechnic school. Here he was soon beyond 
the depth of his master’s knowledge, but, with that 
undaunted spirit which carried him through many hard- 
ships and difficulties in after life, he sent to Paris for the 
works of Legendre, Lacroix, and Gamier, and studied 
them assiduously in private Within two years and a half 
he had mastered all the subjects prescribed for examination, 
and a great deal more , he had read Euler’s Introduction 
d V Analyse Infimtesimale , Lagrange’s Theone des JFonctions 
Analyhques and Mecamque Analytique, and Laplace’s 
Mecanique Celeste He does not indeed pretend to have 
understood at the time all he read m these works, but he 
had been early encouraged by D’Alembert’s maxim, “ Go 
on, and the light will come to you,” and he had earned it 
into practice. On going up for examination at Toulouse 
he completely astounded his examiner, M Monge, by his 
knowledge of Lagrange, and received the highest com- 
mendation from him Towards the close of 1803 he 
entered the Polytechnic school, with the artillery service 
as the aim of his ambition. We have m the autobiography 
many amusing instances of the inefficiency of some of the 
Polytechnic professors at that tune, of the peculiarly French 
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familiarity existing between professois and pupils, as n ell 
as of the political passions absurdly allowed to distract the 
school. In 1804, through the advice and recommendation 
of Poisson, with whom he had become very mtimate, Arago 
received the appointment of secretary to the Observatory 
of Paris, a valuable post for a young man of science, as it 
brought Mm m contact with the most emmentphilosophers of 
the day He now became acquainted with Laplace, and he 
had as fellow-workei m the laboratory the celebrated Biot 
Through the influence of Laplace with the Government, 
Arago and Biot were commissioned to complete the meri- 
dional measuiements which had been begun by Delambie, 
and interrupted since the death of M6cham m 1 8^4 The 

object of this smvey was to determine, with as great nicety 
as possible, the ten-millionth part of a quadrant of the 
meridian through Pans, which had been agieed upon by 
the National Convention as the standard unit of length, 
and named the meti e. To measui e an actual quadi ant from 
the north pole was, of course, an impossibility , but the 
plan adopted was to measure the aic of the meridian from 
Dunkirk to Barcelona, and from their known difference of 
latitude to deduce the length of the quadrant. For this 
purpose they left Pans m 1806, to commence operations 
among the mountains of Spam — operations attended with 
the greatest personal privation, fatigue, and danger Biot 
returned to Pans after they had determined the latitude of 
Formentera, the southernmost point to which they were to 
carry the survey, leaving Arago to make the geodetical 
connection of Majorca with Ivica and with Formentera 
The adventures and difficulties of the latter were now 
only beginning The political ferment caused by the 
entrance of the Fiench into Spam extended to these islands, 
and the ignorant populace began to suspect that Arago’s 
movements and 3ns blazing fires on the top of Mount 
Galatzo were telegraphic signals to the invading army 
They became ultimately so mfuiiated that he was obliged 
to cause himself to be mcaicerated mthe fortress of Belver 
in June 1808 On the 28th July he managed to escape 
from the island in a fishing boat, and after an adventurous 
voyage he reached Algiers on the 3d August Under the 
disguise of a strolling mei chant he procured a passage m 
a vessel hound for Marseilles A J ourney , however, of eleven 
months was before him ere he was destined to leach that 
port, for the vessel fell into the hands of a Spanish corsair 
on the 16th August, just as it was nearing Marseilles 
With the rest of the crew, Arago was taken to Rosas, and 
impii&oned first in a windmill, and aftei wards m the 
fortress of that seaport, until the town fell into the hands 
of the French, when the prisoners were transfened to 
Palamos Aftei fully three months’ imprisonment they were 
released on the demand of the Dey of Algiers, and again 
set sail for Marseilles on the 28th Nov , but when within 
sight of their port they were duven back by a southerly 
wind to Bougia on the coast of Africa, Transport to 
Algiers by sea from this place would have occasioned a 
weary stay of three mouths ; and with his usual courage, 
Arago set out for it by land under conduct of a Mahometan 
priest, reaching it on Christmas day, after encountering 
many perils from lions, and having uncomfortable squabbles 
with natives on the way A six months’ stay in Algiers 
gave him opportunity to note the manners and habits of 
the people, of which he gives some amusing and graphic 
accounts Once again, 21st June 1809, he set sail for his 
native land , and, as by some strange peiversity of fortune, 
he had to undergo a monotonous and inhospitable quaran- 
tine m the Lazaretto at Marseilles before his difficulties were 
over The hist letter he received, while m the Lazaretto, 
was from Humboldt at Pans, sympathising with him, and 
congratulating him on the termination of his laborious and 
perilous enterprise, and this was the origin of a connection 
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which, in Arago’s words, “ lasted over forty years without 
a single cloud ever having troubled it ” 

Through all the vicissitudes of this long campaign Arago 
had succeeded m preserving the records of his survey, 
and his first act on his return home was to deposit them 
m the Bureau de Longitude at Paris As a reward for 
his adventurous conduct m the cause of science, he was 
shortly afterwards (17th Sept. 1809) voted a member of 
the Academy of Sciences, m room of the deceased Lalande, 
at the remarkably early age of twenty-three, being, to the 
vexation of Laplace, elected by a large majority of votes 
over his friend Poisson Before the close of the same year 
(1809) Arago was chosen by the council of the Polytechnic 
school to succeed M Monge in the chair of analytical geo 
metry, and about the same time he was named by the 
emperor one of the astronomers of the Royal Observatory, 
which was accordingly his residence till his death He 
was also made one of the examiners in connection with the 
Eiole d' Application for engineers and artillery at Metz 
In all these situations he rapidly attained very great popu- 
larity, gaming the esteem of his pupils by the charming 
clearness of his style m lecturing and the personal interest 
he showed in their progress 

In 1816, along with Gay-Lussac, Arago commenced a 
monthly journal of science, the Annales de CMmie et de 
Physique, which soon acquired that high scientific reputa- 
tion which it has always maintained In the same year 
the two philosophers visited England, and made the per- 
sonal acquaintance of some of the most eminent men 
of that country, meeting among others Dr Thomas Young, 
a memoir of whom was afterwards written by Arago 
In 1818 or 1819, Arago proceeded along with Biot to 
execute, on the coasts of France, England, and Scotland, 
the geodetic operations which the Board of Longitude had 
directed They also measured the length of the seconds 5 
pendulum at Leith, and m Unst, one of the Shetland isles , 
the results of the observations being published m 1821, 
along with those made m Spam He was elected a member 
of the Board of Longitude immediately afterwards, and 
proved a valuable addition to the society, contributing to 
each of its Annuals , for about twenty-two years, most 
important scientific notices on astronomy and meteorology, 
and. occasionally on civil engineering, as well as interesting 
memoirs of members of the Academy 

After his appointment to the Observatory, Arago had 
commenced, at the request of the Board of Longitude, a 
series of popular lectures on astronomy, which were con- 
tinued from 1812 to 1845. His success as a lecturer was 
almost unparalleled, and can only be compared to that of 
Faraday All ranks flocked to hear him, fascinated by his 
graceful eloquence and his crystalline clearness of explana- 
tion He used to remark, what many lecturers often 
forget, that “ clearness is politeness in public speakers” 
His manner in lecturing is said to have been to fix his eye 
on some one of his audience, whose intellect had apparently 
the minimum of development, and to keep it fixed till the 
face should brighten up with intelligence. 

When Buonaparte’s hopes of empire m Europe had begun 
to wane, and he was turning to America as a land of 
refuge, where he might still have scope for his ambition, 
he suggested to M. Monge that, with a scientific guide, he 
should explore the new continent from Canada to Cape 
Horn, study the great physical wonders of that territory, 
and leave behind him works and discoveries worthy of 
himself. Monge named Arago as the proper associate and 
assistant m the enterprise, and had even negotiated with 
Napoleon for a handsome allowance to be granted to 
Arago, and for a fund to be devoted to the purchase of a 
complete set of astronomical and physical instruments. 
But Arago would not for a moment entertain the proposal 
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He pointed the emperor to the march of the English and 
Prussian armies on his capital as a matter demanding more 
pressing consideration, and declined to leave the Old World 
to study science m the New, “when France might perhaps 
lose its mdependence and disappear from the map of 
Europe. 55 Subsequent events prevented a renewal of 
Napoleon’s scientific negotiations and projects. 

After the Restoration Arago took no very prominent 
part in the politics of the day, though he at all times 
maintained with boldness and ardour liberal opinions of 
the extreme republican type By the revolution of 1830, 
however, he was summoned from the studies of the obser- 
vatory and the laboratory to the field of political strife in 
the Chamber of Deputies, and m the Municipal Council of 
Paris Elected a member of the Chamber of Deputies for 
the Lower Seine, he employed his splendid gifts of elo- 
quence and scientific knowledge in all questions connected 
with public education, the rewards of inventors, and the 
encouragement of the mechanical and practical sciences. 
Many of the most creditable national enterprises, dating 
from this period, are due to the advocacy of Arago — such 
as the reward to Daguerre for his wonderful invention of 
photography, the grant for the publication of the works of 
Fermat and Laplace, the acquisition of the museum of 
Cluny (one of the sights of Paris), the development of 
railroads and electric telegraphs, the improvement of the 
navigation of the Seme, and the bonng of the Artesian 
wells at Grenelle 

The year 1830 was a remarkable epoch in his life on 
account of several other offices to which he was appointed 
He now received the chief direction of the Observatory, and 
from his position in the Chamber of Deputies he obtained 
grants of money for the rebuilding of part of the Observa- 
tory and for the addition of magnificent instruments, which 
raised it to he a model, m place of a public disgrace, as it 
had been before. In the same year, too, his zeal in the 
cause of science was rewarded with the highest honour any 
philosopher might aspire to — the perpetual secretaryship 
of the Academy of Sciences, in room of the distinguished 
Fourier On the 7th June (1830) he was elected by 39 
out of 44 votes. This appointment inspired new life into 
the Academy. Arago threw his whole soul into its service, 
and by his pleasing faculty of securing friendship and life- 
long attachments, he gained at once for himself and for 
the Academy a world-wide reputation. As perpetual secre- 
tary it fell to him to pronounce historical eloges on the 
decease of resident or foreign members of the Academy, 
and for this duty his rapidity and facility of thought, his 
happy piquancy of style, and his extensive knowledge 
peculiaily adapted him. Some of his Uoges are mastei- 
pieces of elegant biography. When M Flourens pronounced 
Arago’s own funeral eulogy, he said, " In the eulogies of the 
eloquent secretary are found all the qualities of his spirit, 
d’une verve hillante, de la vigueur, de I’elan , un certain 
charme de bonhomie .” — ( Comptes Bendus de VAcademie, t. 
xxxvn. p 513.) 

In 1834 Arago visited England for the second time, to 
attend the third meeting of the British Association, held 
that year in Edinburgh. From this time till the stirring 
events of 1848, Arago led a life of comparative quiet, — 
not the quiet of inactivity, however, for his incessant 
labours withm the Academy and the Observatory produced 
a multitude of contributions to all departments of physical 
science, which make him one of the most voluminous 
of authors m this subject. But the change came. Louis 
Philippe, having failed to satisfy the extreme republican 
party, and to grant them those social advantages that they 
imagined a republic alone could yield, was swept from his 
throne, and Arago left his laboratory to join m forming 
an extempore government. His popularity was so great 
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that he was entrusted with the dischaige of two most 
important functions, that had never before been united m 
one person, viz , the Ministry of W ar and of Manne. 
Energetically and faithfully the philosopher of foity yeais’ 
standing apphed himself to his new duties , and howevei 
ignominious may have been the ultimate failure of the 
Pi o visional Government, there can be little question that 
Arago struggled honestly in the cause of social liberty and 
unpiovemeat. While Minister of Marine he effected some 
salutary reforms, such as the improvement of rations 
m the navy and the abolition of flogging, he abolished 
political oaths of all kinds, and, against an airay of monied 
interests, he succeeded in procuring the abolition of negio 
slavery in the colonies 

During the msunection of June, Arago’s couiage was 
conspicuously displayed in his entreaties to the mob 
to stop their murderous outrages For the first time m 
his life Arago failed, and he himself narrowly escaped with 
his life. With his mental and physical eneigies shattered 
by fatigue and disappointment, he terminated heie his 
active political career, though he continued to the last to 
take an interest m the affairs of his country, and to watch 
for the dawn of a brighter future. Failing eye and 
ti enabling hand could now be of little use m the service of 
science , but warned by the disease (diabetes) that had 
attacked him, he determined to occupy his few remaining 
years m preparing for the press some MSS. of original 
researches which his political duties had prevented his 
communicating to the Institute 

In the beginning of May 1852 proclamation was made 
that the oath of allegiance to the Government of Louis 
Napoleon would be required from all its functionaries, 
including the Board of Longitude Arago peremptorily 
refused, choosing to sacrifice his office and home of nearly 
half a century rather than violate the dictates of his con- 
science, which he would be doing if he complied, seeing that, 
as a member of the Provisional Government of 1848, he con- 
tributed to the abolition of all political oaths In a letter to 
the Minister of Public Instruction, he intimated his resigna- 
tion of his post as astronomer at the Bureau de Longitude, at 
the same tune stating the services he had rendered to his 
country in the cause of science, and the grief which this 
sepai ation fiom. the scene of his labouis of so many yeais 
would impose To the ciedifc of the Piince President, he 
respected the sentiments so boldly declared by the half- 
blind old philosopher, and made “ an exception m favour 
of a savant whose works had thrown lustre on France, 
and whose existence his Government would regret to 
embitter.” 

The tenure of office thus granted did not prove of long 
duration. Arago was now on his death-bed, under a 
complication of diseases, induced, no doubt, by the hard- 
ships and labours of his earlier years. In the summer of 
1853 he was advised by his physicians to try the effect of 
his native air, and he accordingly set out for the Eastern 
Pyrenees, accompanied by his affectionate niece, Madame 
Langier. But the change was unavailing, and he returned 
to Paris to die. After a lingering illness, in which he 
suffered first from diabetes, then from Bright’s disease, 
and lastly from dropsy, he breathed his last on the 2d Oct. 
1853 , at the age of 67. The day before his death he had 
been visited by Lord Brougham, his old and intimate 
friend, and the interview had excited him much. M. 
Biot also had an interview with him only three hours 
before his death. Arago said to his veteran colleague and 
collaborateur, “I intend to resign my situation of per- 
petual secretary to the Academy, since I can no longer 
discharge its duties” Biot’s reply must have smoothed 
the pillow of the dying savant, “ If you do, we will all 
come to you in a body to bring it back to you, and 
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reproach you for your ingratitude.” A public funeral 
was, with good taste, decreed to Arago by the emperor, 
notwithstanding his refused allegiance to the Imperial 
Government, and it took place on the 5th Oct with Ml the 
pomp and parade of an Imperial act. A beautiful and 
eloquent eulogy was pronounced over his tomb by the 
distinguished M. Flourens, who succeeded him as per- 
petual secretary of the Academy, while M. Barral per- 
formed the duty entrusted to him by the young philo- 
sophers of the public schools of the metropolis of giving 
utterance to their last adieu. 

Thus closed perhaps the most singular career m the 
annals of science. Of Arago’s moral character it is 
difficult to foim a true estimate, extolled as it is on the 
one side by his countrymen, and too severely criticised 
as it often is on the other side by British writers. 
Allowance must be made foi the Spanish blood that 
flowed m his veins The ardour of his temperament, his 
quick and far darting intellect, the powerful love oi 
country which his youthful vicissitudes had only inten- 
sified, all combined to produce a consciousness of power, 
which, m the Academy of Sciences or m the management 
of the Observatoiy, might stamp his beaung as dictatorial, 
and which, in questions of national prionty of invention, 
might rendei his judgment partial. With the imperious- 
ness, pcihaps, of a poweiful intellect, Arago was free from 
that selfishness that has so often been exhibited by men 
who have enjoyed such high offices of trust during times of 
national disorder He cared for money only as it supplied 
the wants of his expenmental reseaiches and the means 
of educating his family, he lived a simple and a frugal life , 
his income never exceeded £ 500 a year , and, refusing 
to accept any rewaid for his four months’ services as 
Minister of Marine, he sacrificed fortune for the sake of 
his country and of science, 

From the personal history of Arago we turn to his 
literary and scientific labouis and discoveries It has 
been already shown that, as editor of the Annuaire or 
Almanac of the Board of Longitude, be commenced, in 
1822, a senes of legular contributions of scientific articles 
to that Annual, remaikable for their lucidity of style, 
united with mathematical accuiacy of detail; that, as 
perpetual secietaiy of the Academy of Sciences, his 
eloges alone would have secuied him lasting reputation, 
and that, as director of the Observatory, he rapidly 
lestored its efficiency and completely remodelled it. He 
has, indeed, been often accused of doing little or 
nothing for the piactical advancement of astronomy, 
and of shrinking from the steady and regular drudgery 
of observation as too tame to be congenial to his versatile 
mind. To reproach a man who has done much, because 
he has not done more, or because he has not followed 
m the beaten track, is, to say the least, far from 
generous criticism. His applications of physics to astro- 
nomical research — such as to his photometric measurements 
of lunar and stellar brightness, of the polar snows of Mars, 
and of the belts of Jupiter and Saturn, to the structure of 
the sun as revealed by his spots, to the effect of atmos- 
pheric refraction on astronomical observations, to irradia- 
tion and variable stars — are surely in themselves not 
despicable contributions to the science. But apart alto- 
gether from his labours in the Observatory, he has rendered 
vastly greater service to astronomy by his popular exposi- 
tions of it than hundreds of the most assiduous observers 
put together. Few have had, in such a degree as he, the 
gift of reducing the abstract conceptions of pure science to 
the level of the popular apprehension without descending 
to the puerile and frivolous. 

In 1820, when the subject of steam boilers was attracting 
attention, Arago was employed by Government to execute, 
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along 'with Dulong, a series of experiments on the elastic 
force of steam at different temperatures This difficult and 
most hazardous task, where they were exposed to the 
bursting of a boiler at any moment, they accomplished 
with the greatest ability and coolness. Of these experi- 
ments, as well as of others, — on the density of air, on the 
velocity of sound, on the pressure of gases being propor- 
tional to their density, &c , — there will be found elaborate 
memoirs m the Comptes JRendus of the Academy, and m 
the Annales de Ghvmie et de Physique 

It is, however, on his contributions to Magnetism and 
Optics that Arago’s fame as an expeiimenter and discoverer 
rests By employing the method of oscillating needles, 
he established the universal influence of magnetism on all 
substances, though it was left to Faraday to make the 
grander generalisations of diamagnetism Arago found 
that a magnetic needle, made to oscillate over non-ferru- 
gmous surfaces, such as water, glass, copper, &c , falls 
more rapidly in the extent of its oscillations according as 
it is moie or less approached to the surface Over ice, for 
example, an oscillation of 53° on each side of the magnetic 
meridian, fell to 43° after 60 oscillations at a distance of 
52ijr milhmeties fiom the ice , while, at a distance of 7 
mm , it fell by the same amount after 26 oscillations. Over 
glass there was a fall from 90° to 41° m 221 oscillations, 
at a distance of 4 01 mm, and in 122 oscillations at a 
distance of 91 mm For this discovery Arago was 
awarded the Copley medal by the Boyal Society of London 
in 1825 , and he has the honour of being the first foreigner 
to whom this distinction was accorded This discoveiy 
was followed by another. It occurred to him to try, con- 
versely, the effect of oscillating or rotating a plate of non- 
ferrugmous metal near a magnetic needle at rest He 
caused a plate of pure copper to revolve by clock-work, 
which was also of copper, under a magnetic needle within 
a glass-receiver, and with a sheet of paper between the 
needle and the revolving plate to prevent air currents 
Giadually the needle was drawn from the magnetic 
meridian, till finally, on a very rapid rotation of the plate, 
it fairly swung round and continued in constant rotation 
An account of these experiments he read before the 
Academy of Sciences, on the 7th March 1825, and they 
were exliibited m London m the following April by Gay- 
Lussac, exciting universal interest among the philosophers 
of this and other countries This phenomenon of rotatory 
magnetism, as it is termed, is mdissolubly linked with the 
name of Arago, but it was reserved for the genius of 
Faraday to offer the true explanation of it, after it had 
long occupied the attention of Herschel, Babbage, Barlow, 
Nobili, and other distinguished men, as well as of its dis- 
coverer. 

Arago is also fairly entitled to be regarded as having 
proved the long suspected connection between the auroia 
borealis and the variations of the magnetic elements. He 
established, too, the fact of an hourly variation of these, 
traceable, no doubt, to the influence of the sun ar an enor- 
mous magnet at a distance. It is worth mentioning that 
Arago was the first to employ the galvanic current for the 
permanent magnetisation of steel, though in the field of 
electro-magnetism his discoveries and researches as a whole 
are not to be compared with those of the profounder 
Ampfere. 

It is, however, his investigations in Optics that form 
the most marked feature and the crowning glory of Arago’s 
scientific career. We owe to him not only important 
optical discoveries of his own, but the credit of stimu- 
lating the genius of Fresnel, with whose history, as 
well as with that of Malus and of Young, this part of his 
life is closely interwoven. Shortly after the beginning of 
the present century the labours of the three philosophers 
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j last named were shaping the modern doetime of the undu- 
Jatory theory of light Malus had made m 1808 his 
discoveiy of the polaiisation of light by reflection, identi 
fying it with the effects of double refiactioa, Young had 
devised his beautiful theory of mterfeiences, and Fresuei 
had been simultaneously conducting elegant experiments 
in the very same field as the English philosopher. It was 
the communication to the French Academy of Sciences of 
a paper on this subject by Fresnel that led to his intimacy 
with Arago Fiesnel’s arguments m favour of the undu- 
latory doctrme found little favour with Laplace, Poisson, 
and Biot, the champions of the emission theory ; but they 
weie ardently espoused by Humboldt and by Arago, who 
had been appointed by the Academy to report on the 
paper. This was the foundation of an intimate friendship 
between Arago and Fresnel, and of a determination to 
carry on together further leseaiches m this subject. These 
investigations were rewaidecl by a remarkable discoveiy, 
in 1811, the very yeai that Malus terminated his career so 
auspiciously begun. After Huyghens’s time, when Iceland 
spai and rock ciystal were alone supposed to have the pro- 
perty of double refraction, mineralogists had suspected the 
same property to exist m a number of other crystals, 
though it was often almost impossible to determine its 
existence But Arago discovered that a plate of any 
doubly refracting crystal, such as selenite or mica, when 
interposed between fcwo similar polarising prisms or piles 
of glass plates, displays splendid tmts, vaiymg in colour 
with the thickness of the plate and with its inclination to 
the transmitted beam, and varying m intensity as the plate 
of mica or selenite is turned round in its own plane. By 
this simple means double refraction may be detected in 
the smallest plate of a crystal. The explanation of this 
remarkable phenomenon was a difficult problem, and for 
some time perplexed both English and Continental investi- 
gators. Dr Young, m 1814, ascribed the cause generally 
to interference, but Arago saw that this explanation was 
incomplete. The clue to it was, however, found m the 
law, established by the joint labours of Arago and Fresnel, 
that two polarised rays cannot interfere unless polarised in 
the same or parallel planes . This involved the idea of 
transverse vibrations of the ether across the direction of 
propagation, an idea which at first seemed a stumbling- 
block to the theory of undulations, and which Fresnel 
and Arago did not venture for some time to embrace. 
Once expressed, however, this theory of transverse vibra- 
tions reduced the whole phenomena of polarisation to a 
simple mechanical effect, a resolution of rectilinear motion 
into two rectangular components , and so far from upsetting 
the wave theoiy, it has by its very simplicity and com- 
prehensiveness but helped to establish it on a sure founda- 
tion. 

Arago applied his discovery to the construction of a 
polariscope, for estimating the feeblest amount of polarisa- 
tion, and he used this instrument for some very interest- 
ing experiments on the polarisation of the light of the sky 
(which is sunlight polarised by reflection from the atmos- 
phere), and on that of different incandescent and reflecting 
surfaces. He also found that the moon and the tails of 
comets send light to the eye which is slightly polarised, 
thus betraying its borrowed origin. But that of the sun, 
being absolutely neutral, is only comparable (according to 
Arago) to the light arising from incandescent vapours, thus 
distinguishing the sun from a solid or liquid globe. 

We cannot do more than allude to Arago’s other optical 
papers and experiments. He was, probably, the only 
Frenchman of his time who was well acquainted with 
Young's discoveries. The explanation by the doctrine of 
interference of the colours of Newton’s rings received an 
important confirmation from an experiment of Arago’s, 
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winch, proved them to arise from the mixture of the pencils 
of light reflected at the two neighbouring surfaces He 
pressed a lens of glass against a plate of metal, m which 
case the central spot is white or black when light polarised 
perpendicularly to the plane of incidence is reflected at an 
angle greater or less than the polausmg angle for glass, 
and the rings vanish altogether at the polarising angle — 
results which Airy subsequently proved conformable to 
the undulatory theory. 

To Arago is also due the discovery of the power of i otatory 
polarisation exhibited by quartz He found that a beam 
of polarised light transmitted along the axis of a crystal of 
quartz becomes depolarised, and produces colours varying 
with the thickness of the crystal. H the polarised light be 
homogeneous, and the analysing plate be placed athwart this 
polarised beam so as to reflect none of it, the interposing of 
a quartz crystal will turn round the polarised beam m its 
passage, so that when it falls on the analysing plate it is no 
longer athwart it, and the light is partly reflected The 
researches m this field were taken up by Biot, Fresnel, Her- 
achel, Seebeck, Airy, and others, and the phenomenon was 
first explained by Airy to be due to the fact that along 
the axis of a quaitz crystal the beam consists of two circu- 
larly polarised portions, while in other directions it consists 
of two elliptically polarised portions. In some substances 
the rotation is to the right hand, and in others to the left 

Last of all, among the many contributions of Arago to 
the support of the undulatory hypothesis, comes the expert- 
mentum crucis which he proposed to carry out for comparing 
dnectly the velocity of light in. air and in water or glass 
On the emission theory the velocity should be accelerated by 
an increase of density in the medium, on the wave theory, 
it should be retarded. Wheatstone's experiment, in 1835, 
of measuring the velocity of the electric discharge had sug- 
gested the idea to Arago , and m 1838 he communicated to 
the Academy the details of his apparatus Owing to the 
great care required in the carrying out of the project, and 
to the interruptions to his labours by the events of the 
revolution, it was the spring of 1850 before he was leady to 
put his idea to the test But, as fate would have it, just 
at that tune his eye-sight suddenly gave way. With a melan- 
choly resignation he consoled himself with having meiely 
laid down the problem and having indicated the means of 
its solution, and with the hope that other expenmentem 
would follow m his steps and add a new proof in favom 
of the undulatory system Arago lived to see his wishes 
realised m the beautiful expeuments of Fizeau and Foucault 
winch, with improvements of detail in the appaiatus, weie 
based on the plan proposed by him These, as all the 
scientific world knows, confirmed the deductions from tin. 
wave theory, and established the retardation of the velo- 
city of light in denser media With this ended those 
brilliant labours which have m no small degree contubuted 
to render the arguments m favour of the undulatory doc- 
tune all but unanswerable, 

Arago’s (Euvres were published after his death under the direction 
of M J A Barral, m 17 vols , 8vo, 1854 to 1862, also separately 
his Astronomic populaire, in 4 vols , Notices hographiques, in 3 
vols , Notices suentifiques, in 5 vols , Voyages scuntifiques, 1 vol , 
Memoires scientifiques, m 2 vols , Melanges (Miscellanies), in 1 
vol , and Tables a/nalytiqius et documents vnyportants (with por- 
trait), m 1 vol, English translations of the following poitions of ] 
his works have appeared — Treatise on Comets, by C Gold, C B , 
London, 1833, also tianslated by Smyth and Grant, London, 1861, 
Hist iloge of James Watt, by James Munhead, London, 1839 , also 
translated, with notes, by Lord Brougham , Popular Lectures on 
A silmwmy, by Walter Kelly and Rev L Tomlinson, London, 1854 , 
also translated by Dr W H Smyth and Prof JR Grant, 2 vols , 
London, 185 5 ; Arago’s Autobiography, translated by the Rev Baden 
Powell, London, 1855, 1858 ; Arago’s Meteorological Essays, with 
introduction by Humboldt, translated under the superintendence of 
Colonel Sabine, London, 1855 ; and. Arago’s Biographies of Scientific 
Man, translated by Smyth, Powell, and Grant, 8vo, London, 1 857 


ARAGON, a captaincy general, or, as it is usually 
called by the Spaniards, a kingdom, of Spain, situated 
between lat 40° and 42° 5V N , and between long 2° 10' 
W and 1° 45' E , is bounded on the N by the Pyrenees, 
which separate it from France, E by Catalonia and 
Valencia, S. by Valencia, and W. by Navarre and the 
two Castiles It has an area of 14,7 2 6 English square miles, 
and a population of 925,773— calculated for 1867 on the 
basis of the census of 1860 It is divided by the river 
Ebro, which flows through it m a south-easterly direction, 
into two nearly equal parts, known as Trans-ibero and Cis- 
tbero. The north is occupied by a portion of the Pyrenees, 
which here attain m Monte Perdido, or as it is variously 
called Mont Perdu, Las Tres Sorores, almost their highest 
altitude (11,430 feet), and m the south and west are 
various sierras of considerable elevation. The whole sur- 
face, indeed, is very irregular. The large and fertile 
plain in the middle, bordering on the Ebro, is broken by 
| offshoots from the north and south, while the mountain 
ranges, on the other hand, are interrupted by numerous 
valleys of great beauty The central pass for carnages 
over the Pyienees is on the line between Saragossa and 
Pau, and bears the name of Port de Confranc The Ebro 
is the principal river, and receives from the north in its 
passage through the province, the Arba, the Gallego, and 
the united wateis of the Cmca, the Essera, the No 
guera Ribagorzana, and the Noguera Pallaresa— the last 
two belonging to Catalonia , and from the south the Xalon 
and Xiloca and the Guadalupe The Imperial Canal of 
Aragon, which was commenced by Charles V m 1529, but 
remained unfinished for nearly two hundred years, extends 
from Tudela almost to Sastago, a distance of 80 miles , it 
has a depth of 9 feet, and an average breadth of 69, and is 
navigable for vessels of about 80 tons burthen The Royal 
Canal of Tanste, which lies along the north side of the 
Ebro, was cut for purposes of irrigation, and gives fertility 
to the district Two leagues N N E of Albarracm is the 
remarkable fountain called Celia, 3700 feet above the sea, 
which forms the source of the Xiloca, and between this river 
and the Sierra Molina is an extensive lake called Oallo- 
canta, covering about 6000 acres The climate of Aragon 
is, as might be supposed, of a very vaned character, rigor- 
ous m the north and among the sierras, hut mild and even 
oppressive in. the south, especially towards the Medi- 
terranean Its vegetable pioducts are necessanly affected 
by a similar variety The hills are clothed in many places 
with oak, pme, and beech, which, if utilised, would furnish 
a good supply of timber The flora is exceedingly rich, 
but has been slightly explored "Wheat, maize, rice, wine, 
oil, flax, and hemp, of fine quality, are grown m con- 
sideiable quantities, as well as saffron, madder, liquorice, 
sumach, and a variety of fruits Swine and sheep are 
reaied m considerable numbers, the merino wool supplied 
by the latter being one of the chief productions of the 
province , but little attention is paid to other descriptions 
of cattle The manufactures are comparatively insignifi- 
cant, being in great measure supplementary to the agricul- 
tural and pastoial pursuits of the people The silk 
manufacture has declined, and woollen and linen cloth is 
only produced m small quantities. The mineral resources 
of the country consist of iron, lead, copper, sulphur, 
cobalt, asphalt, lignite, alum, rocksalt, jet, marble, and 
jasper, which are all found in abundance, but they are very 
j inadequately wrought. Aragon is divided into three pro- 
vinces, Htjesca, Terttel, and Saragossa, accounts of 
which will he found under these headings. The capital is 
Saragossa, and the other towns of importance are Jaca, 
Huesca, and Barbastro to the north of the Ebro, and Tara- 
zona, Calatayud, Daroea, Calamocha, Albarracm, Montaiban, 
Teruel, and Alcaniz to the south. Saragossa is an arch- 
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bisbopric, and Huesea, Tarazona, Barbastro, Jaca, Teruel, 
and Albarracm are episcopal sees. In 1867 tlieie weio 
2257 priests m tlie kingdom. 

Previous to the reign of Ferdinand and Isabella tlie 
political constitution of Aragon was the most hberal m 
Europe. Formally monarchical, its genius and maxims 
were purely republican The kings, who were long elec- 
tive, retained only the shadow of power , while the ieal 
exercise of it was m the hands of the Cortes, an assembly 
consisting of the nobihty, the equestrian order, the repre- 
sentatives of the cities and towns, and the clergy No lav 
could pass without the assent of every membei who had a 
right to vote. Without the permission of the Cortes, 
no tax could be imposed, war could not be declared, nor 
peace concluded. Besides these, and other extiaoi dinary 
privileges enjoyed by the Coites, the Aragonese possessed 
another safeguard against despotic powei m the election 
of a Justicia, or supreme judge, who acted as the guardian 
of the people, and the controller of the pnnce He was the 
supreme mterprete: of the laws, and was accountable to 
the Cortes alone for the manner in which he dischaiged 
the duties of his office See Robertson’s History of Chat les 
F. vol 1 . § 3. 

The history of Aragon before its union with Castile by 
the marnage of Ferdinand and Isabella, when it was merged 
m the kingdom of Spam, will be found m the geneial 
history of that country It had, befoie this epoch, a suc- 
cession of twenty sovereigns, from the year 1035 to 15X6 
See Zurita, Annales de Aragon , Viaje de Ponz, Geogutjia 
de Don Isidoro de Antillon, Histona de la Economui 
Pohtica de Aragon , por Don Ignacio de Asso 

ARAGON A, a town in Sicily, 7£ miles NNW. of 
Girgenti. It has an old castle with a fine collection of 
paintings and antiquities Almonds are largely grown in 
the neighbourhood, and not far off is the famous mud 
volcano of Maccaluba Population, 11,421 

ARAGUAYA, or Araguia, a river of Biazil which 
rises m the Sierra Sciada, and flows north between the 
provinces of Matto Grosso and Goyaz till it joins the Tocan- 
tins at San Joao das duas Barras, about lat 6 ° S It divides 
into two branches in lat 18° 30', and unites again about 
lat 9° 30', thus forming the large island of Santa Anna 
or Bannanal The eastern branch, called the Fuio, is 
the one principally navigated The most important tri- 
butaries are the Cristalmo, the das Mortes, and the Caja, 
on the west, and the Claro, the Yermelho, the Craxas, and 
the Chavantes, from the east. The whole course of the 
river is about 1000 miles, and it is navigable a long 
way up. 

ARAR AT a town in Spam, 7 miles from Seville 
Situated on the level summit of a hill, it enjoys a beautiful 
prospect. In the wars against the Moors, it assisted the 
mother-city of Moron, and received its civic independence 
m 1555 by charter from Charles Y Its church is of 
Gothic architecture. The country around produces wheat, 
barley, beans, pease, tares, and olives. Population about 
9287. 

ARAKIN, a division of British Burmah, and within the 
iunsdiction of the chief commissioner of that province. It 
consists of a strip of country running along the eastern 
seaboard of the Bay of Bengal, from the N&f estuaty, on 
the borders of Chittagong, to Cape Negiais. The division 
is situated between 16° 2' and 21° 33' N. lat , and between 
92° 10' and 94° 50' E. long. It is bounded on the N. by 
the Bengal district of Chittagong; on the E. _by the 
Yumadoung mountains, which separate it from indepen- 
dent Burmah and the Biitish district of Pegu ; and on the 
S. and W by the Bay of Bengal Length from northern 
extremity to Cape Negriis, about 400 miles; greatest 
breadth m the noithern part, 90 miles, gradually diminish- 
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mg towards the south, as it is hemmed in by the Yuma- 
doung mountains, until, in the extreme south, it tapeis 
away to a nanow strip not more than 15 miles acioss 
The coast is studded with islands, the most impoitant of 
which are ClieduM, Ramil, and Shihpuri The division 
has its headquaiters at Akyab and consists of four dis- 
tucts — namely, Akyab, Northern Arakin. hill tiacts. 
Ramri, and Sandoway Total area estimated at 18,530 
squaie miles, of which only 740 square miles were actually 
under cultivation m 1871-72 The population at the time 
of the Biitish accession in 1826 did not exceed 100,000 
In 1831 it amounted to 173,000, m 1839 to 248,000, 
and in 1871 to 461,136, or 24 9 souls per square mile 
It consisted of 365,131 Buddhists, 53,289 Mahometans., 
9029 Hindus, 33,337 ahongmes, and 350 Chiistians — 
total, 461,136 The principal rivers of Arikin are — (1 ) 
The N<if estuaiy, in the north, which forms the boundary 
between the division and Chittagong , (2 ) the Myu river, 
an aim of the sea, and running a course almost parallel 
with the coast for about 50 miles , (3 ) the Koladyne 
river, rising near the Blue mountain, m the extreme 
noith-east, and falling into the Bay of Bengal a few miles 
south of the Myu river, is navigable by vessels of from 
300 to 400 tons burden for a distance of 40 miles inland , 
and (4 ) the Lemyu nvei, a considerable stream falling 
into the bay a few miles south of the Koladyne Fuithei 
to the south, owing to the nearness of the range which 
bounds ArAk&n on the east, the nvers are of but little 
importance. These are the Talak and the Aeng, navigable 
by boats, and the Sandoway, the Toungoop, and the 
Gwa streams, the latter of winch alone has any import- 
ance, owing to its mouth formmg a good port of call or 
haven for vessels of from 9 to 10 feet draught There 
aie several passes over the Yumadoung mountains, the 
easiest being that called the Aeng route, leading fiom the 
village of that name into independent Burmah. The 
staple crop of the province is nee, along with cotton, 
tobacco, sugar, hemp, and indigo The foiests produce 
abundance of excellent oak and teak timber During 
1871-72 the sea-borne tiade of Arikin amounted to 
£1,346,417, the exports of rice alone being returned at 
£105,894 The three maritime ports of the division are 
Akyab, Kyoukphoo, and Sandoway, and since June 1871 
steam communication has been kept up once a fortnight 
between all these ports and Calcutta, except in the south- 
west monsoon, when communication is maintained with 
Kyoukphoo only. The revenue of AiAkin Division m 
1871—72 amounted to £199,756, of which 37 29 pei cent , 
or £74,490, was derived from the land revenue Through- 
out the whole division there were only two Government 
and thiee other schools in 1870-7 1 , attended by 251 pupils 
The police force, for the protection of person and property, 
consisted of a total of 115 of all ranks, the proportion being 
one Tnfvn to eveiy 15 square miles, or one to every 385 of 
the population The only town in the division with a popu- 
lation exceeding 5000 souls is Akyab, which has 15,281 
inhabitants 

The natives of Arakan trace their history as far back as 701 A n , 
and give a lineal succession of 120 native princes down to modem 
times According to them, their empire had at one period far wider 
limits, and extended over Ava, part of China, and a portion of 
Bengal This extension of their empire is not, however, corro- 
borated by known facts in history At different times the Mughuls 
and Pegus carried their arms into the heart of the country > The 
Portuguese, during the era of their greatness in Asia, gained a 
temporary establishment in, Arakin ; but in 1783 the province was 
finally conquered by the Burmese, from which period until it3 
cession to the British in 1826, under the treaty of Yandaboo, it3 
history forms part of that of Burmah. The old city of Arakan, 
formerly the capital of the province, is situated on an inferior branch 
of the Koladyne river Its remoteness from the ports and harbours 
of the country, combined with the extreme unhealthmess of its 
situation, have led to its gradual decay subsequently to the formation 
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of the comparatively recent settlement of Akyab, which place is 
now the chief town of the province, The old city of Arakan lies 
about 50 miles north-oast of Akyab, m 20° 42' N lat , and 93° 
24' E long The Mdghs, who form nearly the whole population of 
the province, follow the Buddhist doctrines, which are universally 
professed throughout Burmah The pnests are selected from all 
classes of men, and one of their chief employments is the education 
of chddien Instruction is consequently widely (Mused, and few 
pei sons, i t is said, can he found m the province who ai e nnahle to read 
The qualifications for entenng into the priestly order are good con- 
duct and a fair measure of learning — such conduct at least as is 
good according to Buddhist tenets, and such learning as is esteemed 
among their votaries 

ARAL, a vast lake or inland sea, in the west of Asia, 
situated between lat 43° 42' and 46° 44/ 1ST , and long 58° 
18' and 61° 46' E It was known to the Persian geo- 
graphers as the Sea of Khuwanzm or Khwaiezm, from the 
neighbouring district of the Chorasmu, and derives its pre- 
sent name from the Kirghese designation of Aral Denghis, 
or Sea of Islands Its length, from north to south, is 265 
miles, and its breadth, from east to west, about 145 It is 
the greatest body of water m the steppes of Asia, next to 
the Caspian Sea, and is one of the largest lakes m the 
world Its level is 117 (or, according to recent explora- 
tions, which, however, require verification, 250) feet above 
the Caspian, which is 84 feet below the Black Sea It 
is bounded on the N. by the Ural steppes, on the W 
by the rocky plateau of the Ust-Urt, which separates it 
from the Caspian , on the S by the alluvial district of 
Khiva ; and on the E by the Kysyl-Kum, or Red Desert, 
and the Kara-Kum, or Black Desert In the north the 
shore is comparatively low, and the coast-hne is broken 
into a number of irregular bays, of which the most impor- 
tant are those of Sary-Chaganak and Paakevitch, and on 
the west an almost unbroken wall of rock extends fiom 
Chernycheff Bay southwards, rising towards the middle to 
a height of 500 feet The southern coast is occupied by 
the delta of the Oxus (Jlhfin, Amu-Dana, El Jiryan), which 
divides into a number of channels, the most important of 
which, beginning from the west, are the Aibugir or Laudan, 
the Ulu- or Ulkun-Dana (Great River), and the Ivuvan- 
Jarma, Kuk, or Yangy Su (New River), as it is variously 
called The Laudan forms a vast swamp, 80 miles long, 
and about 20 broad, before it disembogues into the sea, 
and the whole of the neighbounng reaches are extremely 
shallow The only other tributary of any size is the Jax- 
artes (Sihhn, Syr-Daria, SMsh), which enters towards the 
northern extremity of the east coast, and is suspected to 
be shifting its course and embouchure more and more to 
the north The whole eastern coast is fringed with multi- 
tudes of small islands, and a number of considerable size 
are situated m the open towards the north and west Kug- 
Aral, which is the largest of all, lies across the northern 
portion opposite the mouth of the Syr-Dana, and cuts off 
what is called the Kitchkme Dengis, or Little Sea. Pro- 
ceeding south we find m succession, Barsa-Kilmas, Nicholas 
Island, Belhnghausen, Lasaroff, and, near the mouth of the 
Taldyk, Takmakdty. Upon some of these islands the 
Russian explorers found large numbers of antelopes, which 
showed by their perfect fearlessness, combined with their 
curiosity, that they had hitherto been undisturbed by man 
For the most part the Sea of Aral is comparatively shallow, 
the depth towards the west coast being 37 fathoms, and 
towards the centre only 15 Navigation is rendered dan- 
gerous by the frequency and violence of the storms, and 
the almost total absence of shelter for ships The north- 
east wind is the most prevalent, and sometimes blows for 
months together The only other craft, except the steam- 
ships of the Russians, that venture on the waters, are the 
flat-bottomed boats of the Kirghese The first vessel ever 
known to have been launched on the Aral was convoyed 
across the desert in pieces by the Russian Admiral Boutakoff, 
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about 1848 The sea abounds with fish of various kinds, 
as the sturgeon, silurus, carp, and especially a species of 
herring , thus agreeing m its ichthyology with the Cas- 
pian, from which it is distant 150 miles The water is 
only slightly brackish. During winter the northern portion 
is completely frozen, but towards the south it is very 
seldom that ice is formed to any extent. The Aral has no 
visible outlet, and to account for there being no increase 
m its size, it was supposed that there might be a subter- 
raneous communication with the Caspian Sea or the Sea of 
Khuzar ; but the evaporation is so great as not only to 
maintain an equilibrium, but even, it has been thought, to 
produce, as in the case of the Caspian, a gradual diminution 
In regard to the period of the formation of the Aral there 
are two theories, each supported by high authority Accord- 
ing to Sir H Rawhnson (Proceedings of the Royal Geogia- 
phical Society , March 1867) the disturbances which pro- 
duced the present lake took place in the course of the 
Middle Ages, while Sir Roderick Murchison contends ( Joui - 
nal of Roy Geog Soc 1867, p exhv , &c ) that the Caspian 
and Aral have existed as separate seas before and during 
all the historic period, and that the mam course of the nveis 
Jaxaites and Oxus was determined in a prehistoric penod 
The former bases his opinion largely on historical evidence, 
and the latter trusts principally to geological data The 
whole subject has been recently reviewed m Die Aralsee- 
fragt , by Robert Roesler, Associate of the Imperial 
Academy of Sciences, Vienna, 1873. 

ARAM, Eugene, was born of humble parents at Rams- 
gill m Yorkshire, m 1704 He received little education 
at school, but manifested an intense desire for learning 
While still young, he married and settled as a schoolmaster 
at Netherdale, and during the years he spent there, he taught 
himself both Latm and Greek In 1734 he lemoved to 
Knaresborough, where he remained as schoolmaster till 
1745. In that year a man named Daniel Clark, an mfci 
mate friend of Aram, after obtaining a considerable quantity 
of goods from some of the tradesmen in the town, suddenly 
disappeared Suspicions of being concerned m this swindling 
transaction fell upon Aram His garden was searched, and 
some of the goods found there As, however, there was not 
evidence sufficient to convict him of any crime, he was dis- 
charged, and soon after set out for London, leaving his wife 
behind. For several years he travelled through, parts of 
England, acting as usher m a number of schools, and settled 
finally at Lynn, m Norfolk During his travels he had 
amassed considerable materials for a work he had projected 
on etymology, to be entitled, a Comparative Lexicon of 
the English , Latin, Greek, Hebrew, and Celtic Languages 
In February 1759 a skeleton was dug up at Knaresborough, 
and some suspicion arose that it might be Clark’s Aram’s 
wife had more than once hinted that her husband and a man 
named Houseman knew the secret of Clark’s disappear- 
ance Houseman was at once arrested and confronted with, 
the bones that had been found He affirmed his innocence, 
and, taking up one of the bones, said “ This is no more Dan 
Clark’s bone than it is mine ” His manner m saying this 
roused suspicion that he knew more of Claik’s disappearance 
than he was willing to admit He was again examined, and 
confessed that he had been present at the murder of Clark 
by Aram and another man, Terry, of whom nothing further 
is heard He also gave information as to the place where 
the body had been buried m St Robert’s Cave, a well-known 
spot near Knaresborough. A skeleton was dug up here, 
and Aram was immediately arrested, and sent to York for 
trial Houseman was admitted as evidence -against him. 
Aram conducted his own defence, and did not attempt to 
overthrow Houseman’s evidence, although there were soma 
discrepancies in that , but made a skilful attack on the 
fallibility of circumstantial evidence m general, and parti- 
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cularly of evidence drawn from tlie discoveiy of bones 
He brought forward several instances where bones had been 
found in caves, and tried to show that the bones found 
m St Robert’s Cave were probably those of some hermit 
who had taken up his abode there He was found guilty, 
and condemned to be executed on the 6th August, three 
days after his trial. While m his cell he confessed his guilt, 
and threw some light on the motives for his crime, by 
asserting that he had discovered a criminal intimacy between 
Clark and his own wife On the night before the 6th ! 
August he attempted to commit suicide by opening the 
veins m his arm ; but he was discovered before life was 
extinct, and suffered the last penalty of the law The 
story of Eugene Aram has been made the subject of a 
powerful ballad by Hood, The Dream of Eugene A? am, the 
Murderer , and of a romance by Bulwer Lytton, entitled 
Eugene Aram 

ARAMAIC LANGUAGES are so called from Aiam, a 
geographical term, which m old Semitic usage designates 
nearly the same districts as the Greek word Syria Aram, 
however, does not include Palestine, while it comprehends 
Mesopotamia (II eb Aram of two rivers), a region which 
the Greeks frequently distinguish f i om Syria proper Thus 
the Aramaic languages may be geographically defined as 
the Semitic dialects originally current m Mesopotamia and 
the regions extending S W from the Euphrates to Palestine 
Philologically these dialects form a distinct group of 
Semitic languages (North Semitic), separated by gram- 
matical and lexical peculiarities alike from the Middle 
Semitic (Hebrew, Phoenician) and from the South Semitic 
(Arabic, Ethiopic). Babylonia is not part of Aram, and 
the Semitic language of the Assyrian and Babylonian 
arrowhead inscriptions is not Aramaic 

All Aramaic dialects are characterised by poverty of 
vowels, by the disappearance of many of the forms of 
internal declension so characteristic of the original genius 
of Semitic speech, and by a tendency to analytical con 
struction by the aid of relative particles in place of the 
earlier usage of the construct state. Along with these 
marks of degradation they retain some antique features 
lost in Hebrew and Arabic, and in particular, generally 
present the oldest consonantal forms, having mutes instead 
of sibilants and aspirates, in a way quite analogous to the 
relation of Low to High Dutch. A special Aramaic 
peculiarity is the enclitic use of the article as m modern 
Danish. 

The tribes of ancient Aram never possessed political 
unity, their settlements being intersected by strips of 
desert with Arabian population. Thus, there must have 
been from an early time considerable diversity of dialect 
within the group, and apart from differences due to the 
very various ages of the extant literature, we aie able to 
divide Aramaic into two mam branches, commonly known 
as Chaldee and Syriac respectively, and distinguished 
partly by differences of pronunciation and vocabulary, but 
more conclusively by differences of grammatical flexion, 
especially m the verb. In comparison with the great age of 
this branch of Semitic, the whole Aramaic literature is of 
comparatively late date, and presents the languages m an 
advanced and in some sense exhausted stage of development 

The historical and geographical relations of Syriac and 
Chaldee respectively are involved m some obscurity. As 
the entire Chaldee literature is of Jewish origin, Hupfeld 
and others have attempted to Tefer the whole difference of 
this language from Syriac to an infusion of Hebrew 
elements. This view, however, is now generally given up, 
and it is agreed that Chaldee is no corrupt dialect, but a 
genuine Aramaic development. But where and when did 
the Jews give up their old language and adopt a foreign 
tongue 1 The explanation formerly adopted and embodied. 
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in the name Chaldee, which from the days of Jerome has 
been commonly used to designate the Jewish Aramaic, 
is that the change took place m Babylon That the so- 
called Biblical Chaldee, m which considerable portions of 
the books of Ezra and Daniel are written, was really the 
language of Babylon, was supposed to be clear from Dan 
u 3, where the Chaldeans are said to have spoken to the 
king m Aramaic, and accordingly the writer m the fol- 
lowing verse passes from Hebrew to that language But 
the cuneiform inscriptions show that the proper language 
of the Chaldeans was not Aramaic , and an examination 
of the very large part of the Hehiew Old Testament 
written later than the exile seems conclusively to prove 
that the substitution of Aramaic for Hebrew as the 
vernacular of Palestine took place very gradually Under 
the Persian empire Aramaic was a soit of official language 
for the western provinces, and the Hebrews weie in con- 
stant contact with Aramaic populations, so that the lan- 
guage of the many could not fail ultimately to supersede the 
language of the few. Hence most scholars are now agreed 
m bolding that the term Chaldee is a misnomer, and that 
the dialect so called is really the language of the South- 
Western Arameans, who weie the immediate neighbours of 
the Jews. Probably this doctune would he no longer 
disputed but for the connection between the question 
before us and that of the date and authorship of Daniel 
In any case, the substitution of Aramaic for Hebrew as the 
vernacular of Palestine was completed before the time of 
Christ, and it is this dialect (not the language of the Old 
Testament Scriptures) which is designated in the New 
Testament as “Hebrew ” The old Hebiew Scriptures were 
understood only by the aid of interpretations, which, at 
first oi al, were set down in writing m the early centuries 
of our era, and form after the Biblical Chaldee the second 
mam element of Chaldee literatuie, the so-called Targums, 
These versions or paraphrases arose partly m the Pales- 
tinian, partly in the Babylonian schools, and accordingly 
display considerable variety of dialect — the Palestinian. 
Targums approaching most nearly to the Aramaic of 
Daniel and Ezra But the Aramaic of the Targums is 
again very different from the language of every day life, as 
presented in the Talmuds of Babylon and Jerusalem. The 
Talmudic dialects show extreme phonetic and grammatical 
decay, hut have hitherto been very inadequately investi- 
gated The Aramaic of the Babylonian Talmud is more 
nearly allied to tbe Aramaic of the East than to the 
language of Palestine 

Of much greater historical importance than these J ewish 
dialects is the Aiamaic of the north and east, which rose 
to a literary language under the name of Syriac, in the 
Chrstian schools of North Mesopotamia. Like so many 
other languages, the Syriac first received stable literary 
form by tbe translation of the Bible, the so-called Peshito. 
On this basis the language was assiduously cultivated for 
many centuries, especially in the renowned schools of 
'Edessa and Nisibis, and possesses a very large literature, 
in which theology has a leading place, but which is also 
strong m other forms of composition, as history and poetry, 
and even extends into the domain of Occidental philosophy 
and science. The treatment of the latter subjects in a 
Semitic speech whs rendered possible by the very great 
infusion of Greek elements (not merely technical terms, 
but even particles and the like) brought into the language 
by long centuries of Greek domination and culture. The 
penod during which Syriac literature was most flourishing 
extends from the 4th to the 10th Christian century. Prom 
the later date onward, the language began to give way to 
Arabic, though some very distinguished authors, eg., 

\ Barhebrseus, wrote as late as the 13th century. _ Even 
| now the Synac is used to some extent as the ecclesiastical 
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language of various bodies of Christiana, Jacobites, Nes- 
tonans, and Maronites The systematic study of Synac by 
grammars and lexicons was commenced pretty early U1 
native grammarians, may be mentioned Jacob of Odessa 
(7th century) and Barhebrseus , of lexicographers, Bar-All 
and Bar-Bahlul (9th and 10th centuries respectively) By 
the Maronites the study of Synac was transplanted to 
Europe in the 16th century A corrupt dialect (Neo- 
Syriacl is still spoken in some districts near Mosul, in 
Antilibanus, &c , and has been grammatically handled by 
Stoddart, Noldeke, and others. Besides the two main 
branches of Aramaic aheady discussed, several minor 
Aramaic dialects claim to be noticed The Samaritan 
dialect, spoken by the mixed population introduced into 
Northern Palestine after the deportation of the Ephrann- 
ltes, has long been superseded as a living tongue by Arabic, 
but is still the sacred language of the Samaritan communi- 
ties The most important literary monument of this dialect 
is the Samaritan translation of the Pentateuch, but we 
possess also Samaritan liturgies and other remains Another 
written dialect is the Mandean, the language of a mystical 
sect on the Euphrates and Tigris, whose Book of Adam 
has been edited by Norberg Other dialects are known 
only fioin inscriptions, as the dialect of the Hauran, and 
that of certain Egyptian monuments 
Helps to the Study of the Aramaic Dialects —There is as yet no 
good Grammar of the Chaldee dialects That most commonly used 

is 'Winer’s Hrammatih des biblischcn und taigumischen Chaldaisnus , 
which has passed through several editions, and of which there is an 
American tianslation by Eiggs Luzzato’s Elemmti grammaticali 
del Galdeo JSibhco e del dialetto Tahnuduo Bdbilonese (Padua, 1865 ) 
is m some lespeets prefeiable to Winer The Ohaldaische Orammatih 
of Fuerst (Loipsic, 1835 ) is unfinished The host Chaldee Lexicon is 
still the old Lexicon Chaldaicum Talmudicum et Jtalbmicum of 
Buxtorf (Basil, 1640 ) The woithless modern reprint hy Fischer 
is to he avoided, hut the Chaldaisches Woi tai buck of J Levy, 2 vols 
Leipsic, 1867 - 68 , may he used with caution On the controversy as 
to the real charactei of the Chaldee dialects, the student may he re- 
ferred to the hooks of introduction to the Old Testament, especially 
to Schradei’s edition of De Wette, which gives full references to rele- 
vant literature Of recent Syriac Giammars may "be mentioned those 
of Hoffmann (Grammatical Synacce Lih i III , Halae, 1827 ) and 
TJhlemann ( GriammatiL der Synschen Sjnachc, 2 Aufl , Beilm, 
1857 ) m Geimany, and of Cowper (London, 2858 ) m English 
An elaboiate and pretentious reconstruction of Hoffmann’s Grammar 
hy Piofessor lleix of Tubingen, treats all the Aramaic dialects, hut 
is not yet finished (part l 1867 , pait u 1870 ) The Grammar of 
Amira (Rome, 1596 ) is still refened to There is no complete 
Syriac Lexicon adequate to modern requirements Michaehs’s edition 
of Castellus (Gottingen, 1788 ), and Sehaafs Lexicon Concordantiale 
to the Hew Testament (Leyden, 1708 ), are valuable , and a g.eat 
Thesaurus, compiled from numerous sources, and from the collections 
of several scholars, is now being published by the Clarendon Press 
under the editorship of Dr Payne Smith On the Samaritan litera- 
ture see the introduction to Nutt’s Fiagmcnts of a Samai itan 
Targum, London, 1874 . There is a Samantan Grammar by 
Uhlemann (Leipsic, 1837 ), and an Essay on the Mandean dialect by 
Hold eke (Gottingen, 1862 ) The Aramaic inscriptions have been in- 
vestigated by Gesemus, DeVogud, Noldeke, and others. (W. R S ) 
ARAN ISLANDS, South, three islands of carboniferous 
limestone, which he across Galway Bay, on the west coast 
of Ireland, iu a south-easterly direction, foimmg a kind of 
natural breakwater. They aie called respectively — begin- 
ning with the most northern — Imshmore (or Aranmore), 
the Great Island ; Inishmaan, the Middle Island , and 
Tmsheer, the Eastern Island. The first has an elevation 
of 351 feet, the second of 259, and the third of 202 
These islands are remarkable for a number of architectural 
remains of a very early date. In Aranmore — which has 
been sung by Moore — there stand, on a cliff 22 0 feet high, 
laige remains of a circular cyclopean tower, called Dun- 
Aengus, ascribed to the Eir-bolg or Belgse ; and seven 
other similar structures are found in the group. Aran- 
more also bears the name of Aran-na-naomk , Aran-of-The- 
Saints, from the number of religious recluses who took up 
their abode m it, and gave a celebrity to the holy wells, 
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altars, and shrines, to which many are still attracted. 
No less, indeed, than twenty buildings of ecclesiastical or 
monastic character have been enumerated m the three 
islands The total area is 11,287 acres 

ARANDA, Pedro Pablo Abarca y Bolea, Count of, 
a descendant of a noble family m Aragon, was bom at 
Saragossa, 21st Sept. 1718. He served for several years m 
the army, and, after retiring with the rank of lieutenant- 
colonel, spent some time m travelling through France, 
Italy, and Prussia He seems to have fallen under the 
displeasure of Ferdinand YL, but on tbe accession of 
Charles IIL m 1759, he was appointed ambassador to the 
court of Poland, an office which he held for several years 
On his return he took the command of the army sent 
against the Portuguese, and gained some successes He 
was then appointed captain-general of Valencia, from which 
place, two yeais later, m 1765, he was summoned to 
Madrid to assist in quelling an insurrection His success 
was rewarded by the appointment to the Presidency of 
the Court of Castile "While holding this office he induced 
the king to give his consent to an order for the banish- 
ment from Spam of all the Jesuits. His further intention 
of abolishing the Inquisition was prematurely disclosed, 
and great indignation was excited against him. He was dis- 
missed from the presidency of the council, and sent as ambas- 
sador to Pans Here he was mstiumental m bringing about 
peace between Spamand Bn tain The presidency from which 
Aranda had been dismissed was held for a short time by his 
political adveisary, Grimaldi, who was succeeded by the 
count of Florida Blanca. On the dismissal of the latter m 
1792, Aranda was recalled to his f onner position, hut from 
it he was again quickly driven by the influence of Godoy, 
the queen’s favourite Soon after he obtained permission 
to retire to his own estates, where he died m 1799. 

ARANJUEZ ( AiaJovis ?), a town m Spam, in the 
province of Madrid, situated 1640 feet above the sea, m a 
beautiful valley on the left bank of the Tagus, near its 
junction with the Jarama, 28 miles S S E of the capital, 
and 22 E N E of Toledo, and united by rail with both 
these cities The master of the Order of Santiago had a 
country seat at Aranjuez in the 14th and 15th centuries, 
which passed, along with the mastership, into the possession 
of the crown of Spain m the reign of Ferdinand and Isabella 
(1522) It became a favourite resort of the Spanish court 
during the spring months, and its successive occupants, 
from the Emperor Charles V down to Ferdinand YII , 
modified it according to their respective tastes The larger 
palace, a building in the French style, due to Philip V , 
stands at the meeting of the rivers, and is surrounded with 
the luxuriant foliage of oaks and sycamores and elms 
Many of the elms, which were originally brought from 
England in the reign of Philip II., have attained an extra- 
ordinary size The Casa del Labrador , or Farmer’s House, 
as it is called, is a smaller palace built by Charles IY , 
and full of elaborate ornamentation The inhabitants of 
the town continued to live for the most part in troglodytic 
fashion in excavations m the hill-sides, till the reign of 
Charles III (1759-1788), whose minister, Grimaldi, laid 
the town out in imitation of the Dutch style, with straight 
wide streets, and uniform two-story houses It contains 
two parish churches — S Antonio and del Bayes — an hos- 
! pita], a Franciscan convent, a hull-ring, and a theatre. 
The manufactures are flour, chocolate, leather, and glass ; 
but most of the inhabitants are dependent on agricultural 
pursuits. A yearly fair is held on the 4th, 5th, and 
6th of September. Great attention is given to the rearing 
of horses and mules, and the royal stud used to be 
remarkable for the beauty of its cream-coloured breed. 
The ordinary population is between 3000 and 4000, but 
during the residence of the court, the number of inhabi- 
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fonts used to nso to 20,000 The place suffered severely 
from the French during the Peninsular War The treaty 
of 1772 between France and Spam was concluded at 
Aranjuez, and there the insurrection broke out m 1808, 
which ended m the abdication of Charles IV 

ARARAT. This name, originally designating a whole 
district of Asia (Gen vm 4), has long been appropriated 
by the uniform usage of Europeans to the lofty Armenian 
mountain which stands on the confines of the Russian, 
Tuikish, and Persian dominions, m lat 39° 42' N , long 
44° 35' E , known to the Armenians as Mas is, to the Turks 
as Ak-Dagh , and to the Persians as Kuh-i-Nuh, or Noah’s 
Mountain. Whether the tradition, which makes it the 
resting-place of the ark, is of any historical value or 
not, there is at least poetical fitness m the hypothesis, 
inasmuch as this mountain is about equally distant from 
the Black Sea and the Caspian, from the Mediterranean and 
the Persian Gulf Another tradition — accepted alike by 
Christians and Mahometans — fixed on Mount Judi, m the 
south of Armenia, as the ark’s resting-place There so- 
called genuine relics of the ark were exhibited, and 
a monastery and mosque of commemoration were built, 
but the monastery was destroyed by lightning in 776 
A.D , and the tradition has declined m credit Mount 
Ararat is the culminating point of the Armenian plateau, 
which reaches at its base a height of 3000 feet From 
this it rises in a graceful isolated cone (having at its side 
the more perfect but less lofty cone of Little Ararat) far 
into the region of perennial snow It was long believed 
by the Armenian monks that no one was permitted to 
reach the “ secret top ” of Ararat with its sacred remains 
The summit, however, has been frequently reached m the 
course of this century Tournefort had failed in 1700, 
the Pasha of Bayazeed had been equally unsuccessful ; but 
on Sept. 27, 1829, Dr Parrot of Dorpat, a German in the 
employment of Russia, set foot on the “ dome of eternal 
ice ” Ascents have since been made by Antonomoff (1834 
and 1843), Wagner and Abich (1845), Chodzko, Chanykoff, 
Moritz, and a party of Cossacks m the service of the Russian 
Government (1850), Major Stuart (1856), and Colonel 
Monteith (1856). Mr Freshfield, who reached within about 
800 feet of the summit m 1868, thus describes the moun- 
tain — “It stands perfectly isolated from all the other ranges, 
with the still more perfect cone of Little Ararat (a typical 
volcano) at its side. Seen thus early m the season (May), 
with at least 9000 feet of snow on its slopes, from a distance 
and height well calculated to permit the eye to take m its 
true proportions, we agreed that no single mountain we 
know presented such a magnificent and impressive appear- 
ance as the Armenian Giant.” It has been ascertained that 
the higher peak, or Ak-Dagh , is 17,112 (1331 higher than 
Mount Blanc), and the lower, or Allah-DagJi, about 13,085 
feet above the level of the sea. That the mountain was of 
volcanic origin was well known, but all eruptive activity was 
supposed to have long ceased Remeggs was discredited, it 
may be justly, when he spoke of seeing it in eruption in 1 785. 
But m 1840 there was a vast eruption of sulphurous vapours 
from its sides, and a tremendous earthquake shook the 
surrounding country. The village of Arguri and the 
monastery of St James were destroyed, and great damage 
was done to Nakhchevan, Sharur, and Ardubad. Major 
VoskoboimkofPs Report (Athenceum., 1841, p. 157) was, as 
Wagner has pointed out, erroneous in some of its details, but 
in the main trustworthy. There are a number of glaciers m 
the upper portion, and the climate of the whole district is 
very severe. The greater part of the mountain is destitute 
of trees, but the lower Ararat is clothed with birches. The 
fauna and flora are both comparatively meagre. 

(Parrot, Base zum Ararat, Beilm, 1834 ; 'Wagner, lieisc nach dan 
Ararat, Ac., Stuttgart, 1848 ; Abieh, m Bulletin de la Soc de 
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Geogr de Fiance, 4 ser pait l , anil in Monalslcnchten der Ges 
fui Erdk zu Berlin, 1846, and Ins Die Besteigungr des Ararat, St 
Petersburg, 1849; Dubois, Toy autour du Caucase ; Monei’s 
Second Journey , I) W In esh field, Travels in the Central Caucasus 
and Bashan, 1869 ) 

ARAS, the ancient Araxes (Tmk and Arab Ras, Aimen 
Es ash, Georg Rashla), a nvei which rises south of Erze- 
roum, in the Bmgol-Dagh (Mountain of the Thousand 
Wells), and flows east through the province of Erzeioum 
and Russian Armenia, passing between Mount Araiat and 
Euvan, till it joins the Kur {Gyrus) coming from the north, 
and falls with it into the Caspian Sea Its separate eouise 
is about 500 miles long, and it receives a number of tubu- 
taries, of which one of the chief is the Zenghi, winch passes 
by Envan and diams lake Goukcha or Sivan A number 
of towns are situated on the banks of the Aias, as Hassan- 
Kaleh, Kagisman, and Abbasabad. It forms the boundary 
between Russia and Persia from 44° to 48° E long The 
Aiaxes was known by hearsay to Herodotus, and is the 
Phasis of Xenophon It is a rapid and muddy stream, 
dangerous to cross when swollen by the melting of the snows 
m Armenia, but fordable m its ordinary state 

ARATUS, one of the riders of Sicyon, was born in 
that city, 271 bo. His father, Climas, was slam by 
Abantidas ; and Aratus, then seven years of age, only 
escaped a similar fate through the kindness of Soso, the 
sister of Abantidas, who had him conveyed secretly to 
Argos At the age of twenty he regamed without blood- 
shed his native city of Sicyon, and induced the citizens to 
join the Achaean League He obtained assistance in money 
from Ptolemy, whom he visited, and soon after (245 bc) 
he was elected general of the League Two years later, 
when again general, he took Corinth from the Macedonians, 
and united it to the League. About the same time he 
defeated the ZEtolians at Pellene, and his success drew many 
other cities into the League, which, under the careful 
management of Aratus, was rapidly becoming a powerful 
confederation. Its power, however, roused the jealousy of 
Cleomenes of Sparta, and in 226 war broke out between 
the Spartans and Achseans. Cleomenes was victorious at 
Lycaeum, Megalopolis, Hecatombseum, and Dyme, and 
completely broke the power of the League. As a last 
resource, Aratus entered mto negotiatiou with Autigonus 
of Macedonia, and, by promising to deliver up Corinth, 
secured his assistance. Antigonus was made general of the 
League, and in 222 totally defeated Cleomenes in the 
battle of Sellasia The general peace which now ensued 
was brokeu by the turbulent zEtolians, who invaded 
Achsea Aratus having marched against them, suffered 
so severe a defeat at Caphee that he was accused and 
tried for mismanagement \ his former great services alone 
saved him from suffering the penalty of failure. Philip 
of Macedonia, who was then called m to the assistance 
of the Achseans, succeeded in establishing peace, but his 
ambition was roused by the hope of obtaining supre- 
macy m Greece. The counsels of Aratus became dis- 
tasteful to him, and Plutarch does not hesitate to ascribe 
the death of Aratus, a few years later (213 bc), to 
poison administered by the command of his royal master 
The body was conveyed to Sicyon, where a monument 
was erected as a memorial of his services Aratus is one 
of the few great names in later Greek history He had 
an intense hatred of tyrants, and devoted his whole life to 
the attainment of liberty for Greece. Hia talents as a 
statesman were great, but their effect was marred by his 
incompetence and want of success as a general. 

ARATUS, a Greek poet, was born at Soli, in Cilicia. 
The date of his birth is uncertain, but it is known he lived 
about 270 b.c., and as he was court-physician to Antigonus 
Gonatas, king of Macedonia, he must have been contem- 
porary with several of the great Alexandrian writers, — 
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Aristophanes of Byzantium, Anstarchus, and Theocutus 
Though not an Alexandrian, Aratus has all the character- 
istics of that school of poetry- He was learned, and verse 
furnished him with a vehicle for conveying scientific 
instruction His only extant works are two poems, or two 
fragments of one poem, the first, called Qcuvofieva, in 732 
lines, the second, Aiooy/ieta, m 422 lines The Pheno- 
mena, is a reisified imitation or modification of a prose 
work on astronomy hy Eudoxus It contains little of any 
'taiue, but one verse has become famous through being 
quoted by St Paul in his speech from Mars Hill (Acts xvu 
28). The Diosemeia or Prognostics is a treatise on the 
signs of the weather, accompanied with practical mles It 
is imitated to some extent by Virgil in his Georgies. The 
poems of Aratus were very popular, particularly among the 
Homans, who produced three translations, one by Cicero, 
another by Csesar Germamcus, the third hy Festus Avienus 
The best modern editions of Aratus are those of Buhle, 
Buttmann, and Bekker. 

ARAUCANIA, a territory of South America, between 
lat 37° and 39° 50' S-, and long. 70° and 75° 20' W. It is 
bounded on the N by the river Biobio, which separates it 
from Chili, S by the Valdivia, E. by the Andes, and W 
by the Pacific Ocean. See America, voL n p. 701, and 
Patagonia. 

ABAUCARIA, a genus of Coniferous trees included 
under the tribe Abietineas, and the sub-tribe Araucarias 
The sub-tribe has been thus defined : — Leaves flat, often 
four-angled, arranged more or less m a spiral manner , 
male flowers m cyhndncal teimmal spikes, anthers six or 
more m two rows , female flowers m cones, which are large 
and globose , scales of the cone linear, ananged m a spiral 
manner, deciduous (falling off) j seeds solitary, pendulous, 
usually without wings , cotyledons two, entire or divided 
into two. The species of the genus are magnificent ever- 
green trees with whoiled branches, and stifl, flattened, 
pointed leaves, found m Brazil and Chili, Polynesia and 
Australia. The name of the genus is derived from 
Araucama, the distnct of South America where the tiees 
grow, Aiaueana vmbricata , the unbncate-leaved pine, or 
the Chili pine, was introduced into Britain in 1796. It is 
largely cultivated, and usually stands the winter of 
Britain ; but in some years, when the temperature fell very 
low, the trees have suffered much On Christmas 1860, 
the temperature m the Edmbuigh Botanic Gaiden fell to 
- 8° Fahr , and some fine Araucarias, 24 and 25 feet 
high, were killed Care should be taken m planting these 
trees to select a spot somewhat elevated and well drained. 
The tree grows to the height of 150 feet in the Cordilleras 
of Chih. The cones borne by the trees are from 8 to Sc- 
inches broad, and 7 to inches long. The wood of the 
tree is hard and durable. This is the only species which 
can be cultivated m the open air in Britain. Araucaria 
brasiliana (A. Bich ), the Brazil pine, is another species of 
the genus. It is a native of Brazil, and was introduced 
into Britain m 1819. It is not so hardy as A imbncata, 
and requires protection during winter. It is giown m con- 
servatories for half-hardy plants. Araucaria excelsa (ft. 
Br), the Norfolk Island pme, receives also the names 
of Altmgia excels a, JSutassa and Eutacta excelsa. It 
is a native of Norfolk Island and New Caledonia. It was 
introduced into Butam in 1793. It cannot be grown m 
the open air in Great Britain, as it requires protection from 
frost. It is more tender than the Brazilian pme. It is a 
majestic tree, sometimes attaining a height of more than 
220 feet The scales of its cones are winged, and have 
a hook at the apex Araucaria Cunning hami, called 
also Eutacta Gunranghami, the Moreton Bay pine, is a 
tall tree found on the shores of Moreton Bay, Australia. 
It requires 'protection in this country during the winter. 
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Araucaria Bidwilk (Hook ), the Bun) a-Bunya pme, found 
on the mountains of Eastern Australia, between the rivers 
Brisbane and Burnett, at 27° S. lat, is a noble tree, 
attaining a height of 100 to 150 feet, with a straight 
trunk and white wood. It hears cones as large as a man's 
head Its seeds are very large, and are used as food by 
the natives Araucaria Rulei (Mucll ) is another species. 
It is a tree of New Caledonia, which attains a height of 
50 or 60 feet Araucai ia Cooln (E. Brown) is another 
coniferous tree of New Caledonia, attaining a height of 150 
feet. It is found also m the Isle of Pines, and m the New 
Hebrides, 

AEAVALLI HILLS, a range of mountains m India, 
mnmng for 300 miles m a north-easterly direction through 
the RAjpuUnd states and the British districts of Mairwfir& 
and Ajmir, situated between 24° and 27° 10' N. lat , and 
between 72° and 75° E long They consist of a series of 
ridges and peaks, with a breadth varying from 6 to 60 
irnles, and an elevation of 1000 to 3000 feet, the highest 
point being Mount Abu, rising to 5655 feet, near the 
south-western extiemity of the range. (See Abu ) The 
geology belongs to the primitive formation — granite, com- 
pact dark blue slate, gneiss, and siemte. Colonel Tod 
remarks the dazzling white effect of their peaks — an effect 
produced, not by snow, as among the Himalayas, but by 
enormous masses of vitreous rose-coloured quartz On the 
north their drainage forms the Luni and Sakhi rivers, 
which fall mto the Gulf of Cutch. To the south, their 
drainage supplies two distinct nver systems, one of which 
debouches m comparatively small streams on the Gulf of 
Cambay, while the other unites to form the Chambal river, 
a great southern tributary of the Jamnd, flowing thence, 
md the Ganges, into the Bay of Bengal on the other side 
of India. The Aiavalh hills are for the most part bare of 
cultivation, and even of jungle Many of them are mere 
heaps of sand and stone j others consist of huge masses of 
quartz heaped upon each other The valleys between the 
ridges aie generally sandy deserts, with an occasional oasis 
of cultivation At long intervals, however, a fertile tract 
marks some great natural hne of drainage, and among such 
valleys Ajmir city, with its lake, stands conspicuous. The 
bills are inhabited by a very sparse population of Mairs, an 
aboriginal race. For long these people formed a difficult 
problem to the British Government. Previous to our 
accession they had been accustomed to live, almost desti- 
tute of clothing, by the produce of their herds, by the 
chase, and by plunder. But Ajmir having been ceded to 
us m 1818, the Mair country was soon afterwards biought 
under British influence,' and the predatory instincts, of the 
people have at the same time been controlled and utilised 
by for ming them mto a Mairwdrd battalion As the peace- 
ful results 'of Biitish rule developed, and the old feuds 
.between the Mairs and their R&jput neighbours died out, 
the Mair battalion was transformed into a police force. 
The Aravalh mountaineers strongly objected to this 
change, and pled a long period oh loyal usefulness to 
the state. They have accordingly been again erected into 
a military battalion, and brought upon the roll of the 
British aimy. The Aravalh lulls send off rocky ridges 
in a north-easterly direction through the states* of Alwar 
and Jaipur, which from time to time reappear in the 
form .of isolated hills and broken locky elevations to near 
Dehli. 

ARBACES, the founder of the Median empire in 87 6 
b o , was one of > the generals of Sardanapalus, king of 
Assyria, and had command of the contingent from the 
province of Media He conspired with Belesys, a Chal- 
dean priest, who commanded the troops from Babylon, and 
having gained over several other officers of the king, they 
revolted. After a short contest Sardanapalus was defeated. 
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and committed suicide The dynasty founded by Arbaces 
lasted till its overthrow by Cyrus, 559 b c This account 
of the Median empire rests on the authority of Ctesias, as 
given m Diodorus (n 24, 34), and cannot be reconciled 
with what is stated by Herodotus, who is probably re- 
ferring to another event. Arbaces, the Mede, is to be 
distinguished from the satrap of the same name who 
commanded a division of the army of Artaxerxes m his 
war with his brother Cyrus. 

AEBELA (ra ’’ApflrjXa), now Arbil or Erbll, a small 
town in the province of Shehrezur, situated to the west of 
the Tigris, m the plain between the Greater Zab (Lyons) and 
the Lesser Zab ( Capras ), and on the route between Mosul 
(Nineveh) and Baghdad, about 40 miles from the former 
The greater part of the town, which seems at one time to 
have been very large, is built on an artificial hill about 150 
feet high. Aubela has given its name to a battle fought 
(331 B o.) between Alexander the Great and Darius 
Codomannus, — though, m fact, the scene of the conflict 
was Gangumela, and it was only m the subsequent pursuit 
that the conquerer arrived at Arbela, where Darius had 
left his baggage and treasuie It became the seat of the 
Eyubide Sultan Saladdm, m 1184, was bequeathed in 
1233 to the caliphs of Baghdad, was plundered by the 
Mongols in 1236 and m 1393 by Timour, and was taken 
m 1732 by the Persians under Nadir Shah The popula- 
tion, which varies from 2000 to 6000, is chiefly composed 
of Koords. 

ARBITRAGE (from the French arbitrer, in the second- 
ary sense of comparing and settling accounts, derived in 
its turn from the primary sense of arbitrating disputes), 
is a term that is applied both to a calculation and to a 
trade • 1st, To the calculation of the relative simultaneous 
values at any particular moment of any particular meichan- 
dise, on one market, m terms of the quotations on one or 
more other markets, taking, of course, the exchanges into 
account; and 2d, To the business founded on such 
calculations, of buying (or vice versa) wholesale in the 
cheapest market for the time being, and simultaneously 
reselling (or vice versd) equal amounts in the dearest market, 
or if not simultaneously, at least as nearly simultaneously 
as post and telegraph will permit. Arbitrage proper is a 
separate, distinct, and well-defined business, with three 
main branches. Two of these, viz., arbitrage or arbitra- 
tion m bullion and coins, and arbitration m bills, also 
called the arbitration of exchanges, fall within the busi- 
nesses of bullion dealing and banking respectively. • The 
third, arbitrage in stocks and shares, is arbitrage properly 
so called, and so understood, whenever the word is 
mentioned without qualification among business men, and 
it is strictly a Stock Exchange business A few of the 
great financial firms outside the Stock Exchange combine 
the three arbitrations ; they are dealers in bullion, in bills, 
and in stocks and shares all over the world, but, as a 
rule, the arbitrage properly known as such, is the business 
of an arbitrageur, who is almost always a member of a 
Stock Exchange or “ Bourse," and' his arbitrations with 
very few exceptions are neither in bullion nor in bills, but 
m Government and other stocks and shares. In this strict 
and accurate sense, arbitrage may be defined to be a traffic, 
consisting in the purchase (or sale) on one Stock Exchange, 
and simultaneous or nearly simultaneous, re-sale (or 
re-purchase) on another Stock Exchange, of the same 
amount in the same stocks or shares, whim at any moment 
are found, on telegraphic or other advices, to be quoted 
and negotiable on two or more markets at a difference m 
price (arising from whatever temporary cause), sufficient to 
cover the cost of transmission, commission, interest, insur- ■ 
ance, and leave an adequate profit over and above to be 1 
divided by the operators at both ends. The benefit to the 
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various communities at large resulting from the operations 
of the arbitrageur consists — first, m the general and 
constant process of equalisation, equilibration, and the 
consequent stability in the prices of a large number of 
stocks and shares, and of an enormous amount of capital 
throughout the woild, and second, m the greater inducement 
thus afforded for the economy of idle capital, by means of 
temporary investment m interest-bearing securities with a 
minimised risk of fluctuation The great Government loans 
are, m the first instance, the natural subject-matter of 
arbitrage , and then, m a minor degree, a variety of other 
securities British Consols, however, form one great excep- 
tion to the rule, inasmuch as, from one cause or another 
(hut mainly because they are almost entuely held m one 
country), no arbitrage business is done m these Consols, 
notwithstanding that they can he now dealt m “To 
Bearer ” On the other hand, there is an enormous arbitrage 
business m the new French Five per cents , which, with the 
United States “ Five-Twenties,” covering between them a 
round Jive hundred millions sterling , piobably stand first 
in the present list of arbitrage stocks. Indeed, but for the 
system of arbitrage, it is not easy to see how the great 
French loans of 1871-72 could have been carried at all 
without convulsing the financial world Arbitrage, however, 
by making the new security universally negotiable, enabled 
all the great bankers and capitalists of the world — Euro- 
pean, American, and East Indian — to join hands simul- 
taneously in concluding an operation gigantic even for 
modern times Next to “ French Fives ” and “ U. S. 
Five-Twenties,” on the arbitrageur’s list would come, in 
various order, according to the men and the cncumstances, 
“Turkish,” “Egyptian,” “Italian,” “Spanish” “Russian,” 
some South American stocks, and to a very considerable 
extent, the shaies and obligations of the great Lombardo- 
Yenetian Railways And these stocks, if we add some 
East Indian securities, cover perhaps the widest area of 
international arbitrage. But a vast variety of minor 
securities constitute financial flora, so to speak, with minor 
and local areas of distribution, known only to particular 
localities, or to financial specialists. It has been stated 
above that some great financial houses do each kind of 
arbitration themselves. Similarly, one or two great firms 
of arbitrageurs do their own bill-broking; but although 
arbitrage business is carried on by a considerable number 
of the leading Stock Exchange firms, there are perhaps only 
two that arbitrate their own bills— this arising from certain 
regulations that were passed by the London Stock Exchange 
in 1829 not having a retrospective effect With these 
exceptions, the arbitrageurs do not undertake the banking 
part of the business themselves, hut pay their hankers a 
margin to do it for them The details of the system of 
arbitrage, and all tbe combinations with other business that 
may aiise, constitute a special profession. 

The literatuie of the subject is extremely meagre ' Mr Goschen’a 
Theory of Foreign Exchanges , Loudon, 1866, 1 is general and 
theoretical, but throws great light upon particular aspects of the 
philosophy of arbitrage, without touching specially on the details 
of the subject itself. The principal other works are — Kelly’s 
Cambist, lsllj 1836 , 'Otto Swoboda, Die Kaiifmdnmsche Arbitrage, 
Beilin, 1873, and Dorse und Adien, Cologne, 1869 ; Coquelin et 
Guillaunnn, Dictionnaire. de V Economic politique , Pans, 1861-63 , 
Ottomar Haupt, London Arbitrageur , London, 1870, Charles le 
Touze, Tiaite TMonque et Pratique du Change, Paris, 1868 , Tate, 
Modern 'Cambist, London, 1868, Simon Spitzer, 'Ueber Munz- und 
Arbrir agenrechnung , Vienna, 1872; J. W. Gilbart, Principles and 
Practice of Banking, London, 1871. 

ARBITRATION, a term derived from the nomenclature 
of the Roman law, and applied to an arrangement for taking, 
and abiding by, the judgment of a selected person in some 
disputed matter, instead of carrying it to the established 
courts of justice. Arrangements for avoiding the delay 
and expense of litigation, and referring a dispute to friends 
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or neutral persons, are a natuial piaetice, of winch traces 
may be found m any state of society, but it is to the 
Justinian jurisprudence that wo owe it as a system which 
has found its way into the piaetice of European nations m 
geneial, and has even evaded the dislike of the English 
common lawyeis to the civil law The eighth section of 
the fourth book of the Pandects is devoted to this subject 
Alm ost all the advantages, as well as the defects of the 
system in modern practice, seem to have been anticipated 
by the Roman jurists Some of the civilians make 
a distinction between the arbitrator , the name applic- 
able to a person voluntarily chosen by parties to decide 
disputes, and the whiter , an officer to whom the praetor 
is supposed to have remitted questions of fact as to a jury 
In this sense arbiters appear to have been employed as a 
substitute for jury trial m some of the old piovmcial laws 
of France , and hence, peihaps, it comes that, by a very 
remarkable provision m the Fiench code of commerce, all 
questions between partneis touching the partneiship must 
be referred to arbitration In the code of civil pioceduie 
the title d-es arbitrages is treated so fully and minutely, as 
very forcibly to convey the impiession of a separate system 
of voluntary jurisdiction, being created for performing 
what ought to be accomplished by the oidinary tribunals 
m a well-regulated judicial system. In Scotland the 
practice of arbitration has been imported from the Roman 
law without requiring, as m England, statutory interven- 
tion. It is one of the advantages of the Scottish system 
of registration that the decree-arbitral, or decision of the 
arbiter, when recorded m puisuance of the consent of the 
parties m their contract of arbitration or submission, can 
be enfoiced as the decree of a court 

Arbitration in Scotch Law — This term is applied to 
the contract whereby a dispute is referied to one or more 
persons by the parties interested, and so withdiawn from 
the cognisance of the ordinary tribunals When one person 
only is chosen he is called sole arbiter or arbitrator , when 
more than one, an umpire or oversman is appointed either 
m the contract or by the arbiters themselves, and his award 
is final if the arbiters differ m opinion The contract is 
pioperly entered into by deed, duly attested and stamped, 
and is termed a submission . Submissions are either 
general or special , the former including all disputes sub- 
sisting at the time, the latter restricted to certain specified 
matters. The judgment when promulgated is termed the 
award or decree-arbitral The deed of submission contains 
a clause authorising registration for execution, under which, 
on registration in the books of a competent court, witnesses 
may be cited and the decree-arbitral put to execution 
The procedure may be by written pleadings, and a formal 
record may be made up if the arbiters deem that desirable 
If the determination of the matter falls on the oversman, 
he may order further debate before deciding. Unless the 
submission provides otherwise, the powers of the arbiters 
fall on the expiry of one yeai , but if it contain a power of 
prorogation, the aibiters may proiogate from year to year, 
and m all cases the parties themselves may renew the 
reference after it has f alien By Act of [Regulations, 1695, 
c 25, decrees-arbitral are declared not to be reducible 
except on the grounds of bribery, corruption, or falsehood , 
this has, moreover, been so interpreted as not to exclude 
reduction when the arbiters have plainly travelled out of 
the powers conferred on them by the submission, or where 
their procedure has been grossly irregulai, eg, taking evi- 
dence in absence of one of the parties An arbiter has the 
power of awarding costs, even though the deed contain no 
such provision. It is the general rule that a reference is 
ineffectual where the arbiters are not named, or where an 
arbiter is merely designated as the holder of an office, eg, 
the Lord Advocate To this there is, however an excep- 
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tion, wheie m a contiact the parties bind themselves to 
refer, and where a refeience is necessary to work out the 
contract. A rule m fuendly societies to refer disputes is 
binding Arbiters having once accepted, cannot renounce 
then office at pleasure , and if they do so, become hable m 
damages 

Judicial Refer ences have been long known to the law of 
Scotland. When an action is m court the parties may at 
any stage withdraw it from judicial determination, and 
refer it to arbitration This is done by minute of reference 
to which the court mterpones its authority. When the 
award is issued it becomes the judgment of the court 
The court has no power to compel parties to enter into a 
reference of this kind, and it is doubtful whether counsel 
can bind their clients m such a matter A judicial refer- 
ence f a-Ha like the other by the elapse of a year , and the 
court cannot leview the award on the ground of miscarriage 
By 13 and 14 Yict. c 36, § 50, a provision is introduced 
wheieby parties to an action m the Supreme Court may 
refer judicially any issue for trial to one, three, five, or seven 
persons, who shall sit as a jury, and decide by a majority. 
The Consolidation Acts in. reference to the acquisition of 
lands, Ac., for public undertakings, such as railways, also 
contain provisions for settlement of disputes by arbitration 

Arbitration, in the Law of England, is described 
by Blackstone as an arrangement by which “the parties 
injuring and injured submit all matters m dispute con- 
cerning any peisonal chattels or personal wrong to the 
judgment of two or more arbitrators , who are to decide 
the controversy; and if they do not agree, it is usual 
to add that another person he called m as umpire, to 
j whose sole judgment it is then referred ; or frequently 
there is only one arbitrator originally appointed.” Pro- 
! ceedings in arbitration were regulated by the Act 9 and 
10 Will III c 15, which allowed the submission to be 
made a rule of any of the courts of record and subsequent 
statutes. It may be said m general that all questions 
relating to civil rights may be referred to arbitration, e g , 
personal damages, disputes about real property, and pure 
questions of law How far questions involving matters of 
criminal law may be made the subject of arbitration is not 
quite clear. In many cases the aggrieved person, having 
a remedy by indictment as well as by action, may compro- 
mise the criminal process by referring his civil nghts to an 
arbitrator , hut the more seiious criminal offences of course 
could not be dealt with in this way. An arbitrator ought 
to have no personal interest in the subject of dispute, but 
this is almost the only restriction recognised by the law 
Idiots, lunatics, infants, and married women, who are 
under a general rule of disqualification in law, may all be 
arbitrators, for it is said, the parties have selected their 
own judges and must abide by their choice In certain cases 
of arbitration under a statute, the arbitrator must be taken 
from some special class, eg, in settling disputes about the 
proportional expense of county prisoners in a borough gaol, 
the arbitrator must be a barrister Under the Common 
Law Procedure Act of 1854, the reference is to the master 
of the court. The submission to arbitration may be by 
agreement between the parties, by order of a court or judge, 
or by compulsion under the Common Law Act, 1854, or 
under special statutes A verbal submission, besides other 
obvious disadvantages, cannot be made a rule of court. 
The statute 9 and 10 Will III provided that persons 
might agree that their submission should be made a rule 
of court, but the insertion of the consent clause in the sub- 
mission was necessary. The Common Law Procedure Act. 
1854, § 17, provides that every agreement or submission to 
arbitration by consent, whether by deed or instrument in 
writing, not under seal, may be made a rule of any one of 
the superior courts of equity or law at Westminster, on tbe 
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application of any party thereto, unless such agreement or 
submission contain "words put porting that the parties 
intend that it should not be made a rule of court , or if 
any particular court is specified, the submission shall be 
made a rule of that court only. The court has no jurisdic- 
tion until the submission has been actually made a rule of 
court, and that is seldom done until it is necessary to 
enforce or set aside the award The courts are very 
jealous of any attempt to “oust their junsdiction,” by 
agreements to refer differences not yet risen, or covenants 
not to sue in respect of such differences. The 11th section 
of the Common Law Procedure Act, however, enables a 
defendant to take advantage of an agreement to refer by 
applying to the court to stay proceedings m the actions, 
and compel the plaintiff to resort to arbitration. In a 
pending action the matters in dispute may by consent of 
the parties be referred to arbitration, before or after the 
action is called on trial, by a rule of court, or by order of 
a judge at the trial If it should be made to appear, at 
any time after the issuing of the writ, to the satisfaction 
of a court or the judge that the “matter an dispute consists 
wholly or in part of matters of mere account,” the court or 
judge may order such matter to be referred to an arbitrator 
or an officer of the court (Common Law Procedure Act, 

§ 3) At the trial of any issue of fact, matter of account 
therein arising may by order of the judge be similarly 
refened (section 6) In the latter case the power cannot 
be exeicised after the jury is sworn Among the statutes 
authorising reference to arbitration in cases of dispute the 
most important are the Land Clauses Consolidation Act, 
1845, the Railway Clauses Act, 1845, and the Companies’ 
Clauses Act, 1845 — statutes which consolidate the “com- 
mon clauses ” usually inserted m Acts relating to the sub- 
jects named in their respective titles. 

The powers of the arbitrator are very various. He may 
have the power of a jury or a judge at Nisi Prius, of a 
court in banco, of the Lord Chancellor, or of a master. 
The time for making the award is usually fixed by the 
submission , m other cases the legal period is three months 
The time, however, may be enlarged by a rule of court, or 
by order of the arbitrators themselves. The award or 
decision of the arbitrators ought to decide finally all the 
questions m dispute, and ought to he certain and definite ; 
it ought to he “mutual,” i.e , it should ascertain the rights 
and duties of both parties, and it must be possible and 
consistent with itself. It is a general rule that an award 
cannot be impeached for a mistake in law or in fact, 
although it is to be regretted that the practice of the courts 
on this point is by no means uniform Where a demurrer, 

% e , an issue in point of law, was referred to arbitration, it 
was held that a mistake in law was no ground for setting 
aside the award. On the other hand, it has been held 
that a clear gross mistake affecting the whole award may 
be a good ground for having it set aside. 

Akbitkation, in International Law, is one of the recog- 
nised modes of terminating disputes between independent 
nations. Yattel calls it “ a reasonable and natural mode of 
deciding such disputes as do not directly interest the safety 
of a nation.” Heffter mentions six cases in which the judg- 
ment of the arbitrators would not be binding on the contend- 
ing parties, viz , when the agreement has been insufficient, 
when the arbitrators have been incapable, when they have 
acted on bad faith, when the parties have not been under- 
stood, when the award is in excess of the reference, and 
when it is contrary to natural justice. Arbitration is 
sometimes spoken of as a universal substitute for war, but 
hitherto there has been no inclination, on the part of inde- 
pendent states, to submit any but secondary questions to 
the decision of neutral parties The king of Prussia acted 
as arbitrator between England and France m 1843, m [ 
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what were known as the Portendic cJaima In the case of 
the “ General Armstrong ” privateer, between the United 
States and Portugal, the piesident of the French Republic 
(afterwards the Emperor Napoleon) acted as arbitrator. 
The most formal experiment m arbitration, however, was 
the Geneva Convention m 1872 The United States 
having for many years urged upon England the settlement 
of what were called the “Alabama” claims, a treaty was con- 
cluded by which the case was refeired to five arbitrators 
named by England, the States, the Swiss Republic, the 
king of Italy, and the emperor of Biazil, respectively 
Three new rules were at the same time drawn up for the 
arbitrators to follow m deciding on the liability of England 
The award was m favour of Ameiica, and the English 
representative (Lord Chief -Justice Cockburn) was the only 
dissentient. 

Arbitration is frequently employed to settle differences 
not of a legal character, e g , disputes between masters and 
•workmen as to the rate of wages, hours of labour, Ac 

ARBOGA, an ancient town m Sweden, m the govern- 
ment of "Westerns, 30 miles S W of Westerns, on a river 
of the same name as itself, near its junction with the canal 
which joins the Malar and Hielmar Lakes, It was formerly 
a place of great trade, and contained five churches, three 
monasteries, and four chapels, but, though there is still 
some traffic m "woollen, iron, and wooden wares, its pros- 
perity has greatly decreased. It is well known as the 
seat of several important assemblies, particularly the 
parliaments of 1434, 1440, and 1471 , and that of 1561, 
when the estates accepted the “Arboga articles,” by which 
Erie XIV restrained the power of his brothers. The 
town gives its name to the coinage of 1625 and 1627, 
which consisted of llippmgw) , or square copper pieces, and 
fyilcar, or farthings In the neighbourhood there are 
mineral springs Population, 3269. 

ARBOIS, a town in France, lat 46° 54' N , long. 5° 
47' E , in the department of Jura, and arrondissement of 
Poligny, situated in a deep valley, on the Cuisance, 940 
feet above the level of the sea It has long been famous 
for its wines, which as early as 1493 were exempted from 
taxation m Burgundy and the German empire by Maxi- 
milian I The rest of its trade consists m brandy, oil, 
fruits and flowers, grain, cattle, saltpetre, leather, cheese, 
earthenware, and paper. It was the seat of a commandery 
of the knights of Malta, had two monasteries and three 
nunneries, and still possesses a college and the rums of a 
castle The church of St Just is famous for its magnificent 
carvings m wood. Population, from 6000 to 7000. 

ARBOR VlTiE {Tree of Lije), is a name applied to 
species of Thuja and Biota The name was given by 
Clusius, and its origin is uncertain. The plants belong to 
the Coniferous order, and have been placed m the tribe 
Abietinese and the sub-tribe Cupressineee (Cypresses), in 
which the anthers are 3 to 5, rarely 2 ; scales of the cones 
4 or more, usually placed opposite to each other in a 
decussate manner, persistent (not falling off), seeds having 
usually 2 to 3 wings ; cotyledons 2. Thuja, or Thuya 
occidental is (L ), is the Western or American Arbor Vibe 
The name Thuja seems to be derived from the Greek word 
6vo<s, signifying sacrifice, probably because the resin procured 
from the plant was used as incense The plant is the 
Cupi essus Arbor VttcB of old authors, Xt is a native of 
North America, and ranges from Canada to the mountains 
of Virginia and Carolina It is a moderate sized tree, 
and was introduced into Britain in 1596. In its native 
country it attains a height of about 50 feet. The leaves 
axe small and imbricate, and are borne on flattened 
branches, which are apt to be mistaken for the leaves. 
When bruised the leaves give out an aromatic odour. The 
! resin obtained from the plant has been used as a remedy 
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m lheumatic affections. The flowers appear eaily m spring, fiom /hos, life, probably in connection with file name 
and the fruit is ripened about the end of Septembei In (l tree of life ” This is the Eastern or Chinese Arbor Yitss. 
Britain the plant is a haidy evergreen, and can only be It is a native of Japan and China It was introduced 
looked upon as a huge shiub or low tree. It does not into France in the leign of Fiancis I. It has roundish cones, 
furnish tnnbei of good size It is often cut so as to form with numerous scales and wingless seeds The leaves, which 
hedges in gaidens The wood has been used for posts, have a pungent aromatic odour, are said to yield a yellow 
Another species of Aibor Vit® is the Thuja oriental is dye There are numeious varieties of this plant in cultiva- 
tion ), Biota 01 imtalis (Endlicher). The latter generic tion, one of the most remarkable of which is the Cupressm 
name is derived from the Greek adjective /Swords, formed pendula of Thunberg (j- H. B.) 

AEBOEICULTUEE 


RBORICULTUBE comprises all that relates to the 
cultuia of trees, and is one of the great divisions of 
agriculture , it is a bianch of rural economy of much moie 
recent date than either the cultuie of gram and heibage 
plants, or the breeding and reanng of cattle The culture 
of those plants which supply the food of man or nourish 
the domestic animals must have exclusively occupied his 
attention for many ages , whilst the timber employed in 
houses, ships, and machines, or for fuel, was found m the 
native woods. Hence, though the culture of fnut-tiees, 
and occasionally of ornamental trees and shrubs, was prac- 
tised by the Egyptians, Greeks, and Romans, the cultivation 
of timber-tiees on a large scale only took place in modern 
times In the days of Charlemagne, the greater part of 
France and Germany was covered with immense forests ; 
and one of the benefits conferred on France by that prince 
was the rooting up of portions of these forests throughout 
the country, and substituting orchards or vineyards. 
Artificial plantations appear to have been formed m 
Germany sooner than m any other country, apparently as 
eaily as the 15th century In Britain planting was begun, 
though sparingly, a century later After the extensive 
transfers of property on the seizure of the church lands by 
Henry VIII , much timbei was sold by the new owners, 
and the quantity thus thiown into the market so lowered 
its price, as Hollmgshed informs us, that the builders of 
cottages, who had formerly employed willow and other 
cheap and common woods, now built them of the best oak. 
The demand for timber constantly increased, and the need 
of an extended surface of aiable land arising at the same 
time, the natural forests became greatly circumscribed, till 
at last timber began to be imported, and the proprietors of 
land to think, first of protecting their native woods, after- 
wards of enclosing waste ground, and allowing it to become 
covered with self-sown seedlings, and ultimately of sowing 
acorns and mast m such enclosures, or of filling them with 
young plants collected m the woods, — a practice which 
exists in Sussex and other parts of England even now. 
Planting, however, was not general m England till the 
beginning of the 17th century, when the introduction of 
trees was facilitated by the interchange of plants by means 
of Botanic Gardens, which, m that century, were first 
established in different countries. Evelyn’s JSi/lva, the 
first edition of which appeared m 1664, rendered an ex- 
tremely important service to Arboriculture , and there is no 
doubt that the ornamental plantations, m which England 
surpasses all other countries, are in some measure the result 
of his enthusiasm. In consequence of a scarcity of timber 
for naval purposes, and tbe increased expense during the 
war of obtaining supplies from other countries, planting 
received a great stimulus in Britain in the early part of 
this century. Since the peace of 1815 the rage for planting 
with a view to’ profit has subsided] but there is a growing 
taste for the introduction of trees and shrubs from foreign 
countries, and for their cultivation for ornament and use. 
The profusion of trees and shrubs planted around suburban 
villas and country mansions, as well as in town squares 


and public parks, shows how much arboriculture 1 is an 
object of pleasuie to the people The progress of the 
Aiboncultural Society of Scotland, founded m 1854, and 
now containing 600 members, is a further indication of the 
national taste. Again, it may be remarked, that while 
isolated trees and old hedgerows are disappearing before 
steam cultivation, the advantages of shelter from well- 
arranged plantations are more fully appreciated ] and more 
attention is paid to the principles of forest conservancy 
both at home and abroad. In all thickly peopled countries 
the forests have long ceased to supply the necessities of the 
inhabitants by natuial reproduction; and it has become 
needful to form plantations either by Government or by 
private enterprise, for the growth of timber, and m some 
cases for climatic amelioration. In British dependencies the 
Government of India have acted with greatest vigour, having 
formed a State Forest Department, one object of which is 
the culture of the most valuable timber trees, as the teak in 
Malabar, Central Piovinces, and Burmah, the Deodar m the 
Himalayan valleys, and Babool (Acacia arabica ), kc., which 
covers large tracts both m South and North India, for the 
supply of railway fuel. The successful growth of Australian 
acacias and gum trees on the Nilgin lulls, mahogany m 
Bengal, and the spread of the cinchona cultivation on 
various mountain ranges, testify to the energy and skill 
with which the culture of exotic trees is carried on in 
British India. Before giving a sketch of the present prac- 
tice of arboriculture, it is necessary to premise that this 
article is confined to well-known and hardy British trees, 
to a few valuable foreign species, and to plantations made 
with a view to timber produce. 

Gene) al View of the Trees cultivated in Britain . — Trees 
differ from one another in regard to magnitude ; slowness 
or rapidity of growth ; suitableness for particular soils, and 
for'elevated exposed situations, or low and sheltered places ; 
texture, colour, and durability of the timber, delicacy or 
hardiness , ease or difficulty of propagation and rearing ; 
production of showy flowers or fruits; and in other re- 
spects. In regal d to magnitude, those trees which, in 
Britain, and in the same parallels of north latitude attain 
the greatest height, are the spruce and silver fir, the larch, 
and Scotch pine , and these also are the. trees which, in 
most parts of Britain, produce the greatest quantity of 
timber m their trunks relatively to that contained m their 
branches, and m the shortest time. Poplars, willows, and 
some species of elm, are rapid-growing trees ; their timber 
is rarely contained in one straight trunk, as m the case of 
pines, a consideiable portion being distributed among the 
branches. Hence, where the speedy production of timber 
is the main object, pines are the preferable trees for planting 
Where- landscape effect is more desired than the production 
of timber, some of the poplars and elms, the Huntingdon 
willow, in some situations the birch, and m others, such as 
on the sea-shore, the sycamore and tamarisk, are suitable 
trees. Where the object is to clothe a sterile surface of 
dry sand, the birch, Scotch, Austrian, and cluster pines are 
among the best trees we have; and if the situation be 
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exposed to the sea-breeze, the common and the Norway 
maple may be substituted, m the warmer part3 of the 
island, the evergreen oak ( Quercus Ilex), and for the 
marshes of the warmer paits, Taxodium distichum or 
deciduous cypress. For moist soils which cannot be drained, 
the white, trembling, and Ontario poplars have the property 
of sending their root3 along the surface of the ground 
Some species of willow and some poplars will grow near 
water in situations where their roots can enter into it, but 
will not grow in undrained soil. All the known species of 
trees and shrubs may be successfully grown in almost any 
kind of soil not beyond average moisture, dryness, or 
tenacity. In some soils, however, they thrive better than 
in others, and the timber produced generally vanes m 
quality according to the soiL Thus, a rich soil, while it 
contributes to the rapid growth of the coniferous tnbe, 
renders their timber less durable , and the same law holds, 
more or less, with every other species of tree 

The influence of climate on trees is much greater than 
that of soil , for, whilst many trees grow on any soil, every 
tree may be said to have its particular chmate , that is, a 
climate in which, the soil and other circumstances being 
suitable, it will pioduce the largest and most enduring 
tnnbei. Hence, when we take the geographical range of 
any species, we And what may be called a central climate, 
where it attains its largest size , and as it recedes from this 
chmate, by latitude or elevation, into one either colder or 
hotter, it gradually diminishes in size, till it at last appears 
in the foim of a shrub Thus the common oak, which in 
Britain attains its largest size in Sussex and Hampshire, 
dwindles into a shrub on the mountains of Scotland and in 
the noith of Africa j its degeneracy being occasioned m the 
one case by extreme cold, and m the other by extreme heat 
Even within Britain the absolute character of trees, relatively 
to climate, is obvious The English or narrow-leaved elm, 
supposed to be a native of Asia Minor and of China, attains 
a large size near London, pioducmg a great bulk of timber m 
a short period, and ripening its seeds, while m Scotland it is 
considered only an ornamental tree. The Lombardy poplar, 
which in the central counties of England attains 125 feetm 
height m fifty years, is seldom seen of timber size m Scot- 
land. The sweet chestnut and walnut, cultivated both for 
fruit and timber in many parts of England, can rarely be 
grown with profit for either purpose north of Newcastle 
Climate may be considered in regard to the average 
yearly and monthly temperature, and the degree of atmo- 
sphenc moisture. A high annual temperature is no proof 
that a climate is suitable for trees , but a high summer 
temperature is suitable for many kinds, though the winter 
temperature may be very low. Thus the oaks and other 
trees of North America, attaining there a prodigious size, 
survive a winter as cold as that of St Petersburg, where no 
native oaks are found ; but North America enjoys a very 
high temperature during summer, which rapidly develops 
the foliage, and matures the young shoots, enabling them 
to withstand the most rigorous winter. The much larger 
rainfall of that portion of America, as compared with St 
Petersburg, has doubtless important bearings on the ques- 
tion. In England the average temperature of the year is 
as great as that of the oak countries of the United States , 
but summers m the former country are comparatively 
cold, moist, and more cloudy ; and though its winters are 
much milder than those of the latter, the spongy, unripened, 
young shoots are always more or less injured by frost 
Again, in a mild chmate, the trees of those countries which 
have a severe winter come into leaf earlier in the spring 
than the indigenous trees, t and frosts often occurring at 
that season, they are liable to injury. 

'Evergreen trees form an important division of the 
vegetable, kingdom ; and of these there are two classes, 
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distinct relatively to climate and temperature The first 
comprises the conifers, which endure a degree of cold aa 
gieat as that in which any deciduous tree thrives, and the 
second, the broad-leaved evergreen trees, such as the holly, 
box, laurustmus, laurel, evergieen oak, cork-tree, and the 
evergreen magnolia, trees of comparatively mild climates, 
and always indigenous on islands or on continents at low 
elevations, and at no gieat distance from the sea hence the 
large number of eveigreeu trees which grow well m Britain, 
compared with those which survive the winter in the same 
latitude on the Continent. 

A small proportion only of the trees cultivated in Britain 
are indigenous Some are natives of other parts of Europe, 
and about two thirds of the whole are from North America. 
Of these North American trees there are scarcely any worth 
cultivating m Britain for their timber, the summer not being 
sufficiently hot and light to bring the timber to maturity. 
The most useful trees of Britain are those which are 
indigenous, such as the oak, ash, broad-leaved elm, Scotch 
pine, 4c ; or those found in the same hemisphere and in 
the same parallels of latitude, such as the larch, spruce, 
silver fir, &c Of all tiees cultivated in Europe, the most 
valued for the strength and durability of its timber is the 
common oak, and next perhaps to it, the larch. The 
trunk of the oak, when freed from the soft or outer wood, 
and thoroughly seasoned by exposure to the air, will last 
an unknown period of time m buildings and machines. 
The common European oak is more durable as timber than 
any of the American oaks, even when grown in America, 
unless we except the live oak ( Quercus virens ); and no 
timber equals it for shipbuilding, except the teak of India. 
The most generally useful timber grown m Britain is the 
Scotch fir, but as this is imported from the north of Europe, 
and a substitute for it from North America, it is not planted 
m Britam so extensively as it otherwise would be. The 
timber of the larch is more durable than that of the Scotch 
fir ; but being apt to warp, and not so easily worked, it is 
less convenient for house-carpentry and joinery. The 
timber of the common ash is valuable in the construction 
of agricultural instruments and machines, and it is one of 
the few woods which are almost as valuable when young as 
when mature The wood of the broad-leaved elm is strong 
and durable, but that of the English and Dutch elms is less 
so. The wood of the poplar and of the willow, when 
exposed to constant atmospheric changes, speedily decays ; 
but when thoroughly seasoned, and kept perfectly dry, it 
is very durable. 

Trees suited for Particular Purposes, 

1 Conifers or resinous trees , 2 Hard-wood trees j and 
3. Soft-wood trees. 

1. Conifers. 

Coniferous trees are characterised by straight erect trunks, 
with branches m regular tiers, which do not acquire the size 
of timber. They never send up shoots from the stool when 
cut over at the ground. The leaves are generally linear or 
needle-shaped, without veins, and evergreen. The seeds are 
produced m cones, and the whole plant is more or less 
resinous. They belong to the Gymnosperms, a family of 
the Dicotyledons. 

The Larch ( Larix europcea , D.O.) produces the most 
valuable timber, which is of great durability. Young 
larches, 6 or 8 feet high, are useful for sheep stakes, rustic 
palings, or dead fences. Young trees from 10 to 15 feet 
in. height are found to form excellent hop-poles. 1 The 

1 Tor the durability of the mature timber, both in cml and naval 
architecture, we may Tefer to the Transactions of the Highland Society 
of Scotland , vol. xi. p. 165, and Loudon’s Arboretum Bnta%nicim i 
vel iv p 2387. 
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bark of the larch is of considerable value in tanning , and 
as the leaves are deciduous, grass grows better under its 
shade than under any other species of pine. The larch is 
readily increased by seeds, which ripen abundantly m 
Britain, it prospers best in cool argillaceous soil, moist 
rather than dry, and at a considerable elevation above the 
sea. In certain soils, it is subject to decay of the heart- 
wood , and of recent years disease has seriously affected 
many of the finest plantations m tins country, especially 
those beyond the age of fifty years. The larch is indigenous 
m the alpine region of Central Europe, and is a striking 
example of the successful introduction of an exotic, having 
been completely naturalised m Scotland for more than a 
century Other species of Lari x, natives of Siberia and 
North America, are inferior as forest trees 

The Scotch Pine (Pmus sylvestns , L ) is, next to the 
larch, the most valuable coniferous tree grown m Britain 
It furnishes the yellow deal of the Baltic and Norway, 
which is unequalled by any other pine m Europe or North 
America The best grown m Britain is produced m the 
native Highland forests , but there is reason to believe that 
artificial plantations, in similar soils and situations, would 
produce timber of nearly equal value. This tree is readily 
increased from seeds, which, unfortunately, are produced m 
the greatest abundance on stunted or inferior trees It is very 
desirable to select seeds from the best varieties, as is now 
systematically done by nurserymen. The Highland variety 
with horizontal branches is that of highest repute The Scotch 
fir is a native of Europe and Asia, but not of America. 

The Cluster Pine ( Pinus Pinaster , Sol ) is not adapted 
for general culture m Britain, and therefore scarcely merits 
to be ranked among British timber-trees In some parts 
of the east coast of England, however, plantations of this 
tree have been raised , and in deep sandy soil it produces 
a considerable bulk of timber in a short time, thriving 
better when exposed to the sea-breeze than any other pine 
The wood is not so durable as that of the Scotch pine , 
but it may be employed m the joinery of ordinary apart- 
ments. In general, however, it is not sufficiently strong 
for the roofing, joists, and other carpentry of dwelling- 
houses In France, and particularly in the neighbourhood 
of Bordeaux, it is extensively grown on the sandy wastes, 
for the production of resin, tar, and pttch, which are 
obtained by incisions made m the trank, and by subjecting 
the wood to the action of fire. The seeds are ripened m 
England. The young plants require more care in trans- 
planting than those of most other pines, being furnished 
with a stronger tap-root The cluster pme is a native of 
the south of Europe and Algeria 
The Spruce Fir (Abies exeelsa , D.G ) is, as a British 
timber-tree, next in value to the Scotch pme The young 
plants and the spray are durable; and the trunk grows 
straighter, more erect and slender, than the larch The trunk 
is seldom sawn into boards , the great value of the tree 
being for poles of every kind, from those fit for the hop up 
to masts for smaller ships It is often used with the bark 
on, for poles or fence-wood. In most parts of Europe, the 
poles used m the scaffolding employed m erecting buildings 
are formed of this tree, the wood being light and elastic. 
The spruce fir ripens seeds abundantly m Britain, from 
which plants are as easily raised as the Scotch pine and the 
larch. It prefers a rather moist soil, and only attains a 
great height m sheltered situations , hut it grows anywhere 
to a size fit for hop-poles or fencing in a short time. lake 
the Scotch pme, it is subject to few diseases. The spruce 
is a nativo of Germany, Sweden, Russia, and Norway, but 
not of Britain or of North America 

The Silver Fir ( Abies pectinata, D C ) the largest of the 
European conifers, in various soils and situations produces 
a great hulk of timber m a comparatively short period , 


the timber is considered less strong and durable than that 
of the spruce fir or the Scotch pme, but it does not warp, 
and is adapted for all kinds of carpentry The timber is 
white, and when not exposed makes excellent flooring 
The tree is of slow growth for the first ten or twelve years , 
nevertheless, even m the north of Scotland it attains the 
height of 100 feet m sixty or seventy years It ripens 
seeds in Britain, but more sparingly than the spruce fir, 
and plants are easily raised It is in general healthy, but 
its cultivation is more difficult than that of the spruce, as 
the shoots of young trees are liable to he killed by frost 
This species is also very subject to the attacks of an insect, 
Enosoma, which often causes the death of the tree The 
silver fir is a native of Central Germany, and of the 
mountains of Italy and Spam. Nearly allied is the Abies 
balsamea, halm of Gilead fir, a native of North America, 
which produces the Canada balsam, but it cannot bo 
recommended for cultivation, as it is short lived. 

Many conifers might be mentioned which, though not pro- 
ducing timber in Britain, are worthy of cultivation Of 
the American pines we have the Pmus Strobus, L., 
Weymouth pme, which furnishes the white wood of Ameri- 
can commerce Several Californian pines have been 
introduced; of these Abies Douglasii is the most promising 
Cupressus Lawsomana is a beautiful tree, and also Sequoia 
gigantea , the mammoth tree, a general favourite in pleasure 
grounds, but a considerable period must elapse before we 
can judge of their being adapted for general culture as 
timber trees m this country Of Asiatic conifers, Cedrus 
Peoclara and Libam are much grown for ornament. Pinus 
exeelsa , which resembles the Weymouth pme, and Abies 
Smithiam and Webbiana grow fairly in many parts of 
Britain, the Smithian pme being apparently the best 
adapted to the climate 

The Yew Tree ( Taxus baccata, L ) attains its full per- 
fection m this its native country, but on account of its 
slow growth it cannot be recommended to the planter, 
whose mam object is profit 

Broad-leaved Trees (hois femllus) m contradistinction to 
needle-leaved, are classed, according to their timber, in two 
subdivisions, hard and soft wood trees They are character- 
ised by large trunks and widely spreading woody branches, 
and broad leaves with branching veins; they send up 
shoots from the stool when cut over by the ground , and 
they are deciduous They belong to the Dicotyledons. 

2 Hard-wood Trees. 

The hard-wood Timber-trees of Great Britain are charac- 
terised by the comparative hardness and durability of their 
wood, and comprise the oak, ash, elm, beech, sweet chestnut, 
walnut, and Robima or false acacia. The British oak 
includes two sub-species, the stalked fruited or most com- 
mon oak, Quercus pedunculata, and the stalkless fruited or 
less common oak, Quercus sessihflora The latter grows 
more erect and more rapidly than the other, particularly if 
the soil be good. In England and the lowlands of Scotland, 
Q. pedunculata is the commoner of the two oaks ; but m 
North Wales and the hill parts of northern England, Q 
sessiliflora is more frequent Intermediate forms between 
these two oaks are found m England and elsewhere, and 
the leading botanists of the day unite them under the old 
name of Q Bobur. The wood of the oak is the strongest 
and most durable of all British timber-trees ; but on account 
of the slowness of its growth it is not always the most 
eligible for planting Oak plantations are more valuable 
than others when in a young state, on account of their 
bark From the demand for oak as ship-timber, the price 
of trees fit for that purpose is always considerable; but 
the largest trunks employed in naval architecture do not 
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attoiJ an adequate return for the number of years they 
have stood on the ground Accordingly, we find that the 
Governments both of France and England grow this descrip- 
tion of timber largely m national forests. The wood of 
the oak is applicable to a greater number of uses than that 
of most othei trees Houses, ships, furniture, and machines 
may be formed almost entirely of oak, and consequently 
there is a ready sale for this timber almost everywhere 
Hence there is more inducement to plant it m Britain than 
any other hard-wood tree. It is easily raised from acorns, 
which ought to be collected from the most vigorous trees 
The British oak is a native of most parts of Europe, but 
not of Asia, Africa, or America 
The Ash (Fraxinus excelsior , L ) is in Britain next m value 
to the oak as a timber-tree It requires a good deep loam 
with gravelly subsoil, and a situation naturally sheltered, 
such as the steep banks of glens, rivers, or lakes , m cold and 
wet clay it does not succeed. As the value of the timbei 
depends chiefly on its toughness and elasticity, it is best 
grown m masses where the soil is good , the trunk is thus 
drawu up free from large side-branches. The tree is a 
native of Central Europe, and is easily propagated from seeds 
It throws up strong root shoots The ash requires much 
light, but grows rapidly, and its terminal shoots pieice 
easily through thickets of beech, with which it is often 
associated Unmixed ash plantations are seldom satisfac- 
tory, because the foliage does not sufficiently cover the 
ground j hut when mixed with beech it grows well, and 
attains great height and girth Coppice shoots yield 
excellent hop-poles, crates, hoops, whip-handles, &c The 
timber is much used for agricultural implements, and by 
coach-builders and wheelwrights. The supply of this 
valuable timber is annually becoming more limited on 
account of the decreasing use of hedgerow trees 

Of the Elm there are two species, the common or narrow- 
leaved elm (TJlmus campestns, L ), and the Wych or broad- 
leaved elm ( Ulmus montana, L ) There are many varieties, 
such as the Dutch elm and the smooth-leaved or Huntingdon 
F»1m J the latter much valued for its timber The narrow- 
leaved elm is not very common in Scotland, but in the 
central districts of England it becomes a handsome tree , 
and the timber is used for important purposes m ship- 
building, as well as in the construction of machines and 
agricultural buildings The Wych elm is a hardy tree, of 
rapid growth , but, unless planted m masses, it seldom 
produoes a straight handsome trunk It strikes from layers 
with great facility, and when a branch touches the ground 
it is sure to take root Few trees are more difficult to 
uproot than Ulmus montana,, and it is rare to see it thrown 
over by the wind. It has a wide-spreading head, often 
sloping to one side, and lashing its neighbours with such 
force that it is sometimes interdicted in mixed plantations 
Its timber is more durable than that of the English elm, or 
of any of the hybrids It is much used m agricultural 
carpentry, m rural machinery, and in household furniture 
The Wych elm produces abundance of seeds, which, if sown 
as soon as they are gathered, often come up the same year , 
but the English elm and the hybrids produce seeds spar- 
ingly, and are usually propagated by layers or by grafting 
on the Wych elm One remarkable difference between the 
English and Wych elms may be noticed, viz , that the latter 
never throws up suckers from its roots ; and it is therefore 
peculiarly valuable as a stock for the English elm, and for 
those varieties which do throw up suckers. There are othei 
species and varieties of European elms, and several kinds 
of American elms, hut none are deserving of culture in 
Britain as timber-trees. The elm is subject to the ravages 
of several insects, especially Scolytus destructor. 

The Beech (Fagus sylvatica , L.) is one of the largest 
British trees, particularly on chalky or sandy soils. It is a 
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handsome tree in every stage of its growth, but is more injuri- 
ous to plants under its drip than other trees, so that shade- 
bearing trees, as holly, yew, and thuja, suffer. Its leaves, 
however, ennch the soil Iu England and America the 
beech has a remarkable power of holding the ground 
where the soil is congenial, and the deep shade prevents 
the growth of other trees It is often and most usefully 
mixed with oak and Scotch fir The timber is not remark- 
able either for strength or durability It was formerly 
much used m mill-work and turnery , but its principal use 
at present is m the manufacture of chairs, bedsteads, and 
a variety of minor articles It is a native of the south of 
England, and of various parts of the continent of Europe. 
There are some varieties, particularly the purple and weep- 
ing beech, and there are one or two species natives of 
North America, but none of them deserve notice as timber- 
trees. It is propagated by its mast, which is produced 
plentifully in fine seasons 

The Hornbeam (Caipmus Betulus, L.) is an indigenous, 
moderate-sized, slow-growing tree, hearing a general resem- 
blance to the beech, though of less value. It coppices 
well, and along with beech is valued for making hedges, as 
these trees retain then leaves a great part of the winter 
The hornbeam is propagated by its nuts, which are produced 
m abundance. The wood is nsed for tool-handles, cog- 
wheels, and screws Selby ( British Foiest Trees) recom 
mends the use of the hornbeam as a nurse-tree. 

The Sweet Chestnut (Castaneavulgans, Lam )isalarge, 
long-lived, deciduous tree, of rapid growth while young, and 
attaining a vast size in South Europe (eg , the renowned 
chestnut of Mount Etna) It was early introduced to Eng- 
land, and is one of its most ornamental trees The timber 
bears a str iking resemblance to that of the oak, which has 
been mistaken for chestnut, hut it may be distinguished by 
the numerous fine medullary rays. Unlike oak, the wood 
is more valuable while young than old. "When not more 
than fifty years old it forms durable posts for fences and 
gates, but at that age it often begins to deteriorate, having 
ring-shakes and central hollows. In a young state, when 
the stems are not above 2 inches m diameter at the 
ground, the chestnut is found to make durable hoops for 
casks and props for vines , and of a larger size it makes 
good hop-poles. It is a native of Asia, North Africa, and 
North America. In Spam and Italy it is grown for its fruit, 
m Britain, for ornament In the south of England in 
warm seasons it ripens its fruit, from which plants are 
easily raised. None of the other Continental or American 
species are cultivated m Britain for their timber. 

The Common Sycamore or false plane ( Acer Pseudo- 
Platanus, L.), the plane-tree of Scotland, is a large tree 
naturalised in Britain, though seldom attaining the height 
of those already mentioned. It withstands the sea and 
mountain breezes better than most other timber trees, and 
is often planted near farm-houses and cottages in exposed 
localities for the sake of its dense foliage. Its wood is 
valued in turnery, for cups, bowls, and pattern blocks. It 
produces abundance of seeds, and is easily raised, but it 
requires good and tolerably dry soil , it will not thrive on 
stiff clays nor on dry sands or chalks. The Norway maple 
(A platanoides, L.) is a hardy tree, used as a breakwind 
in exposed situations on the east coast j but neither it nor 
the other species from Europe or America seems to deserve 
cultivation for the sake of its timber. The sugar maple 
(A. saccharinum, L.) forms extensive forests m North 
America. It has been introduced into Britain for a cen- 
tury, but is rather tender, and requires a dry sheltered 
situation. It is propagated by imported seeds, and it is 
doubtful if it can be profitably cultivated in this country. 

The Common Biroh (Betula alba , L.) is a tree of. the 
second rank, worthy of culture in inferior soils and situa- 
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tions, especially as coppice-wood The spray, in some 
parts of the country, is sold to the hesom-maker, and gives 
a fair return The tree seeds freely, and is easy of manage- 
ment. It is often planted m poor soil as a nurse for oak 
and sweet chestnut It yields excellent fuel The wood 
is used for carving, furniture, and agricultural implements, 
and m the Highlands of Scotland and Sweden for building 
material The bark, covered with a layer of earth, is used 
in roofing, and baskets and boxes are made of it. The 
weeping birch forms one of the most beautiful features m 
Highland scenery Hone of the American or Himalayan 
birches have yet been planted with a view to profit as 
timber-tiees, though cultivated for many years 

The Common Walnut (Juglans regia, L ), ia mentioned 
m the earliest British botanical writings, and is supposed 
to have been introduced by the Romans, It grows well, 
and ripens its fruit in the southern and midland counties 
of England, hut large trees may be seen as far north as 
Ross -shire m sheltered places The fruit is m some years 
plentiful, but ripens only m the hottest summers The 
timber is excellent, and held the fiist place for the manu- 
facture of furniture till the introduction of mahogany, and 
on this account the tree merits moie attention It is raised 
from the nuts, like horse chestnuts , the seedlings should 
be protected from frost dui mg the first winter The rate 
of growth is not rapid, and a deep soil is essential to 
success If cultivated for the fruit, the seedlings should 
be transplanted once or twice 

The Robinia or false acacia (. Robinia Pseud-Acacia, L ) is 
a tree of unquestionable beauty, and much has been written 
of the value of its timber. It was introduced from North 
America m the 17th century, and has been extensively 
cultivated as an ornamental tree In 1825 Cobbett strongly 
recommended the planting of it for its timber It has been 
used largely in England for hop-poles, and m France for 
vine-props In America it is much used for trenails or 
wooden pins for bolting ship timbers It is now planted 
sparingly, the English summer not being sufficiently long 
and warm to ripen the shoots. The tree is readily produced 
from imported seeds, and occasionally from suckers, which 
are abundant It should be planted m sheltered situations 
in dry friable loam It grows rapidly the first few years, 
but the trunk m Britain rarely exceeds 1 foot in diameter 

Amongst hard-wooded trees of the third rank, the timber 
of which is useful, are Gerasus syhestris , the wild cherry 
or gean ; Crataegus Oxyacantha, white thorn ; Pyrus aucu- 
pana , mountain ash or rowan ; P Aria, white beam tree; 
P. Malus, crab-tree ; P. communis, wild pear ; Ilex Aqui- 
folium , holly, and Cytisus Laburnum, laburnum. A 
plantation formed solely of any of these trees is not to be 
recommended, but when they are self-sown or introduced 
by way of variety or ornament, it is well to know that 
their timber is of some value ; the laburnum, yew, and 
holly are the most valuable of the trees of the third rank. 

3 Soft-wood Trees 

The soft-wood trees are remarkable for the rapidity of 
their growth, the lightness and whiteness of the wood, and 
often for their early decay. Among those worthy of culti- 
vation m Britain for timber, are the poplar, willow, alder, 
lime, and horse chestnut ; the two first being those that are 
generally recommended with a view to profit. 

Of the Poplar ( Populus , L ) there are numerous species, 
and several deserve culture for their timber in situations 
where the soil is good and deep, and wheie the roots can 
reach running water, but they do not thnve m stagnant 
marshes The following are the best adapted to our 
climate : — P. alba , abele or white poplar, is widely distri- 
buted over Europe, and is extensively cultivated m Britain 
P. ocmscens , the grey poplar, is classed by Hooker as a 


sub-species These trees attain a large size, giving long 
clean, straight timber, which induces planters to grow it, 
especially near factories, where the wood is used for flooring, 
machinery, &c , as it does not easily ignite The timber 
is soft, white, and light The root throws up strong 
suckers, which always replace trees cut down P tremula , 
the aspen, produces a white wood, which is much sought 
after for the manufacture of paper, and on that account it 
is rising m value P nigra, the black or Lombardy 
poplar, is much planted on the Continent m hedgerows, 
and also m Kashmir — where the pyramidal variety is 
common The wood, which is white, soft, and light, is used 
for sabots, but is not good for fuel The bark is used by 
the tanner The black Italian poplar (P monilifera) is 
always propagated by cuttings of the young wood. It pol- 
lards well, and is a rapid grower Poplars should not 
have large branches pruned off, and they do not coppice 
well, because moisture enters cracks in their wood 

The Willow ( Salix , L ) is an extensive genus, found in 
Europe, Asia, and North America, including all the shrubby 
osier species used for basket-work, as well as a few trees 
The arborescent willows are-most useful trees, and well merit 
the attention of planters They are invaluable for fixing 
the banks of rivers and canals, and are successfully used 
for that purpose As coppice woods with short rotation, 
they are grown in osier beds, and cut annually for basket- 
work, or when three or four years old, for hoops, <fcc , and 
m this way they yield a good return. The laying down 
and treatment of osier beds may be seen in great perfection 
on the banks of the Thames. The wood is used for carving 
and other purposes In North America, fishing nets and 
lines are made of the inner bark All the species are easily 
propagated by cuttings, and require to be grown m damp 
soil. There are three species attaining the size of trees — 
S alba, the white or Huntingdon willow, reaches a larger size 
in twenty or thirty years than any other British tree except 
Populus alba, and often yields 1 foot of solid timber for 
every year of growth S caprea, the goat willow or sallow, 
occurs generally as a large shrub, but attains 40 or 50 
feet m height It forms a good protection in maritime 
situations, hut often by its exuberant growth injures 
more valuable trees The third tree is S fragilis, the 
crack willow, and its sub-species S Ttusselliana, the Bedford 
willow. Another tree willow, S babylonica , or weeping 
willow, a native of Russia and China, is very ornamental 
on islands and river hanks The larvse of several nocturnal 
Lepidoptera feed upon the leaves of the willows, and the 
trunk of the sallow is often injured by the perforations of 
the TrocMlium crabromforme (Lunar Hornet Sphinx) 

The Alder ( Alnus glutinosa, D C ) is an indigenous tree 
met with commonly on the banks of streams, but of smaller 
size than the poplars and tree willows; it often, however, 
attains to 40 or 50 feet It is readily propagated by seeds, 
but throws up root suckers abundantly. The alder is 
important as coppice-wood on marshy ground The wood 
is soft, white when first cut, and turning to pale red, the 
knots are beautifully mottled It is adapted for piles m 
embankments and bridges , and charcoal of alderwood is 
valued in the manufacture of gunpowder. 

The Luo Tree (Tiha europasa, L.), is a beautiful leafy 
tree with wing-like bracts, much prized for ornament, and 
suitable for avenues It is much planted along streets 
and promenades, affording a pleasant shade during summer; 
the blossoms are fragrant, and yield most delicate honey. 
The lime is generally propagated by layers. Its wood, which 
is very light and soft, is used by saddlers, shoemakers, 
glovers, and toy-makers ; and for carving and modelling 
purposes, it is superior to all other British trees. Several 
American lime trees have been introduced, and appear 
well deserving of a place in our arboriculture! collections, 
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The Common Horse Chestnut (JSbculus Hipporastanum, 
L.), cultivated in Europe since the 16th century, is an 
ornamental tree of quick growth m good soil. Its hand- 
some blossom surpasses that of all other British trees, and 
its massive foliage is effective, but the timber is of an 
inferior quality, only used for boarding and packing-cases, 
linings of carts, and wheel-barrows It is rarely planted m 
mixed plantations where profit is an object ; it interferes 
with its neighbours, and occupies too much room It is 
generally introduced near mansion-houses for ornament 
and shade, and the celebrated avenues at Richmond and 
Bushy Park are at the time of flowering objects of great 
beauty. From the crop of nut3 which npen m October 
seedlings are easily raised, and should be placed m nch 
loam, and transplanted before being finally planted out. 

Roadside Trees and Hedges. 

Little attention is paid to the planting of trees along road- 
sides, and m such situations healthy or well-shaped ones 
are seldom seen A pit should be made of sufficient size (2 
to 3 feet square), and filled with good soil mixed with rot- 
ten dung The plants require to be fenced, and for the 
first summer occasionally watered, and the earth dug and 
kept clear of weeds In forming avenues on boulevards, 
the trees should be planted 30 feet apart, and if space 
allows of it, there should be a double row to form a shady 
arch for pedestrians The oversight of these is sometimes 
given to the surfaceman, or to a man appointed for the 
purpose, and it should be his duty to maintain the avenues 
complete Trees, especially m or near large towns, are sub- 
ject to injuries which disfigure their appeaiance or retard 
their growth, and not untrequently destroy the plants 
To prevent this it is customary to surround the stem with 
a cradle, or matting, or thorny branches 

Hedge-plants are of great importance both for shelter 
and protection of plantations By far the best for outside 
hedges are the common hawthorn and the wild crab The 
sloe or black thorn makes an excellent hedge; but it 
throws up many suckers, and requires constant attention 
to keep it within bounds It forms, however, an excellent 
barrier for picturesque plantations, where it is allowed to 
spread itself m every direction Holly and yew hedges 
are suitable for inner enclosures The holly forms an 
excellent hedge, both for gardens and fields, as its leaves 
are rarely injured by insects ; and, being an evergreen, it 
harbours neither weeds nor vermin at its roots Birds are 
also much less apt to build in it than in deciduous hedges. 
It has two disadvantages, viz., the slowness of its growth, 
and imperviousness to wind in the winter season. Were 
holly hedges occasionally introduced among those of the 
common thorn, they would add greatly to the beauty of 
the country in winter The common furze sown on the 
top of a bank forms an effective hedge m a short period, 
but it is not durable In moist soils, willows or poplars, 
and m situations exposed to the sea-breeze the elder, 
may be planted ; but such hedges can be hardly considered 
as fences from want of compactness and density of foliage 
The land for hedges should be carefully prepared and freed 
from weeds before planting, and the expense of doing this 
will be well repaid by the growth of the hedge afterwards 
The ground should be cleared of weeds two or three times 
a year until the plants have reached some height. Hedge 
plants should not be pruned till after three years, or they 
will become stunted ; after that pruning should take place 
once a year A hedge one-third beech and two-thirds haw- 
thorn is excellent for high and cold situations. 

Coppice 

Coppice or Copse consists of self-sown or planted trees 
periodically cut before they attain the size of timber. 
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This system of wood cropping was more extensively 
adopted thirty years ago than it is now, as the value of 
oak bark is much reduced owing to the introduction of 
foreign bark and other substances for tanning One 
requisite for copse woods is that they should spring up 
freely from the cut root Most of the broad-leaved trees 
and shrubs may be cultivated as coppice wood ; in soft, 
wet soils, birch, alder, and various willows are amongst 
the most useful trees, and m drier soils the oak, chestnut, 
and ash are valuable for this mode of cultivation 

Ornamental Teees and Shrubs 

As already observed, we exclude from consideration in 
this article flowering and fruit-bearing trees and shrubs. 
We also exclude all those that require special protection, 
and confine ourselves to trees and shrubs considered orna- 
mental from their general form, and suited for introduction 
into plantations in most parts of Britain These are 
arranged under the heads of evergreen and deciduous 

Evergreen Ornamental Ti ees and Shrubs. — The climate 
of Britain enables us to cultivate many evergreens , new 
species are imported, and varieties are produced by accident 
or experiment, so that the number is always increasing 
All the pine tribe may be described as highly ornamental, 
and many of them enduie the open air m the coldest parts 
of Britain The Deodar (Cedrus Leodara ) naturally grows 
m compact forests, clearing itself of side branches like the 
larch ; m this country single specimens have been exten- 
sively planted of late years for ornament Large quantities 
of seeds are annually imported from the Himalaya, and it 
is also raised from cuttings The Lebanon and Atlas 
cedars ( Cedi us Libani and atlantica ) are closely allied to 
the Deodar ; and it is proved by Hooker that they cannot 
be separated by constant specific characters The Atlas 
cedar is distinguished by a stiff erect leader, and the foliage 
is generally dark, that of the Deodar being light or bluish 
green G? yptomena japonica, the J* apan cedar, is a beauti- 
ful evergreen tree, attaining 100 feet in. height, with a 
pyramidal head; it yields cones abundantly. Sequoia 
gigantea, the Wellingtoma or mammoth tree, remarkable 
as the loftiest tree known, attains 300 to 330 feetm height, 
and 80 to 100 feet in girth, and is a handsome add sym- 
metrical tree. S. sempervirens, the redwood of California, 
is another giant tree, though of smaller size. Both species 
are hardy m England, and are easily raised from cuttings 1 
The Weymouth pine ( Pinus Stiobus) is a hardy ornamental 
tree, introduced in 1705, suited for cold situations; and 
still more so is the Pinus Cembra, which is of slow and 
erect growth and long retains the beauty of youth. Pinus 
excelsa is a hardy and ornamental species, from the Hima- 
laya ; hut when exposed to wind it does not thrive. It is 
inclined to seed rather too early and freely m this country. 
Some of the Californian and British Columbian pmes are 
hardy and ornamental, particularly P ponderosa , the heavy 
wooded pine ; hut it is easily blown over by the wind 
Other species are P Sabiniana, mops, and Murrayana 
The Douglas fir (Abies Dauglasii , Lindl ) is a handsome 
tree, as hardy as the common spruce, differing in the dark 
green colour, and apparently intermediate between the 
common spruce and the silver fir. It was introduced m 
1827, and is of very rapid growth in England and Scotland. 
At Dropmore there is a tree which, at the age of 44 years, 
was 100 ft. high, with 9 ft. 7 in. girth at 3 feet above the 
ground Many specimens in Perthshire raised from layers 
and cuttings since 1846, are 50 to -70 feet high. The 

* An interesting paper u On the Welling tenia gigantea," containing a 
table of the growth of this tree on various soil* In different parts of 
Britain, by Mr Hutchison, is published in the Trans. Hig\. Son. of 
Scot: 1873. 
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black and white spruces (Abies nigia and alba) of Neath 
America are well-known ornaments m our pleasure grounds , 
and there are some Californian species, such as Abies 
lifenziesn, nobilis, and others, which are hardy, and pro- 
mise to be valuable additions to our ornamental tiees 
The Hemlock spruce of Canada (Abies canadensis) is haidy 
throughout North Europe The Cephalonian fir (Abies 
cephalomca , Loudon), closely allied to and piobably only a 
variety of the silver fir, is a handsome tree, readily pro- 
pagated by cuttings and fiom cones imported from the 
Mediterranean A N or dmanniana, Link, a stately tree 
with dark, compact foliage, and ovoid cones, of late yeais 
much cultivated m England, forming forests m the Crimea 
and the Caucasus, is regarded as a vanety of the silvei 
fir by Parlatore and Gn&ebach A Pmscipo , Boissier, is a 
beautiful tiee with rigid whoiled blanches, introduced fiom 
Malaga and Algeria; it is much cultivated m England, 
and thrives well Abies jSmithictna , the Himalayan spiuce, 
closely resembles the common spruce, and is haidy m 
England and Scotland, where it grows with gieat vigour , 
it is readily propagated by cuttings, and by grafting, 
and Butish trees already produce cones Abies Webhanct, 
Lmdl , the Himalayan silver fir, suffers m spring m North 
Europe, because it starts into growth too early . it is grown 
in Ireland and the south-west of England The Chili 
pine (Araucaria imbricata ), a noble tiee in its native 
country, and a conspicuous object in a paik fiom the pecu- 
liarity of its whorls of rigid blanches, is haidy m many 
situations m Scotland as fai noith as Dunrobm. Cupr es- 
sus Lamoniana , introduced m 1854 from California, is 
hardy, and rapidly becomes a handsome tree, ripening its 
cones. The common cypress (Qupressus semper virens, L ) 
glows vigorously in the cential districts of England, but 
scarcely thrives in the northern counties Cupressusglauca 
or lusitamca, L , is a beautiful evergieen, with glaucous 
foliage, but tender, neveitheless, m Iieland it attains a 
great size The Ginkgo or maidenhan tiee (Salisbw ict 
adiantifoha, Sm ) is remarkable foi the singularity of its 
fohage , it is a native of China, but is hardy in many pait-s 
of England. Biota onentahs, Endl (syn Thuja or lentahs, 
Linn , the Arbor vitae), is a small evei green tree, indigenous 
m Japan and China, much cultivated in Europe, with 
fohage Simila r to that of the Cypress The red cedai 
(Jumperus virgmiana, L.), the Phoenician, and other 
Bpecies of jumper, are hardy and ornamental. The holly, 
boxwood, evergreen oak, and Portugal laurel are universally 
known and admired, and their glossy fohage makes them 
specially beautiful in winter. 

Deciduous Ornamental Tiees — We can name only a few 
of the most prominent deciduous tiees planted solely for 
ornament. Magnolia grandiflora is grown chiefly on walls, 
as it suffers from wind Its flowers and fohage are veiy 
beautiful The tuhp tiee (Linodendi on tuhpifera, L) 
forms a tree of the first rank m the climate of London, 
and attains a large size m the milder parts of Scotland , 
for the beauty of its fohage and fioweis, it deserves a place 
in every collection Pama indica, the Himalayan horse 
chestnut, is smaller than the common horse chestnut, but 
extremely beautiful from its large panicles of vanegated 
blossoms There is a fine specimen m the Edinburgh 
Botanic Garden. Kcdreutena paniculata , a native of 
China, is a hardy tree, very ornamental from its fohage as 
well as its flowers There are fine specimens both m Eng- 
land and Ireland y yet the tree is not generally met with m 
pleasure-grounds. The ailanto (. Ailanthus glandulosa), a 
Chinese plant, is hardy in England. It forms a stately 
tree with a straight trunk and magnificent foliage, the 
leaves being sometimes 3 feet in length. In some parts of 
France it is planted as a timber-tree, and thrives well on 
oh alky soils. The bladder-nut tree (Staphylea, L.) may be 
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tiamed to be a handsome low tree, ornamental from its 
fohage, white fioweis, and curious bladder-like capsules 
There are two species — S trifolia and S pmnata The com- 
mon spindle tree (Euonymus europceus ) and the broad-leaved 
spindle tree (E latifolms), when trained up to single trees 
on a deep loamy sod, with ample space, form in autumn, 
when their capsules are ripe, remarkable and striking 
objects The winter-berry (Pnnos glaber) is a deciduous 
shiub, a native of North America, which, like the holly, 
pxoduces fine scarlet berries, and retains them through the 
winter. There are several species, all hardy, and worthy 
of a place in our collections Sophora japomca forms a 
splendid tree in the climate of London, and a pendulous- 
branched vanety is very ornamental In dry and warm 
seasons, when the leaves of most other trees become of a 
paler green than usual, those of this tree assume a darker 
hue Virgilia lutea is a North American tree, with fine 
large fohage, haidy m most parts of Britain , and, m 
America, valued foi the yellow colour of its wood The 
laburnum has already been mentioned as a useful and 
ornamental tree The genus Crataegus consists of many 
species and a vast numhei of varieties, among which are 
many beautiful small trees, remarkable for an irregular 
picturesque outline even at an early age They flower and 
fruit profusely , the flowers are generally white and fra- 
grant, but some varieties are tinged with red and purple , 
they appear from Maich to July, and the Glastonbury 
thorn blooms at Christmas Cotoneaster fngida, bacillans, 

acuminata , microphylla, and nmimulana are small trees 
of great beauty, both on account of their fohage and their 
fiuit They are from the Himalaya, and hardy in England 
They are cultivated in a variety of foi ms, some of which 
have been described as distinct species The wood is hard 
and elastic. Theie are many ornamental species and 
vaneties of the genus Pyr us, which now includes species 
foimerly grouped under Sorbus, Mespihis, &c From the 
Himalaya we have (P. variolosa), a lemaikable tree, with 
leaves sometimes like those of the common pear, and at 
othei times lobed or pmnatifid P Ai la, the white-beam 
tiee, and all its varieties, deserve culture, as compact small 
tiees, remarkable for their large woolly fohage, which dies 
off a fine yellow, their white blossoms, and showy red 
fruit The service tiee (Pyr us Sorbus) and its vaneties 
aie very ornamental. Pyrus japonica, L , is well known 
as one of the most ornamental spring-flowering plants in 
cultivation. Ilamamelis virgimca, the Wych hazel, is 
valuable from its beginning to flower in November, and 
retaining its blossoms till Febiuaiy oi March, though 
rarely seen m collections, it is hardy, and forms a hand- 
some HTnn.11 tree The snow-drop tiee (Halesia tetraptera) is 
one of the hardiest of Noifch American trees, and, whenin 
flower, one of the most beautiful it ripens abundance of seeds 
m this country, by which it is readily propagated, m some 
parts of England it is, hke the American bird-cherry, natu- 
ralised in the copses. It is rarely met with m Scotland, 
though few ornamental trees are so well adapted for the 
climate. The date-plum (Diospyros Lotus) though it ripens 
fruit as a standard near London, is tender m the northern 
counties. The Virginian snow-flower or fringe tree ( Gluon - 
anthus virgmica) is nearly as hardy as the snow-drop' tree ; 
and when planted in a moist soil and trained to a single 
stem, its head is ornamental from its large deep-green foli- 
age, independently of the fine, white, fimge-hke flowers, 
which are suspended from the axils of the leaves. The 
common purple and white lilacs (Syringa vulgaris and 
S. vulgaris alba) are hardy, and make neat small trees 
when trained to a single stem. The weeping-ash { Fraxinus 
excelsior, var. pendula ) is well known. It suffers much 
from cattle or sheep browsing on the pendulous branches, 
disfiguring the plant, which should always be endoaedr 
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The flowering or manna ash (Fraxums Onws), a native 
of the mountains of South Italy, is a handsome tree, de- 
serving a place in ornamental plantations It has a fine 
effect standing singly on a lawn The medicinal manna it 
yields is obtained by making incisions m the stem 
Catalpa sy) mgoefoha is a splendid tree when m flower it 
attains the height of 30 or 40 feet, and sometimes npens 
its seeds in the climate of London ; but m the northern 
counties it seldom does much good It beais a very 
severe cold in winter, provided there has been heat and 
sunshine enough in summer to upen its wood. Of the 
genus Querous , 281 species, European, American, and 
Asiatic, are described m De Candolle’s Pi odromus, and a 
great variety aie procurable in British nui series The 
best known Euiopean species are Q. Suber, the cork oak , 
Q Cerns, the Turkey or mossy cupped oak , Q JEgxlops, 
the Vallonea oak; and Q lusitanica mfectoua , the gall or 
dyer’s oak The Lucombe and Fulham oaks are believed 
to be hybuds between Q Gen is and Subei Q Ilex, the 
evergieen or holm oak, a native of South Europe, Persia, 
and the North-West Himalaya, but introduced into Butam 
m 1581, and commonly planted, attains a large size, and 
frequently npens its acorns The oaks of North Ameuca 
are very numerous and interesting, but they do not ripen 
their shoots sufficiently to be frost-proof. None of the 
deciduous Himalayan species have yet been successfully 
mtioduced. 

Propagation and Culture in the Nursery. 

Nursery Gultwe. — A nursery is a plot of ground devoted 
to the propagation and rearing of trees, it should as far as 
possible be exempt from the influence of frost, which pre- 
vails in low situations, and it ought to contain a vanety of 
soils As a general pnnciple all seeds will germinate m any 
soil provided it contains vegetable matter, and is fuable, 
free of stories, and well drained, with a convenient supply 
of water If a nursery therefore contains the three leading 
soils, sand, loam, and peat, it will suffice for all lequned 
purposes With regard to climate, all deficiencies which 
occur m Britain may be met by glazed frames for raising 
the more tender kinds. It is the interest of the nursery- 
man to have his nursery m a fine climate, and in deep fer- 
tile soil, that he may raise large vigorous plants m the 
shortest period , but it is the interest of the purchaser to 
have the plants reared in a climate and soil inferior to that 
into which they are to be transplanted, because, when this 
is done, instead of the plants receiving a check, as is usually 
the case, they will be impioved by transplanting The 
strength of a plant and its suitableness foi successful tians- 
plantmg consists in all its parts being developed, m the 
thorough ripening of its wood, and in the doimant state 
of its fibrous roots If by any mode of culture these 
requisites can be obtained, together with the long and thick 
shoots which are produced by growing the plants m deep 
uch soil, so much the better; but m the climate of Britain 
trees reared m nurseries with mfenoi and unmanured soil 
are likely to prove most hardy Those who plant m moun- 
tainous districts ■will always find it better to have their 
nurseries on the sides of mountains than in the valleys. 

Propagation. — Trees are chiefly propagated by seeds, 
but also by cuttings, layeis, budding, and grafting The 
timber trees of all countries are raised from seeds, with a 
few exceptions, such as the poplar and willow, which are 
raised from cuttings, and some species of elm, lime, and 
a few others, which are raised from layeis or by giafting 
Most ornamental trees are raised by some of these artificial 
methods, because in this country they seldom ripen seeds. 
Thus, all the American oaks may be grafted on the common 
British oak Most of the foreign maples and birches are 
raised by layers, most of the ornamental thorns by budding 
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and giafting, and willows and poplars by cuttings All 
plants w Inch do not ripen seeds readily aie propagated 
aitificially, and that mode is pieferied by the nurseiyman, 
which expeiienee has proved will piodute the largest and 
most vigoious plants in the shortest time Thus, though 
moie suitable plants would be produced by raising the 
plane and poplai from cuttings, because m that case nature 
would adjust the tops to the power of the loots, yet as 
much laiger plants axe produced by layers, that mode is 
piefeued in commeicial nurseries The lime tree and 
English elm upen their seeds in Butam, but laige plants 
aie much more iapidly piocuied in the fiist case by layers, 
atid in the second by grafting, the mode by which the 
largest plants aie most rapidly pi oduced need not always 
give way to the slower method, but m most cases, it would 
be advantageous to the purchaser that the slower mode 
should be adopted Aceoiding to some waters, seedling 
plants are of gieater durability than those raised m any 
other way, but though this may be true m some cases it 
is not universally applicable, as we know that a bud pio- 
duces as perfect a plant as a seed; the only difference 
being that the bud seems more fully imbued wtth the 
peculiarities of the individual which pi oduced it than the 
seed The poplar, willow, vine, &c , have been propagated 
by cuttings from time immemorial, and appear to possess 
respectively the same properties now T that they did m the 
days of the Romans Seeds should be collected when 
mature fiom the best specimens, and should either be 
sown immediately, or preserved in a place wheie they will 
undergo few atmospheric changes till the proper sowing 
season, which m most cases wall be the following spring 
Natuie, it may bo observed, sows all her seeds soon alter 
they are matured, that is, they drop fiom the tree upon 
the ground in autumn or the beginning of winter, or, in 
the case of some trees, such as the conifeis, not till spnng ; 
but when seeds are thus left to sow themselves many aie 
destroyed by animals, many fall m unfavourable positions 
for germination, and only a small proportion produce 
plants. It is for the aiborieultunst to study nature’s mode 
of sowing, and to mutate only her favouiable features 
The greatei number of seeds may be stored till the following 
spring, that is, till February or March, and then be com- 
mitted to the soil Poplar and willow seeds, however, 
ripen eaily, and when sown immediately on dropping from 
the tree, often come up m the course of a few weeks ; 
whereas, if they are kept till spnng, the gieater number do 
not come up at all , and seeds which lie two years in the 
giound before coming up, such as those of the hawthorn, 
the holly, &c , may be kept till the second spnng before 
they are sown 

In order to show the treatment required for different 
kinds of seeds, and the plants raised from them, it will 
be convenient to throw them into the following groups : — 
Trees producing (1) cones, (2) nuts, acorns, masts, or 
keys , (3) cottony or feathery seeds , (4) fleshy fruits , or 
(5) leguminous seeds. 

Comfe> ous Trees. — Coniferous trees ripen their seeds 
from October till January, and if the cones remain on 
the tree throughout the winter the seeds do not gene- 
rally drop out till April or May, such as drop into favour- 
able soil come up m five or six weeks. The cones should 
be collected immediately after they are ripe, and laid m a 
diy place The seeds aie extracted by exposing the cones 
to the heat of the sun under glass, or by subjecting them 
to artificial heat before an open fire, or on a kiln. The 
seeds are sown in April, in soil dug over and finely raked ; 
and then covered with a thin coating of soil. The beds, 
after the sowing is completed, should be shaded from the 
sun by branches of tree In cold moist climates, such aa 
that of Aberdeen, this shading may be dispensed with : 

II. — 41 
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but in the climate of London it la m most seasons. neces- 
baiy, and may be effected by mats, straw, or evergreens 
For convenience, tlie seeds aie generally sown m beds, a 
slight excavation being made by diawing some of the eaitli 
to tlio sides, and m Older that the seeds may be evenly 
deposited on a somewhat film surface, the bottom of this 
excavation is lightly rolled. Aftei the seeds aie scattered 
over the beds they are again rolled, and the covenng of 
earth thrown over them It is found that the idling of 
the beds before and after sowing, by bunging the seeds 
into close contact with the soil, acceleiates geimmation 
The more tender pines aie sown m pots oi flat earthen 
pans, for the convenience of making them geimmato under 
glass, and to facilitate future transplantation, but the pro- 
cess of sowing is exactly the same The seedlings require 
nothing but the usual culture of the nursery for two 
btimneis, aftei vhich they should be tiansplanted wheie 
the} aie finally to remain, or they should be planted in 
the nurseiy m lines, or scattered over beds , m eithei ease 
they should bo 3 to 6 inches apait, according to then 
height and the length of the leaves Foi the Scotch pine 
and spinco fir, which grow slowly when young, 3 inches are 
sufficient , fox the larch, which grows lapidly, and for the 
pinaster, which has long leaves, G inches are required 
Here the plants may remain two years, and afterwards be 
again transplanted, unless they are m the meantime 
removed to wheie they aie to lemam, which, to ensure 
good timber trees, should be done befoie young conifers 
exceed four years’ growth 

Trees bearing Nuts, Acorns , Mci&ts , Keys , <&c — These 
npen from October to December Acorns usually m 
November, but the beech, horse chestnut, walnut, and 
hazel, npen their fruit in Octobei, and most of the syca 
mores and maples m September All these ought to be 
gathered as soon as ripe, because the best are liable to he 
picked up by wild animals as soon as they drop They 
may be sown immediately or kept till February, as m 
neither case wall they come up till Apul ox May The 
seeds should be sown m a sandy loam, m drills, at such a 
distance fiom each other that the leaves of the seedlings 
may not touch at the end af the fiist season , they should 
be gently pressed down into the soil, and covered to twice 
the depth of the seed Drills are recommended for this 
description of tree-seeds that a spade may he inserted 
obliquely between the rows, so as to cut the tap-root of the 
plants, and force it to throw out lateral roots. This is 
commonly done m the spring of the second year, and, by 
increasing the lateral roots and their fibies, lendeis the 
tree better adapted for transplanting. At the end of the 
second year plants so treated may he taken up, and either 
planted where they are to remain, or transplanted mto 
nursery lines, at distances suited to the habit of the species 
Here they may remain two years longer, and be again 
replanted. The larger and stronger broad-leaved tap-rooted 
trees are, up to a certain point, before they are removed 
from the nursery, the more vigorously will they grow 
where they are finally to remain. The size to be attained 
in the nursery must depend on the condition of the sod 
into which they are to he transplanted If moisture be so 
abundant as to supply the fibuls with water during the 
first summer, even if the removed plant has a stem an inch 
in diameter, so much the better ; it being understood that 
it has been transplanted m the nursery every two years, 
and is therefore well supplied with fibrous roots, and t has 
its wood perfectly ripe If, on the other hand, the soil 
into which the plant is to be transplanted is dry and poor, 
the plants should be removed there at the end of the second 
year, because such plants, being of small size, have few leaves 
to exhale moisture, and before they grow large they will 
have adjusted their roots and annual growths to the locality 
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Trees with Cottony , Feathery, and other soft Seeds — The 
seeds of the geneia Populus, Salve, Alnus, Betula, Ulniuj , 
&c , ripen fiom May to November , poplars in May , wil- 
lows and elms m June, alders in November, and birches 
m Octobci The seeds of the alder and bnch may 
be kept in a cool, dry, airy situation till spring, or sown 
immediately after they are gathered They come up in the 
May oi June following, but the seeds of the elm, poplai, 
and willuw should be sown immediately Many will come 
up the same autumn, and the remainder the following 
Apul and May The seeds maybe dried and preserved m 
bags foi a year , but m this case the greater part will not 
vegetate Poplar and willow seeds require to be sown on 
a suiface rendered level and slightly firm by rolling 
Aftei the seeds are equally distubuted over it, they should 
be covered with light sandy soil, oi vegetable mould, no 
thicker than baiely to conceal the seed After this the 
bed should be wateied and shaded and kept umfoinify 
moist by occasional wateimg when, the plants make their 
appeaiance. Of all seedling trees raised m British nui- 
senes, none grow with so much vigour the fiist year as 
the common elm; and, theiefore, the seeds of this tieo 
require to be placed at a greater distance from each other 
than those of any othei kind. The seeds of the elm keep 
bettei till tlie following spnng than those of the poplai 
and willow 

Trees with Fleshy Fruits — The fruit of the genera Pyrus, 
Cotoneaster, Viburnum, Crataegus, Ilex, Prunus, Cerasus, 
Rhamnus, &c , ripens from August to December, It should 
be gathered w T hen ripe, mixed with sand, and laid m a 
heap till the pulp rots away With some species the seed 
may be sifted fiom the sand and sown m the following 
February, the seedlings being treated as the seedlings of 
the conifers In others the heap may be left for tw r o 
years, and many of the seeds will not germinate till the 
thrrd spring 

Tr ees with Leguminous Seeds — These include the genera 
Cytisus, Acacia, Robinia, Gleditschia, Cctragana, (fee. The 
pods generally ripen m September or October, but some 
not till November or December. The seeds may be kept in 
the pods till February, and then sown in beds, as descubed 
At the end of two years the young trees maybe trans- 
planted. 

The Formation and Management op Plantations. 

Whether plantations of forest trees should be sown or 
planted, is a question which has been much discussed. 
It is readily allowed, that sowing is the natural mode; hut 
man tues by art to supplement nature, and to obtain a 
higher rate of production by skill and labour Some indeed 
have asserted, that the timber of transplanted trees is never 
so valuable as that of sown ones, the reason alleged being, 
that the transplanted trees have lost their tap-roots On 
examining the roots of full-grown trees, however, no tap- 
i oot is ever found ; on the contrary, those roots which 
pioceed either directly or obliquely downwards from the 
base of the trunk, are uniformly much smaller than those 
which pioceed horizontally, a few inches below the surface 
of the ground. The tap-root, therefore, is chiefly of use to 
the tiee whilst young, and is larger m proportion to the 
part of plant above ground, in the first year, than in any 
succeeding year, and as the top of the tree and the lateral 
roots increase m size, the tap-root ceases to increase, till m 
ten or twelve years' growth, it is found to be the smallest 
of the main roots of the tree. We assume, therefore, that 
a transplanted tree, other circumstances being the same, is 
m all respects as good as a seedling. Hence we conclude, 
that all artificial plantations ought, in the first place, to be 
made by planting, and at regular distances. We would 
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carefully prepare the soil for the trees, removing the weeds 
afterwards for two or three years till the branches begin to 
cover the ground, m which state we should leave it during 
the growth of the plantation, only taking care to lemove 
large weeds. This land of tree culture, howevei, can only 
take place with advantage, on a toleiably level surface, 
where the soil is of the same nature throughout Not 
to speak here of grounds destined for ornamental plan- 
tations, the great majority of plantations formed with a 
view to profit aie necessarily on hilly and uncultuiable 
surfaces, and wlieie there is probably a vanety of soil, 
even in a limited space. The preparation to he given m 
such cases is under-draining , for to dig or tiench the sur- 
face would render it liable to be washed away by heavy 
rams and thawing snow Plantations under such circum- 
stances must be formed by digging pits for each tree, and 
by selecting such lands as are best adapted to the locality 
This frequently occasions the use of a vanety of trees m 
the same plantation, causing a more picturesque effect m 
the landscape and a more advantageous result in the pro- 
duction of timber We have alieady stated that coniferous 
trees should be tiansplanted befoie they axe four yeais old, 
but that broad-leaved trees may be moved at four, six, 
eight, or ten yeais’ growth, provided they have been 
transplanted every two yeais in the nuisery, and that the 
soil is sufficiently deep and moist to bring the fibrous roots 
into full action the first summer "When strong plants of 
this kind are used they overcome the natural herbage 
immediately , and, if carefully planted in good soil, not 
one in a score will fail Smaller plants, on the other hand, 
are apt to be choked by herbage, and to have their leaves 
and young shoots injured by insects In a dry soil and 
subsoil, plants wuth a mass of roots cannot subsist the first 
year, and theiefoie smaller plants, once transplanted, are 
preferable There aie circumstances under which sowing 
is perhaps the only mode of forming plantations that can 
be adopted as for example, m the dunes of Gascony, 
which by neaily a century of regularly continued sowings 
have been almost entirely transformed fzom drifting sandy 
wastes into forests of the cluster pine In making planta- 
tions of this pine we should prefer sowing several seeds m 
every place where a plant was intended to remain, unless 
we could procure a sufficient number of plants of two years 
old in pots If moie than one came up, the rest should 
be removed the second or third year, and while the plants 
are young care must be taken that they aie not choked by 
herbage When steep rocky cliffs or stony hill-sides are to 
be covered with wood, sowing is the only mode that can 
be resorted to; the lands of seeds to be sown may be 
selected accoidmgto the nature of the debris or the soil m 
the clefts of the rocks. Where the soil is good, broad- 
leaved trees may be introduced , but where it is poor, the 
Scotch fir, larch, birch, mountain ash, and white beam tree 
are most suitable. Where there is no visible soil, two or 
three seeds, enveloped m a composition of moss, cow-dung, 
and loam, may be deposited in crevices, or among loose 
stones , acted upon by the rain, the seeds will vegetate, 
and find nourishment in the fragments of the ball in which 
they were enveloped 

Two important points connected with the formation of 
plantations are the distances at which trees should be 
planted, and the use of nurse-trees As the strength of a 
plant depends on the number of its leaves, and their full ex- 
posure to light, it follows that the strongest young trees will 
be those which are clothed with branches and leaves from the 
ground upwards, and winch have their leaves fnllyexposed on 
every side to light. The distance from each other at which 
trees should he placed in a plantation depends on the size 
and nature of the plants, and the soil, and situation. To 
have tall and straight stems, the trees are planted thickly 
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(comfeis more so than other kinds), about 4 to G feet 
apait, but when the low er branches of the plants mteifera 
with one anothei, thinning should be commenced and con- 
tinued fiom time to tune When the lower tiei of branches 
shows symptoms of decay they should be removed by 
cutting close to the stem This process of piumng has 
been condemned by many, paiticulaily in soft wood trees, 
but if practised eaily and judiciously it may be attended 
with benefit, especially when the pait lemoved does not 
exceed an inch m diameter, oi as long as the operation can 
he peiformed with an oidmaiy pocket knife , the wound 
will heal quickly, and leases no maik If branches are 
ajlowed to remain till they are 3 oi 4 ini lies m diameter, 
and are then cut off at some distance fiom the bole (snag- 
piumng) the timber deteuorates, the wound heals over in 
time, but the timber is either knotty or unsound Close- 
pruning is perfoimed by sawing off a bi.mch close to the 
tiunk oi a leading blanch When the w ound is large, a 
dressing should be applied to exclude air and moisture 
For this puipose linseed oil, or three pails cow dung and 
one pait powdered lime, will be found useful In the 
Royal Foiests of England the blanch of an oak is never 
removed unless special circumstances require it long 
experience has justified 'this system Lateral blanches 
which are growing with over luxunance, and attracting too 
much of the sap of the plant, should be foreshortened, just 
as the lateral branches of a hedge aie clipped when they 
extend too far The only objection to this method of 
pruning is the amount of laboui it entails Mi M'Nab of 
the Royal Botanic Garden, Edinburgh, has recently urged 
the advantage of stem-pruning of comfeis, on the grounds 
that it encourages a free giowth, and tends to make the 
tiees hardy by exposing the baik of the stems to the fieer 
action of the air Stem-pruned trees also are less likely 
to be bioken by a weight of snow lying on the branches. 

For pruning, the following tools aie required, — a pocket 
knife, hand-saw, chisel, and pruning shears , the two last 
are fixed on long poles Thinning, canied out wuth care 
from time to time, is of the greatest consequence The 
removal of weak and ciooked. supernumeian.es prevents 
unnecessary exhaustion of the sod, while it admits the 
essential agents, air and light, which favour the expansion 
of lateral branches If, however, the trees be thinned out 
too widely, the side branches become robust and the stem 
is not drawn up The rule m thinning should be, to keep 
the trees clear of each other, so that the blanches do net 
interlace, and the air circulates all round The time when 
thinning should commence depends on local cucumstauces 
and the species under cultivation. In a well-managed 
plantation the proceeds of thinnings m twenty yeais should 
go far to cover the expense of cultuie and interest of capital. 

The next point to he consideied is that of introducing 
nurse-plants mto plantations. That these have a tendency 
to accelerate the upward growth of trees for a number of 
years there can be no doubt, but it is at the expense of the 
side branches and leaves. Evergreen nurses, such as the 
Scotch, silver, and spruce firs, improve the condition of a 
plantation by preventing the ladiation of heat from the 
ground, by checking the growth of herbage, and by pro- 
tecting the principal trees from high winds until they 
are thoroughly established in. the plantation. The kind of 
tree which is to form the mam crop having been fixed on, 
and the number that when full grown w j ill stand on an acre 
or any given surface, they should be planted in their proper 
places, and the intervals filled up with the nurse-plants. 
As the nurses grow, and their branches touch the princi- 
pals, let them be thinned, so as not to prevent the free 
growth of the principals : this should be done gradually. 
For example, it is customary to plant oak with coniferous 
nurses, and in the course of seven to ten years the muses 
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require a paitial thinning to make way for the principal 
trees , at tins date the pines will be fit for poles or rails 
It often, however, happens that the nurses are allowed to 
remain too long, and the principal crop consequently suffers 
horn the evils of overciowdmg 

We have now alluded to some of the chief points con- 
nected with arbonculture, but the subject is of such extent 
that it could not be fully treated in the limits of this article 
Our object has been rather to direct attention to general 
principles, and for fuller information we would refer those 
who desire a more practical and detailed acquaintance with 
the subject to the following woiks — 

The classic Syha of Evelyn, and the exhaustive Arboretum cl 
Fruticeium BrUannuum ot Loudon should "be m the hands of all 
btudents of Aibonculture Selby’s History of Forest Trees, 1842, 
The For ester, by James Brown, 4th ed , 1871, Grigor’s Arbori- 
culture, 1868 , Du Bi cuil's Gouis EUrnentaire d' Arbonculture, 
Pans , Parade’s Cours Elementaire da Culture dcs Bois, Pans , 
Mathieu's Flore Fo.cstiere, Nancy, 1S60 , and II ai tig’s Lehrbuch 
fur Forster, Stuttgait, 1861, aie all useful hooks Prize essays on 
special subjects are contained in the Transactions of the Highland 
and Agricultural Society, and in stiuetive papers on vauouspiactical 
details are to he found m the Transactions of the Scottish Arbor i- 
cuUiiml Society The Forest Flora of Northern India, by Stewart 
and Biandib, 8vo, with 4 to volume of lllusti ations, London, 1874, 
contains a great amount of information on the culture of trees in 
India and the Himalayan region For American trees see the North 
American Sylva, by Michaux, Pans, 1819 , Trees and Shrubs of 
Massachusetts, by Kmcison, Boston, 1846, and Trees of America, 
byD J Broun i 5 , New Yoik, 1816 (H C) 
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Showing the number of Tices required to plant an Imperial 
or Scotch Acre , at distances of one to thirty feet 
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ARBROATH, or Abebbbothock, a seaport and manu- 
facturing town of Scotland, m the county of Forfar, 17 
miles N E of Dundee and 60 N N E of Edinburgh, m lat 
56° 33' N and long 2° 35' W Of its origin we have no 
information, but it is probable that the shelter of the nver 
Brothock, fiom which it derives its name, early atti acted 
a settlement of seafai mg folk It was certainly m evistence 
before the Tyronensian monks came fiom Kelso to take 
possession of the beautiful abbey dedicated to Thomas a- 
Becket, which King William the Lion had just founded 
in 1178 Whethei the town was created a loyal burgh in 
1186, as has been stated, is unceitam , but it still preserves 
its charter of 1599 By King John of England it was 
exempted from “ toll and custom ” m eveiy part of the 
southern kingdom except London In 1320 a parliament 
was held m the abbey by Robert I , and a letter — one of 
the most remarkable documents of our early history — 
was addressed to the Pope in regard to the relations 
between Scotland and England In 1394 the burgesses 
of Aibroath entered into an agreement with John Gedy, 
the abbot, by which he and his successors were bound to 
maintain a sufficient harbour at their own expense The 
abbacy was held in succession by Bishop Beaton of Glas- 
gow, and Ins nephew, Cardinal Beaton, afterwards Arch- 
bishop of St Andrew's. It was abolished by Act of 
Parliament, and elected into a temporal lordship of the 
Hamilton family m 1541 Theie is a tradition that the 
abbey was burned by a neighbouring “laud” m conse- 
quence of a private quarrel with the commendatary, but 
it is more generally believed that it merely fell into ruin 
from neglect There is no evidence that it suffered from 
the attacks of the Reformers The vestiy, the south tran- 
sept, part of the chancel, the south wall of the nave, part 
of the entrance towers, the fine Uoiman gateway, and part 
of the secular buildings are still standing, and the abbot's 
house, now called the abbey house, is still inhabited At 
the beginning of the 18th century Arbroath was a place of 
but little importance, but has since gradually risen. It is 
now the puncipal seat of the sail-cloth manufactuie, has 
about thirty spinning-mills, and seventeen factories, several 


considerable foundnes, tanneries, and othei woiks Billing 
the course of last century the abbot’s harbour was super- 
seded by one more commodious a little to the west, which 
was enlarged and improved, about 1844, at a cost of .£50,000 
More recently, by means of a Government loan and other 
funds, amounting together to £35,000, the entrance and bar 
have been much deepened, and a wet dock is ( 1 875 ) m course 
of formation. A neat signal tower, 50 feet m height, with 
an excellent telescope, communicates with the Bell-Rock 
lighthouse , and on the north pier is a fixed red light, at 
an elevation of 24 feet, visible 8 miles off The imports 
are flax, hemp, coal, &c , and the exports, paving-stones, 
grain, potatoes, fish, &c At the fust of December 1873 
the number of vessels registered at the port was 64, with 
an aggregate burden of 9242 tons. The customs receipts 
that year amounted to £15,861, 13s Id; the tax on 
British spirits to £6767, 11s, total, £22,629, 4s Id, 
showing an increase on the pievious year of £604, 14s Id 
Among the public buildings are the town-hall, a trades’ hall, 
the new hall, the parish church, with a spire 150 feet high, 
three quoad sacra churches, five Free, three United Presby- 
terian, one Episcopalian, one Roman Catholic, and two 
Independent There are six branch banks, a savings bank, 
a public library, an excellent museum, a high school, five 
other public and a number of adventuie and denominational 
schools, with an aggregate attendance of 3000 children, an 
mfirmaiy, and a considerable number of charitable endow- 
ments. The municipal government is vested m a provost, 
three bailies, a treasurer, a dean of guild, and twelve coun- 
cillors, and there are seven mcoiporated tiades. In the 
yeai 1873-74 the expenditure for general pubhc purposes — 
including paving, lighting, cleansing, but excluding im- 
provements, water, and sanitary expenditure— -was £6773, 
15s 3d The town has been drained and well paved , an 
additional though somewhat small supply of water has been 
recently obtained, and the sanitary condition is on the whole 
satisfactory 

Arbroath mutes with Foifar, Montrose, Brecldn, and 
Berne, in sending a member to parliament. By the census 
of 1871 it contained 2359 inhabited houses, and, including 
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179 witlim the royalty but beyond tbe parliamentary 
oounckry, 20,170 inhabitants Of these 3723 are engaged 
m manufacturing linen fabucs Aibroath. is a station on 
the Caledonian Railway The maiket day is Saturday , 
and fairs are held on the last Saturday of January, the first 
Saturday after Whitsunday, the 18th of July, if that day 
is a Saturday, or on the first Saturday thereafter, and the 
first Saturday after Martinmas About a mile from the 
town, at St Yigeans Church, is one of the most interesting 
of the Scottish sculptured stones, containing what has been 
held to be the only legible inscription left us m the Pictish 
language (Sculptured Stones of Scotland) See Statistical 
Account of Scotland, vol xi , and local histones 

ARBUTHNOT, John-, a celebrated physician, wit, and 
man of letters of the age of Queen Anne, was born at 
Arbuthnot, near Montrose. The date of his birth is some 
what uncertain, many authorities give 1675, which is 
scarcely reconcilable with his first appearance in London , 
it should probably be 1665 or 1667 His father was a 
clergyman of the Scotch Episcopal Church, who was com- 
pelled by the Revolution to resign his charge, and whose 
family weie consequently dependent on their own exertions 
Young Arbuthnot studied at the University of Abeideen, 
where he took the degiee of M D He proceeded soon 
after to London, and for a time supported himself there by 
teaching mathematics His fhsfc published work was a 
translation, with considerable additions, of a treatise by 
Huyghens, called Of the Laws of Chance, or a Method of 
Calculation of the Hamids of Game, 1692 About this 
time there was much speculation concerning the geological 
formation of the earth, and Di Woodward published an 
Essay towards a natural history of the earth, in which 
some curious views were propounded with regard to the 
deluge This essay Arbuthnot attacked with gi eat success 
m his Examination of D) Woodwards Account of the 
Deluge, <fec , London 1695 By this work he was bi ought 
into prominent notice, and not only gained means to extend 
his practice, hut at the same time biought himself into 
connection with the circle of wits and literary men who 
formed the chief glory of the age He followed up the 
woik on Dr Woodward by another on the usefulness of 
mathematical learning, and contributed to the Royal 
Society an interesting memoir, called An Argument for 
Divine Providence drawn from the Equal Number of Births 
of both Sexes, which procured him, m 1704, admission as a 
Fellow to the Royal Society. A year later appeared the 
first edition of a larger work, Tables of the Grecian, Homan, 
and Jewish Measures , &c This is still a work of some 
value, though m many paits superseded It was held in 
considerable estimation on the Continent, and was trans- 
lated into Latin. About this time a happy accident intro- 
duced Arbuthnot to Prince George of Denmark, who was 
seized with sudden illness when on a visit to Epsom 
Arbuthnot, who chanced to be theie at the time, was called 
in, and ever afterwards continued to be physician to the 
prince. In 1705, at the especial request of the Queen, he 
was made her physician extraordinary, and four years later 
he became Royal Physician m ordinary In the same year 
he was elected a Fellow of the Royal College of Physicians 
He was nowm the very centie of the literary society of 
the time, and m it Ins great talents, massive learning, and 
brilliant wit enabled him. to take a prominent place He 
;vas on terms of close intimacy with Pope, Swift, Gay, and 
Parnell, and quickly became one of the foremost literary 
men of the Tory party In 1712 appeared the celebrated 
political allegory, called the History of John Bull. The 
object of this admirable piece of satire was to throw 
ndicule on the duke of Marlborough, and to excite among 
the people a feeling of disgust at the protracted war then 
being carried on against Louis of Franca The nations j 
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at war aie lepiescnted as tradesmen involved in a lawsuit : 
the origin of the dispute is traced to then selfish and 
narrow view's, their national characteristics are skilfully 
hit off, and the various events of the war, with the accom- 
panying political intugues, are symbolised by the stages 
m the progress of the suit, the tricks of the lawyeis, and 
the devices of the principal attoiney (Marlborough) to pro- 
long the struggle There have been many imitations of 
this famous allegory, but few of them have been so happily- 
conceived, or so w r ell sustained Its immediate effect wa 3 
veiy considerable, and it is even now of mteiest for the 
lively picture it presents of the politics of the period At 
the time of its appearance it was geneially attributed to 
Sw'ift, but passages m Swift’s own letters make it quite 
clear that Arbuthnot was the sole authoi 

The death of the Queen m 1714 was a severe blow to 
Arbuthnot He lost his post as court physician, and w r as 
much impaired m his means He appears about this time 
to have paid a short visit to Pans, and on his return took 
up his residence in Dov er Sti eet His correspondence shows 
that after the Queen’s death he was at first disposed to be 
despondent and gloomy, but he soon recovered his natural 
buoyancy of spuits, and entered with eagerness into the 
proposed work of the Scnblerus Club The principal 
members of this club wrnie Pope, Gay, Swift, Arbuthnot, 
Parnell, Harley, Atterbury, and Congreve The work pro- 
jected by them, a compiehensive satire on the abuses of 
human learning, was never completed One brilliant frag- 
ment, tbe first book of the Memoirs of Martinus Scriblerus, 
published in Pope’s Woiks, is undoubtedly the work of 
Arbuthnot, though it is not improbable that some portions 
are due to Pope and Sw lft It is an admirable combination 
of wit and learning, and is ceitamly one of the finest pieces 
of sarcastic humour in the English language Arbuthnot 
still continued piactice as a physician, and attained great 
eminence in his profession In 1723 he was made one of 
the censors of the Royal College of Physicians, and m 
1727 had the honour of delivering the Harveian oration. 
In 1731 he published an Essay concerning the Nairn e of 
Aliments, which has been frequently republished, and has 
been translated into Geiman In 1733 he wrote an Essay 
on the Effects of Air on Human Bodies He died in 
February 1735. The scattered writings of Arbuthnot, on 
which his reputation as a wit rests, aie so interwoven with 
the woiks of Swift and Pope, that it is difficult to discover 
W’hat is absolutely his A collected edition, Miscellaneous 
Wotks of thelate D> Aihuthnot, Glasgow, 1750-51, contains 
many pieces that were expressly disclaimed by the author’s 
son. 

ARC, Joan of See Joan of Abc 

ARCADE (Fr ai cade, arcature, Ital meat a, Ger Bogen- 
gang ), m street architecture a covered way or passage, 
either open at the side with a range of pillars, or completely 
covered over The finest arcades of this description aie to 
be found m Pans. Some have open sides, such as those 
m the Rue de Rivoh, Palais Royal, and Old Place Royal ; 
others, such as the Passages des Panaromas, J ouffroy, and 
de Princes, are covered passages, and form convenient 
thoroughfares A tew, like the Passages Choiseul and de 
l’Opera, are favourite lounges They are all more or less 
lined with elegant shops There aie two specimens of 
covered passage-arcades in London, the Burlington and 
Lowther, but they are very inferior m style to those in 
Pans The arcade which runs round three sides of the 
Square of St Mark at Venice is the finest of its kind. In 
Gothic architecture the term signifies a range of arches, 
supported on columns qt piers, and either open or attached 
to a wall. The word is used m contradistinction to colon- 
nade, which is a range of columns carrying level entabla- 
tures. The oldest known m England is probably that o£ 
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the old refectory in Westminster Abbey, the work of the 
Confessor (fig. 1). Examples of attached, arrays may be 
seen at St John’s, Devizes (fig. 2), at Canterbury and 
Amiens, and at Notre Dame, Paris ; of detached arcades, at 
Wells, Lucca, and Pisa ; of arcades over piers and arches, at 
Lincoln ; of arcades, the openings of which form seats or 
canopied stalls (which is very common in chapterhouses), 
at Lichfield. Arcades are found both inside and out- 
side mediaeval buildings. If under the windows inside a 



Fig. 1. — Arcade, Westminster Fig. 2. — Arcade, St John’s, 
A.bboy, "Devizes. 


building, their columns generally rest on a stone seat or 
bench table. Sometimes the arcades are pierced here and 
there to form windows. Sometimes the triforium is a 
scries of arcades, as in parts of Canterbury, Exeter, 
Beverley, St John’s, Chester, and many other examples. 
In detached arcades, a very pleasing effect is often produced 
t>y placing the columns, which are attached to the wall, 
opposite the centre of the opening instead of immediately 
behind the front column, so as to alternate and enhance 
the effect of the perspective, as at Wells. The intersections 
of arcades of interlaced circular arches, as at St John’s, 
Devizes, and at Canterbury, were at one time supposed to 
have been the origin of the Gothic or pointed arch. Many 
of the cathedrals abroad have arcaded fronts, as at Pisa. 
That at Lucca has a range of double arcades, one behind the 
other, the columns alternating, as may also be seen at Wells 
and Lincoln. (Eor examples of arcades, see Parker’s Glos- 
sary of Architecture, andViollet le Due’s Dictionnaire, vol. i.) 

ARCADIA, an inland and mountainous country of 
ancient Greece, bounded oh the N. by Achaia, on the W. 
by Elis, on the S. by Messenia and Laconia, and on the E. 
by Argolis, and almost shut in from the neighbouring 
states by a natural rampart. Its most important heights 
were Cyllene, the birth-place of Hermes, in the north-east, 
Erymanthus in the north-west, Artemisium and Parthe- 
nium in the east, and Mcenalus and Lycseus in the south. 
It was watered by the Alpheus, the largest river of the 
Peloponnesus, the Helisson, the Ladon, the Erymanthus, 
and a number of smaller streams which cut their way, in 
many cases by underground passages, through the lime- 
stone rocks. In the east there were several lakes, as those 
of Orchomenos and Stymphalus ; and in the north-east, 
near Nonacris, was the great waterfall of the Styx, which 
produced such a deep impression on the ancient Greek 
mind. Arcadia seems to have been inhabited from the 
earliest times of Grecian history by the same race of 
people, which down to the days of Roman dominion con- 
tinued to he distinguished from the neighbouring states 
by greater simplicity and inertness of life. Deprived by 
their position of the quickening influence of commerce, 
broken up into small and almost independent co mmuni ties 
by the physical character of their country, and thus having 
hardly any proper national existence, the Arcadians 
acquired a certain awkwardness in dealing with their more 
vivacious neighbours, who laughed at Arcadian stupidity, 
while they were pleased with Arcadian hospitality, and 
almost envied Arcadian repose. Like other mountain- 


dwellers they were determined defenders of their liberty, 
and their history is chiefly taken up with united or 
sporadic conflict against Spartan invasion. About the 
time of the foundation of Megalopolis (370 b.c.) a certain 
unity and consequent power were attained, but it was not 
long ere matters fell back to their former condition. Ulti- 
mately the whole country j oined the Achaean League, and 
was afterwards incorporated with the Roman province of 
Achaia. The most important towns in Arcadia were 
Tegea, Stymphalus, Cleitor, Pallantium, Pheneus, Caryse, 
Nonacris, Methydrium, Heraea, Mantinea, Lycosura, accord- 
ing to Pausanias, the most ancient town in Greece, and 
Megalopolis, one of the most recent. The Greek and 
Roman poets celebrated the simplicity of Arcadian life 
and character, not without a certain touch of satire ; but 
by moderns, such as Sannazar and Sydney, the country and 
its inhabitants have been idealised and elevated into a type 
of pure pastoral happiness. 

ARCESILAUS, a Greek philosopher, and founder of 
the New or Middle Academy, was born at Pitanein iEolia, 
about 316 b.c. He received careful training in his youth 
from the mathematician Autolycus, and then proceeded to 
Athens, where for some time he studied under Theophrastus. 
He was gained over to the Academy by Crantor, with 
whom he continued to live on terms of the closest 
intimacy. After the death of Crantor, Arcesilaus continued 
to study under Polemo and then under Crates, whom he 
succeeded as leader of the school. There is a little doubt 
as to the philosopher’s mode of life. According to some 
he lived in extravagant, even profligate style, and Diogenes 
Laertius tells us that he died in his 75th year of excessive 
drinking. But the testimony of others, e.g., Cleanthes, 
seems to show that he practised extreme moderation ; and 
some of his practical precepts tend to confirm this view. 
He was much beloved and respected by the Athenians, and 
is celebrated for his acuteness, eloquence, and learning. 
His philosophical opinions can only he gathered from 
scattered notices in Cicero, Sextus, and others. He 
advocated the Socratic or colloquial method of discussion, 
although he depreciated dialectic proper, and seems to have 
carried out thoroughly the sceptical element in the Platonic 
school. His theory of knowledge was developed in direct 
antagonism to that of the Stoics. He especially opposed 
their favourite doctrine, that the criterion of truth was to 
be found in the irresistible or irresistibly convincing 
impression, which served as a mean between science and 
opinion, and was common to the wise man and the foolish. 
Arcesilaus denied that such a mean was possible, and showed 
further, that as conviction implied approval or judgment, 
it could not apply to impressions but only to thoughts. 
Moreover, the mere force of conviction could not be a test 
of truth, since a false conception might be quite as irre- 
sistible as a true one. Arcesilaus brought forward no new 
arguments against knowledge in general ; he appears to have 
thought that by overthrowing the theory of knowledge 
which rests on the truth of the senses, ho had destroyed all 
possibility of rational conviction. The filial result of his 
speculation was accordingly, that he could not know any- 
thing, not even his own ignorance. It was the part of a 
wise man to despair of certainty. To the ordinary argu- 
ment against scepticism, that it destroys the power of acting, 
Arcesilaus replied by pointing out that impressions or ideas 
affect the will and produce actions, whether they are true 
or not. Men can act upon their ideas with or without a 
conviction of their truth. In practical matters probability 
is a sufficient guide. We have no certain information as 
to how this doctrine was applied to the questions of morals. 
(See Brodeisen, De Arcesila philosopho, 1821 ; Geffers, JDe 
Arcesila, 1842 3 Zeller, Philosophic d. Griechen , iii. 1, 
448, sq.) 
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A RCH, in building, a portion of mason-ivork disposed 
m the form of an arc or bow, and designed to carry 
the building over an open space The simplest and oldest 
expedient for supporting a structure over a door-way is to 
use a single stone or lintel of sufficient length On account 
of the difficulty of procuring stones of great size, this 
expedient can only be used for moderate apertures ; nor 
can it be applied when there is to be a heavy superstructuie, 
because the weight resting on the lintel would cause a 
compression of the upper, and a distension of the under 
side Now, no kind of stone can bear any considerable 
distending stiain, and thus stone-lintels aie liable to 
fracture The ancient Greek temples affoid instances of 
the use of horizontal lintels of considerable size, but these 
architraves carry only the cornice of the building The 
employment of a colonnade with fiat architraves to suppoit 
an upper story is contraiy to sound punciples, and, even in 
the case of ordinary houses, we see that the builder has 
been fain to relieve tbe pressure on the lintel by means of 
a concealed arch In stone-work we must depend on 
compression alone 

IVhen a lmtel had been accidentally broken in two, we 
may suppose that the masons had set the ends of the 
halves upon the door-posts, and brought tbe broken ends 

mJ 

Fig 1. Fig 2. 

together In this way there would be formed a suppoit 
for the upper building much stronger than was the stone 
when entire , only theie is a tendency to thrust the door- 
posts asunder, and means must be taken to resist this out- 
ffirust. The transition from this arrangement to that of 
three or more wedge-shaped stones fitted together was easy, 
and thus the giadual development of the arch resulted 
So long as such structures are of small dimensions no 
great nicety is required in the adaptation of the parts, 
because the faction of the surfaces and the cohesion of the 
mortar aie sufficient to compensate for any impropriety of 
arrangement But when we proceed to construct arches 
of large span we are forced to consider carefully the 
iiature and intensity of the various strains m older that 
provision may be made for resisting them 

Until the laws of the equilibrium of pressuies were 
discovered, it was not possible to investigate these strains, 
and thus our knowledge of the principles of bndge-huilding 
is of very recent date , nor even yet can it he said to be 
perfected The investigation is one of great difficulty, 
and mathematicians have sought to render it easier by 
introducing ceitam pie-supposed conditions j thus, in 
treatises on the theory of the arch, the structure is regarded 
as consisting of a course of arch-stones resting on abut- 
ments, and carrying a load which is supposed to press 
only downwards upon the arch-stones. Also cohesion and 
friction are put out of view, m other woids, the investigation 
is conducted as if the stones could slide freely upon each 
other. Now, if the lme of pressure of one stone against 
another cross their mutual surface perpendicularly, there is 



no tendency to slide ; and if tins condition be adhered to 
throughout the whole structure, there must result complete 
stability, since the whole of the fnction and the whole 
consistency of the cement contubute theieto But if, m 
any case, the line of piessure should aoss the mutual 
siuface obliquely, the tendency to slide thereby occasioned 
must be i esisted by the cohesion, and so the firmness of 
the structiue would be impaired Hence an investigation, 
conducted on the supposition of the non-existence of 
cohesion, must necessarily lead us to the best possible 
construction But we can haidly say as much m favour 
of the hypothesis that the load presses only downwards 
upon the aich-stones In order to place such a supposition 
m accordance with the facts of the case, we should have 
to diess the inner ends of the aich-stones with honzontal 
facets for the purpose of receiving and transmitting the 
downward pressure But if, as is 
usually the case, the inner sui faces 
be oblique, they cannot transmit a 
veitical pressuie unless m virtue of 
cohesion, and then this hypothesis 
of only downward pressure on the 
arch-stones is not m accordance 
with the fundamental principle of 
stability In a thoiough investi- 
gation this hypothesis must be set 
aside, and the oblique pressure on 
the inner ends of the arch-stones 
must be taken into account. Since 
the depth of tile aich-stones is small 
m companson with tlie whole dimensions of the structure 
and since the line of the pressure tiansmitted from one ft. 
another of them must always be w lthm that depth, it is 
admissible to suppose, for the purpose of analysing the 
strains, that the aich-stones form an exceedingly thin 
course, and that their joints aie everywhere noimal to the 
emve of the arch Eventually, however, the depth of the 
arch-stones must be carefully considered 

We may best obtain a clear view of the whole subject by 
first assuming that the load presses only downw’ards on the 
aich-stones, or that the ranei ends of these are cut with 
horizontal facets. 

Let Q'P'APQ (fig 4) represent a poition of such an arch 
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Fig 4 

placed equally on the two sides of the crown A, then the 
whole weight of the structure included between the two 
vertical lines FH' and PH must be supported at P' and P, 
so that the downward pressure at the point P must be the 
weight of the building imposed over AP. This pressure 
downwards is accompanied by a tendency to separate the 
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supporting points P' and P Now, as tins tendency is 
horizontal its intensity cannot be changed by the load 
acting only downwards, and must remain the same 
throughout the structure, wherefore the actual pressure at 
P must be found by combining this fixed horizontal thrust 
with the downward pressure equal to the weight of the 
bridge from A to P If, then, we draw ah horizontally 
to represent this constant thrust, and ap upwards to 
represent the weight of this portion of the arch, the line 
ph must, according to the law of the composition of 
pressures, indicate both m direction and m intensity the 
actual strain at the point P This pressure must be 
peipendicular to the joint of the stones, and must therefore 
be parallel to the straight line drawn to touch the 
curve at P 

Hence, if the form of the inside of the arch, or the 
mtrados as it is called, be prescribed, we can easily discover 
the law of the pressures at its various parts , thus, to find 
the strain at the point Q, we have only there to apply 
a tangent to the curve and to draw kq paiallel thereto , 
hq represents the oblique strain at Q , aq represents the 
whole weight from the crown A to Q, and therefore pq is 
proportional to the weight imposed upon the position PQ 
of the arc 

Using the language of tngonometiy, the horizontal 
thrust is to the oblique strain at any part of the curve as 
radius is to the secant of the angle of inclination to the 
horizon, also the same horizontal thrust is to the weight of 
the superstructure as radius is to the tangent of the same 
inclination And thus, if the mtrados be a known curve, 
such as a circle, an ellipse, or a parabola, we are able 
without much tiouble to compute, on this hypothesis, the 
load to be placed over each pait 

If we use the method of reetangulai co-ordinates placing 
x along OH and z vertically downwards, so that Ptt may be 
the inclement of x, ttQ that of z, the tangent of the inclina- 
tion at P is -A and therefore if h stand for the horizon- 
ox 

tal strain, and w for the weight of the arch, we have — 


; & 


while the oblique strain is h ^ — $T~J Also the 

change of weight from P to a proximate point Q is 

*-«(£)• 

Let RST be the outline which the mason-work would 
have if placed compactly over the aich-stones, m which 
case RST is called the extrados, then the weight supported 
at P is proportional to the surface ARSP, and the incre- 
ment of the weight is proportional to PSTQ, hence if the 
weights and strains be measured m square units of the 
vertical section of the structure, and if y be put for PS, 
the thickness of the mason-work, we have — 


8 w = ySw, whence y — 

6X £ 

When the curve APQ is given, the relations of z and of 
its differentials to x are known, and thus the configuration 
of the extrados can be traced, and we are able to arrange 
the load so as to keep all the strains m equilibiium. 

But when the form of the extrados is prescribed and 
that of the mtrados is to be discovered, we encounter very 
great difficulties. Seeing that our hypothesis is not 
admissible m practice, it is hardly worth while to engage 
m this inquiry ; it may suffice to take a single, and that 
the most interesting case 

If the whole space between the arch stones and the road- 
way be filled up, the extrados becomes a straight line, and 


when this is horizontal w T e have y — z, so that the form of 
the arch must be such as to satisfy the condition — 


tint is to say, z must be a function of x such as to be pro- 
portional to its own second derivative or differential 
coeficient Now this character is distinctive of the cate- 
narian functions, and therefoie ultimately 


z = A 


, “V* 
e +e 


where A is AO, the thickness at the crown of the arch, 
and e the basis of the Napierian system of logarithms. In 
this case, since Sw-zSx , — 

w = A J h | e h - <T~ h j, 


so that the form of the arch and also its weight may 
readily he computed by help of a table of catenarian func- 
tions 

Let us now consider the case when the ends of the arch- 
stones are dressed continuously, while the imposed load is 
formed of stones having vertical 
faces The w r eight of the column 
PSTQ resting on the oblique face PQ 
is prevented from sliding by a resist- 
ance on the vertical suiface QT, 
which resistance goes to partly oppose 
the horizontal strain transmitted by 
the piecedmg arch-stone, and thus 
the out-thi ust of the arch, instead 
of being entuely resisted by the 
ultimate abutment, is spread over the 
whole depth of the structure In 
tins case the horizontal thrust against 
QT is to the weight of the column 
as Q 7 r the mciement of 2 , is to P/r, 
the increment of x, wherefore, putting H for the hori- 
zontal thrust at the crown of the arch, and h for that 
pait of it w'hich comes down to P, the decrement of h 
from P to Q is proportional to the rectangle under PS 
and Q v, that is to say, 

Sh = ySz 

Now, the whole decrement from the crown downwards is 
the sum or integral of all such partial decrements, and 
therefore the horizontal thrust transmitted to P is expressed 
by the symbol — 

h = H-fy8z, 



Fig 5. 


while the whole weight supported at P is the analogous 
integral 

w = fybx . 


But the resultant of these two pressuies must be perpendi- 
cular to the joint of the arch-stones, or parallel to the line 
of the curve , wherefore ultimately we obtain, as the con- 
dition of equilibrium m such a structure, the equation — 


8z(E-fyh)~8xfy8x 

Since the veitical pressure at P is w, while the 
horizontal strain is h, the intensity of the oblique strain 
at P must be JlvP + h 2 }. Now, m passing to the proxi- 
mate point Q, 10 becomes w + Sw, while h is reduced to 

h — Sw |p so that the oblique strain at Q must be — • 

Vj ^ + + j, 

or, neglecting the second power of the infinitesimally 
small increment Sw, J | w 2 + p 2 +• 2 wZw - 2/iSw^ j- , but 
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= wherefore the strain at Q 13 J(itfi + h z ), or exactly 

the same as that at P This result might have been 
obtained from the consideration that the thrust upon the 
surface PQ is perpendiculai to the oblique strain, and 
can tend neither to augment nor to diminish it Hence, 
as a characteristic of this arrangement, we have the law 
that the tension across the joints of the arch-stones is the 
same all along, and therefore is equal to H, the horizontal 
tension at the crown of the arch. 

Fiom this it at once follows that if 1 he the radius of 
curvature at the point P, y being the vertical thickness of 
the mason- woik there, H = ry, so that if R be the radius 
of curvature at the crown of the arch, and A the thickness 
there, the horizontal thrust there, or the strain transmitted 
along the arch-stones, is H = RAH, being measured in 
square units of surface , hence also A y . r 4 R, or the 
thickness at any place, is inversely proportional to the 
radius of curvatuie there 

When the form of the mtrados is given, its curvatuie at 
any point is known, and from that the thickness of the 
stone-work and the shape of the extrados can he found 
The most useful case of the converse problem is, again, 
that in which the extrados is a horizontal straight line 

Let OH, figure 6, be the horizontal extrados, and A the 
crown of the arch , 
make also AB such 
that its squaie may 
represent the hori- 
zontal thrust there, 
then, having joined 
OB and drawn BO 
perpendicular to it, 
and meeting the con- 
tinuation of OA in 
0, C is the centre of 
curvature for the 
crown of the arch. 

Or, if the radius of 
curvature and the 
thickness of the arch 
at the crown be pre 
scribed, we may obtain the horizontal thrust by describing on 
CO a semicircle, cutting a horizontal line through A 111 the 
point B, then the honzontal thrust is equal to the weight of 
the quantity of the stone-work which would fill up the square 
on AB The conditions of the problem reqmre that the curve 
APQ be so shaped as that the radius of cmvature at any 
point P shall be inversely proportional to the oidmate HP 

Resuming the general equation of condition — 

Sz(H —fy&z) = SxfySx , 

and observing that m this case y~z, we have — 

Sz(H — Jz$z) = BafzBx 

Now the integral fz8z is |z 2 , but as it must be reckoned 
only from A where z — A, the equation becomes 
S?(H + £A 2 - \z 2 ) = BxfzBx . 

The coefficient of Sz becomes less when z increases, and 
when £z 2 = H 2 + !A 2 , this coefficient becomes zero, at which 
time Sx also becomes zero in proportion to Sz ; that is to 
say, the direction of the curve becomes vertical Wherefore, 
if we make OD=D such that D 2 = A 2 + 2H 2 , we shall 
obtain that depth at which the curve is upright, or at 
which the horizontal ordinate DQ is the greatest, and then 
th equation takes the form — 

8z(D 2 - 2 2 ) = 28xfz8x t 

by help of which we should he able to find x in terms of 2 
The computation, however, is attended with considerable 



difficulty, and thciefoie it may be convenient to attempt 
a graphical solution. Since, for any vertical ordinate 
HP( — 2 ), the horizontal thrust is ] (D 2 - z 2 ), w hile the oblique 
strain is |(D 2 - A 2 ), the obliquity of the curve at P has tor 

its cosine the value — — — , wherefore the angle at which 

the curve crosses the hoii/ontal line pV is known Let 
then a multitude of such lines be drawn m the space between 
BA and DQ, and let the narrow spaces thus marked be 
crossed m succession from A downwards by lines at the 
proper inclination, and we shall obtain a representation of 
the curve, which will be nearer to the truth as the intervals 
are more numerous The beginning of the curve at A may 
be made a short arc of a cucle described from the centre 0 

Since the minute differentials thus obtained are pro- 
portional to the sides of a triangle whose hypotenuse is 
D 2 - A 2 , and one of whose sides is D 2 - z 2 , we must have — 
D 2 - s 2 

= J {(D 2 — A 2 ) 2 - (D 2 - a 2 ) 2 } ^ ’ 
and the integration of this would give the value of x If 
we put $ for the inclination of the curve at any point P, 
D 2 - 2 2 = (D 3 - A 2 ) cos 4> y 
2={D 2 -(D 2 -A 2 ) cos </>}*, 
and taking the differential, 

82 = 1 (D 2 = A 2 ) sin <£{D 2 -(D 2 - A 2 ) cos <£}* 8<£, 

5 . H cos <p 5 <p 
* 6l = " N /{D 2 -2H cos 9} » 

where 2H is put for its equivalent D 2 - A 2 The integral 
of this expression may be obtained by developing the 
radical m terms arranged according to the powers of cos <p, 
and then integrating each term separately. The result is a 
series of terms proceeding by the powers of cos <j>, the 
coefficient of each power being itself an lnterminate 
series , and the rate of convergence is so slow as to make 
the labour of the calculations very great. Such expressions 
belong to the class of elliptic functions, for which peculiar 
methods have been devised Foitunately the actual 
calculation is not required m the practice of bridge- 
building, and theiefore we shah only refer the reader to 
the above-named subject 

If the horizontal thrust and the thickness at the crown 
of the arch be prescribed, the radius of curvature there 
must be the same whichever of the two hypotheses be 
adopted , now, if we sweep an arch from the centre G with 
the radius CA, the catenarian curve lies outside of it, while 
the curve which we have j*ust been considering lies mside. 
Each of these is compatible with sound principles • the one if 
the inner ends of the arch-stones be dressed with horizontal 
facets, the othei if the ends be dressed to a continuous 
curve ; wherefore, between these two limits we may have a 
vast variety of forms, each of which may be made consistent 
with the laws of equilibrium by merely dressing the inner 
ends of the arch-stones at the appro- 
priate angles Hence an entirely new 
field of inquiry, in which we may find 
the complete solution of the general 
problem : — 

“ The mtrados and extrados of an 
arch being both prescribed, to arrange 
the parts consistently with the laws 
of eqmlibrium” 

Let PQ represent the inner end of 
one of the arch-stones, the part Qg 
being vertical, and Pg being sloped 
at some angle which is to be found , 
put t for the tangent of the inclina- 
tion of the joint P to the vertical, 6 
for that of Pg to the horizontal line, 
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strain at P is y, while the corresponding strain at Q is 

> an( l xf were horizontal these would be alike , 
t + 

but the obliquity of P q causes the load ow which is placed 
on it to generate a horizontal pressure 6Bw, wherefore — 


w tr+Bio 

T ~ t+fo " 

« Si 1 , 

t 2 Sw t ° r 


6Sw, whence 


w 

" ho t 


1 . 


Now, when the forms of the mtrados and extrados are 
both given, the values of w, t, Bw, Bt , are thence deducible, 
so that the value of Q may always be computed by help of 
differentiations only, excepting, indeed, that integrations 
may be needed for determining the value of u>, which is the 
area included between the two cuives 

In this very simple investigation we have the com- 
plete solution of the principal problem m bridge-building 
The data needed for determining the shape of the inner 
end of the arch-stone are already in the hands of the 
architect, who must know, from his plans, the weight of 
each part and the inclination of each joint , so that, with 
a very small addition to the labour of his calculations, he 
is enabled to put the structure completely m equilibrium, 
even on the supposition of theie being no cohesion and no 
friction , that is to say, he is enabled to obtain the greatest 
stability of which a structure having the prescribed outlines 
is susceptible Even although he may not care to have 
the stones actually cut to the computed shape, and may 
regai d their usual loughness and the cement as enough, 
he may judge, by help of the above formula, of the practi- 
cability of his design , for if at any place the value of 6Bt 
come out with the wrong sign, that is, if w St be less than 
1 Bw, the building is unstable, whereas if w Bt be greater 
than t Bw everywheie, the design, as far as these details go, 
is a safe one 


In every possible ariangcment of the dot. ills, the hori- 
zontal thrust at the crown of the arch is transmitted 
to and resisted by the ultimate abutments. The only 
effect, m this respect, of varieties m the form of con- 
struction is to vaiy the manner of the distribution of 
that strain among the hoiizontal courses Hence one great 
and essential element of security, — the first thing, indeed, 
to be seen to, — is that the ground at the ends of the pro- 
posed bridge he able to resist this out-thrust. Another, 
and not less important one is, that the arch-stones be able 
to withstand the strains upon them. In this respect much 
depends on the workmanship , it is all impoitant that the 
stones touch throughout their whole surfaces, if these 
surfaces be uneven the stones must necessarily be subjected 
to transverse strains, and so be liable to fracture The 
practice, too common among house-masons, of cheaply 
obtaining an external appearance of exactitude, by confining 
their attention to a chisel-breadth around the outside, is 
not permissible here, nor should any rehance be placed on 
the layer of mortar for making up the inequalities 
The limit to the span of an arch depends pumarily on. the 
quality of the material of the arch-stones At the crown 
of the arch the horizontal thrust is the weight of as much 
of the masonry as fills a rectangle whose length is equal 
to R, the radius of curvature, and whose breadth is A, the 
effective thickness there , now this strain has to be borne 
by the arch-stones, whose depth we shall denote by d, and 
therefore these stones must he subjected, as it were, to the 

direct pressure of a vertical column whose height is ~ 

This column must be much shorter than that which the 
stone is actually able to bear. 


The ability of a substance to resist a crushing pressure 
is generally measured by the length of the column which 
it is able to support, without reference to the horizontal 
section , but it may be questioned whether this mode of 
estimation be a sound one, for it does seem natural to 
suppose that a block three inches square should bear a 
greater load than nine separate blocks each one inch 
square, seeing that the centre block m the entire stone is 
protected on all sides, and thus it is possible that we 
under-estimate the greatest practicable span of a stone 
arch. This difficult subject belongs to the doctrine of 
“ Strength of Materials ” 

Arch, Skewed —In the earlier days of bridge-building 
the road was led so as to cross the river or ravine perpen- 
dicularly, but m modern engineering we cannot always 
afford to make the detonr necessary for this purpose, and 
must have recourse to the skewed or oblique arch, having 
ns plan rhomboidal, not rectangular 

If AB, CD, figure 8, represent the roadway, and EF, 



GH, the boundaries of the abutment walls placed obliquely, 
we easily perceive that the thrust cannot be perpendicular 
to the abutments, for then it would go out on the side 
walls which have no means of lesistance, the thrust can 
only be lesisted m the direction of the road Hence if the 
structure be divided into a multitude of slices by vertical 
planes parallel to the parapet, the stiains belonging to each 
slice must be resisted within that slice, and each should 
form an arch capable of standing by itself. The abutment, 
therefore, cannot have a continuous surface as m the 
common or right arch, but must be cut in steps to resist 
the oblique pressure , wherefore also the ultimate founda- 
tion stones must present surfaces perpendicular to the 
road. 

Attending for the moment to one only of these divisions, 
say to a thm slice contiguous to the side wall EG, let us 
study the manner m which the arch-stones m it must he 
shaped At the ciown I the pressure is horizontal in the 
plane EIG, and therefore the joint of the stones there must 
be perpendicular to AB, and so also must he its projection 
on the horizontal plane 

Proceeding along the line of the curve to the point R, 
we observe that the pressure there must be in the direction 
of a tangent to the curve, wherefore the surface of a joint 
at R must he perpendicular to that tangent, and the 
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exposed face of the stone mubt be nght-augled Now, the the crown downwards, being halved in breadth at an 
projection upon a hoi izontalsui face of a right angle placed inclination of G0°. At a greater inclination they become 
obliquely is not necessarily right , m this case it cannot be S 

light, and therefore the comse of a line of joints repre- 
sented m plan must bend away from being perpendicular 
to the side wall towaxds being parallel to the line of the 
abutment Thus a continuous course of joints beginning at 
I must be shown m plan by some curved line such as IP p 
In many of the skewed budges actually built, the out- 
line of the aich is divided into equal paits, as seen on the 
ends of the vault, the cuived joint-lmes IP p thus become 
portions of sciews diawn on an oblique cylinder, and, 
although the aich-stone at the ciown be lectangulai, those 
on the slope cease to be so The beaung suiface is thus 
inclined to the direction of the piessurc, and the tendency still nairower, and an infinity of them would be needed to 
is to thiust out the arch-stones at the acute comeis P and reach the abutment of a semicircular or semi-elliptic aich, 
6 The fault is exactly the same as if, m oi dinary because the cosine of the inclination there is zero In no 
building, the mason weie to bed the stones off the level pi operly-built skewed bridge can the arch-stones show equal 

The consequence is that skewed stone-bridges have not divisions , and it is impossible to continue the arch to the 
given satisfaction, the fault being attubuted to the complete half circle or half ellipse 

principle of the skew, wheieas it should have been assigned Passing from the end elevation, figure 0, to the plan, 
to the unskilfulness of the design figure 8, we observe that Qp on the plan is less than the 

Let figure 9 be an elevation projected on a vertical plane actual Qp of the elevation m the latio of the cosine of the 
parallel to AB, EIG, FSH, being the outlines of the ends inclination to radius, and, therefore, on the plan, the breadth 

at the crown is to the appaient breadth of the course at 
any other place as the square of the radius is to the squaie 
of the cosine of the inclination there, so that, at the inclina- 
tion of 60° the apparent breadth will be quarter of that at 
the crown 

Again, m figure 11, which is the side elevation of the 
vault, or its projection s 0 n i 

on a vertical plane per- 
pendicular to the road, 
the apparent distance 
Qp is to the actual dis- 
tance Qp of figure 9 

of the arch, and the sections taken at equal intervals along as the sine of the m- 
the crown line being also show n , then, since the projection clmation is to ladras, 
of a right angle upon a plane parallel to one ot its sides is wherefore, the apparent 
always light, the joint at R, as seen on this elevation, must breadth Qp on this pro- 
be perpendicular to the curve at R, and thus the curve IPp, jection is proportional to 
representing one of the jomt-courses, must cross each of the product of the sine by the cosine of the inclination, that 
the vertical sections perpendicularly. In this way each of is, to half the sme of twice the inclination The width on 
the four-sided curvilinear spaces into which this elevation this projection is therefore greatest at an inclination of 45°, 
is divided must be iight-angled at its four coiners This being there just one-half of the actual breadth at the ciown 
law is general, and enables us to determine the details of of the aich 

any proposed oblique arch. This reasoning is founded on the supposition that the 

If we draw, as m figuie 9, the end elevation of the distance IK is excessively small, and the resulting con- 
vault as intersected by numerous parallel planes, and lead elusions are stuctly tiue only of an infinitely narrow course 
a curved line crossing all these intersections perpendicu- of arch-stones, they are, indeed, differential equations which 
larly, we obtain the end elevation of one of the joint- must be integrated m order to be applied to actual practice 
lines, and are able fiom it to prepare any other of its Thus we have seen that the curved line IP, figure 9, 
projections The form and character of this end elevation ciosses the section NP perpendicularly at P, but then it 
TPp depends entirely on the nature of the curve EIG, but does not continue m this direction for any perceptible 
is the same whatever may be the angle of the skew. In distance The draughtsman may attempt to trace it by 
order to examine its general character, let us take m the making the sections very numerous, and by drawing perpen- 
crown line two closely contiguous points I, K, and from diculars across the successive intervals, but however nume- 
these lead the joint-lines IP, KQ, of equal length, then the rous he may make these sections, he can thus only effect 

straight line PQ is equal and parallel to IK, on any of the an approximation to the true curve. We must integrate , 

projections. that is, we must obtain the aggregate of an infinite number 

If in the end elevation, figure 9, we continue the joint of infinitely small portions m order to reach an absolutely 
IP to meet the vertical section OQ m p, we may regard true result. 

PQp as a small rectilineal triangle, right angled at p, while These conclusions hold good whatever may be the out- 
PQp is the inclination to the horizon. Now, PQ : Q p : . line of the arch The most common, and theiefore the 
R : cos PQp, while PQ is equal to IQ, the breadth of the most interesting case, is when the longitudinal section is 
arch-stone at the crown, wherefore the breadth of the course circular, the cross section taken perpendicularly to the 
at the crown is to the breadth of the same course at any abutment being then an ellipse with its shorter diameter 

other place as radius is to the cosine of the inclination there, placed horizontally, the vault being an oblique cylinder 

Hence it follows, as is shown in the end elevation, figure Figure 9 is actually drawn for the circular arch. If then 
10, that the arch-stones gradually dimmish m breadth from 0 be the centre of the circular arc NP, the curve IP must 
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at P tend towards 0, so that tlio draughtsman, while mak- 
ing the step across one of the intervals, has only to keep 
las straight edge up to the corresponding place of the centre 
If we place the paper horizontally, fix a small heavy round 
body at P to the end of a thread OP, and then draw the 
end 0 of that string along the straight line IIEF, P would 
always move towards the then position of the point O, 
and would trace out the cuive of which we are in search 
The projection, then, of the joint of an oblique circulai 
arch upon a vertical plane parallel to the road, is always 
the curve known by the name of the Ttactoiy All 
tiactories have the same shape, the size merely is regulated 
by the length of the thread OP, that is, by the radius of 
curvatuie of the circular arch Hence, if the delineation 
of it have been accurately made in one case, the curve for 
another case may be obtained by mere enlargement or 
reduction , or, still better, in all cases it may be traced by 
help of a table of co-ordinates, such as that subjoined, 
tthich shows the dimensions of the tractory as represented 
m figure 12, in decimal parts of the radius of curvature of 
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Fig 12 

tho arch The computations have been made for equal 
motions of the point 0, corresponding, therefore, to equal dis- 
tances measured along the crown-hne of the arch The head- 
ings of the columns sufficiently explain their contents By 
help of these the form of the tractory may easily be obtained, 
and with a piece of veneer or of thm metal cut to this 
shape, the architect may obtain all the details of the 
intended structure, first working out the said elevation, 
figure 9, and transferring the several points therefrom to 
the other projections 

If we put s for the angle of the skew, v for the distance 
IN measured along the crown of the vault, and i for the 
inclination at the point P, r being the radius of the arch, 
the distance IN or %0 of figuie 10 is clearly v sm s, and as 
the result of the integration, we obtain — 

^ISTap log tan (45° + l»), 

by help of which equation we can readily determine i when 
v is known, or v when i is given The table of Napienan 
logarithmic tangents being very scarce, it is convenient to 
convert these into denary or common logarithms Putting, 
as is usual, M for the modulus of denary logarithms, that 
is, for 43429 44819, the above equation becomes — 

M 

— v . sm s = log tan (45° + , 

from which it is quite easy to tabulate tho values of % cor- 
responding to equidifferent values of v, because the constant 
factor — 

M sins 
r ’ 

has to bo only once computed; i, that is, the number of 
degrees in the arc NP being thus computed for each of the 
successive sections of the vault, we have only to divide a 
tape-line so as to show degrees and minutes of the actual 
circle in order to he able at once to mark the course of the 
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joints upon the centering of the arch, or better still, instead 
of the degrees, we may write upon the tape the successive 
values of NP, and then the commonest workman will be 
able to lay off the lines. 
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The only other kind of skewed arch likely to possess any 
interest is the elliptic In right arches the semi -ellipse i» 
sometimes used on account of the grace of its form, but this 
reason for its adoption disappears m the case of the skew, 
because then we can only use a poition of the semi-ellipse 
The end elevation of a joint m an elliptic skewed arch is a 
modified form of the tractory, and the general features of 
the arrangement are analogous to those of the circular arch 
The aich-stono of a common budge is wedge-shaped, 
having two flat faces AacC, B bdD, inclined to suit tho 
breadth of the course, hut in the skew ed bridge the corre- 
sponding faces are twisted, Cc not being parallel to A a, and 
thus the dressing of them requires both skill and care 
The dimensions of the stone and the inclinations of its four 



Fig 13 

edges may easily be computed when its intended position is 
known, and thus the degree of twist on each of its faces 
may be ascertained, and the lines may then be marked ofl 
on the ends of the stone. 

The theory of the skewed arch w r as given for the first 
time in the Transactions of the Royal Scottish Society of 
Arts for 1833 ; from which it was copied into the Ciinl 
Engineer and Architect’ s Journal for July 1840, which see. 
(For the history and various forms of the arch see Aechi- 
TECTUKE ) (e. S.) 
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RCHiEOLOGY, fiom dpx aios, ancient, and Aoyos, a 
description. The term Aichoeology , like that of 
Antiquities, has been employed, until a very lecent period, 
in a sense so lestneted and arbitrary as stuldngly to con- 
trast with the latitude admissible accoidmg to the original 
denvation of the word Liteially it sigmfies the study of 
antiquity 01 ancient things, but its piecise significance 
has been detei mined from time to tune by the range of 
study and research most in favour To some extent it has 
always been recognised as embracing whatevei pertained to 
the eaily history of any nation, but m its details it was 
applied almost exclusively to the study of Greek and 
Roman ait, or of classical antiquities geneially The pro- 
gress of geology, and the application of sound principles of 
induction to the study of primitive antiquities, have wrought 
a great revolution, and few studies now nval archaeology 
m comprehensive interest. 

In looking at the succession of stiata of the earth’s 
crust it was assumed till recently that the student of man 
and his remains is limited to the latest superficial foimation 
of post-tertiaiy stiata To the palaeontologist was assigned 
all ancient animal life of the fossihfeious stiata, while the 
archaeologist treated of man and his woiks as things essen- 
tially distinct The diverse functions of the two sciences 
are still clearly recognised, but the archaeologist is no 
longer supposed to be excluded either from quaternary or 
teitiary strata m his search not only for the remains of 
human art, but for the osteological evidences of man’s pre- 
sence contemporaneous with the fauna of such geological 
periods One class of aichseologists, accordingly, confi- 
dently anticipate the recovery not only of works of art, but 
of the fossil remains of man himself, in the pliocene, or 
even the miocene strata So far, however, as any reliable 
evidence can guide opinion, it scarcely admits of question 
that neither has hitkeito been found m older deposits 
than the latei teitiary, or quaternary 

The actual remains of man, the specific form of his 
osseous structure, and above all of his skull, now receive 
the minutest attention, and the department of anthropo- 
logy to which such investigations are specially assigned 
has latterly acquired a fresh interest from the inquiries 
suggested by novel theories as to the possible evolution of 
man from lower animal organisations Nevertheless, the 
researches of the paleontologist and of the archaeologist 
are based on essentially distinct evidence The life of 
geological penods is investigated by means of the fossil 
bones and teeth which alone survive Or if to these have 
to be added such lllustiations of habits, food, and struc- 
ture as are furnished by means of footpunts, coprolites, 
and the like subsidiary evidence, still all are traceable, 
directly or indirectly, to the living organism Man, on the 
contraiy, m times altogether preceding history, is chiefly 
studied by means of Ids works Archaeology thus forms 
the intermediate link between geology and history, though 
the reaction, at the revival of learning m the 16th century, 
which tended for a time to subordinate aits and science 
alike to classical authonty ? reduced it within greatly nar- 
rower limits Nevertheless, the fitness of the term for the 
most comprehensive definition in relation to all which per- 
tains to the past could not be entirely oveilooked, and it 
is even employed repeatedly by Dr Prichard as nearly 
synonymous with palaeontology. In this, however, he has 
not been followed, and the name is now universally adopted 
to designate the science which deduces the history of man 
from the relics of the past. >So comprehensive a subject 
necessarily admits of great subdivision. The most im- 
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poitant general division will be heated of separately in the 
article on Classical Archaeology (p. 343, sqq ), while in- 
teresting blanches of the study will be loviewed under the 
heads of Egyptian, Etruscan, Assynan, Mexican, and Indian 
antiquities Numismatics, pottery, heraldry, hieroglyphics, 
palaeography, and other subdivisions m like manner deal 
with important details, and help to illustrate the compre- 
hensiveness of the subject 

The innate cravings of the human mind foi an insight 
into the future have shaped themselves into many forms of 
divination and astrology But this desne is not more uni- 
versal than that which prompts man to aim at a lecovery of 
the seciets of the past The question Whence? even moie 
than that of Whither ? is found to give shape to the mythic 
legends of the rude barbanan, and to constitute an im- 
portant element in the poetry and mythology of eveiy 
nation’s oral and written history. With the piogiess of 
society such indices of the past aie subjected anew to 
cutical analyses, and w T e accordingly find abundant traces 
of an archaeological spmt m the literature of every civilised 
nation. The influence of the same craving for a mastery 
of the past is seen adapting itself to the spmt of the age 
at every epoch of great pi ogress The levival of art and 
letters in the 14th and 15th centimes was signalised by a 
lenewed appreciation of Greek and Roman models, and 
while the progiess of opinion m the 16th century was 
accompanied by an abandonment of mediaeval for classic 
art, the tendency of Europe m our own day, amid many 
elements of progress, has been singularly consentaneous m 
the leturn not merely to mediaeval art, but to mediaeval 
modes and standards of thought, and m the attempt to 
attain to higher excellence than has been yet achieved by 
a more perfect development of the ideal of the middle ages. 

The alliance of archaeology with geology, and the duec- 
tion of geological research to the evidences of the antiquity 
of man, have largely contributed to its expansion, until m 
its comprehensive unity it embraces the entire range of 
human progress fiom the infantile stage of primeval aits 
to the earhest penods of written lecords It has thus been 
developed into a systematic science, by which the intelli- 
gent investigator is enabled to pursue his reseaiches with 
the aid of evidence older than all wntten chiomcles, and to 
recover chapters of national infancy and youth heretofore 
deemed beyond recall The geologist, with no aid from 
written recoids, follows out his inquiries through succes- 
sive penods of the eaith’s history, and leveals the changes 
it has undergone, and the character of the living beings 
which animated epochs of the globe ages before man was 
called into being. Begmmng with the tiaces of life m the 
pnmaiy fossihferous strata, he passes on fiom system to 
system, disclosing a vast succession of long extinct life, 
until in the latest diluvial foimations he points to the re- 
mains of animals identical with existing species, and even 
to traces of human art — the evidence of the close of geo- 
logical and the beginning of archaeological periods. Here 
archaeological science ought to be ready to take up the 
narrative, and with a more comprehensive minuteness of 
detail and greater certainty as to the conclusions arrived at. 
Such, howmver, until very recently, has not been the case, 
The geologist himself long confused the records of the 
tiansitional period by Ins mistaken reference of all diluvial 
traces to the Noachian deluge, and when, pausing, as he 
thus believed, at the dawn of the histone penod, he turned 
to the archaeologist for the subsequent chapteis of the 
history of life on our globe, it was only to receive a record 
of Roman traces at best but meagrely supplementing the 
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minuter details of the histonan Neatly the same was the 
L ase with all histone antiquity, with the single exception 
of the wonderful monuments of Egypt, which pieserve to 
us the records of a civilisation in which we can recognise 
the origin of arts, letters, and all else to which the cultuie 
of the oldest Instoneal nations may he tiaced 

Nevei tlieless, the evidences of the pnmitive arts, and 
the traces of a native civilisation onginatmg among the 
piehistonc races of Em ope, had been long famihai to the 
antiquaiy, though he failed to foim any intelligent concep- 
tion of then significance as Instoneal recouls Then intei - 
pietation on ail intelligent and systematic principle is 
mainly due to the archaeologists and ethnologists of Den- 
maik and Sweden, who from then very geographical 
position weie happily freed from the confusing element of 
classical prejudices, and weie compelled to seek in othoi 
than Roman sources an origin foi the abundant traces of 
metallurgy art Zealous British coadjutors speedily caught 
the hint, and fteecl themselves fiom the trammels which 
had so long nan owed then aim, the lemains of pnmitive 
ait weie refened to tiue soiuces, or at least ananged undei 
an intel lig ent system of chronological sequence, and thus 
the desultory and often misdirected labouis of the anti- 
quaiy have given place to researches characterised by 
scientific accuracy 

The system of piimitxve archaeology thus introduced has 
since been modified and earned out into ampler details, as 
the fruit of more extended discoveries, chiefly effected m 
Fiance and England; but the three pnmary divisions, 
the Stone, the Bronze, and the lion Periods, are still 
retained. The arrangement is wan anted alike by evidence 
and by its practical convenience, though later research has 
given to the stone penod a comprehensiveness undieaint 
of before, and so led to its subdivision into two ages of 
prolonged duration, with distinctive charactenstics of pinm- 
tive art. (1 ) The Stone Penod, as the name implies, is 
that m which the lude aboriginal aits, which the com- 
monest necessities of man call into opeiation, aie assumed 
to have been employed entnely on such available materials 
as stone, horn, bone, <kc (2 ) The Bionze Period may m 
like mannei admit of subdivision, though the term is con- 
veniently employed, m its most eompiehensive sense, for 
that era of progiess in which the metallurgy arts appear 
to have been introduced and slowly developed — first, by 
the simple use of native copper, followed by the apphcation 
of fire, the construction of moulds, and the discovery of 
such chemical piocesses as the alloying of copper and tin, 
and the consequent pioduction of the beautiful and useful 
alloy which gives name to this the eather metallurgy 
era (3 ) The Iron Penod marks the era of matured 
metallurgy arts, and the accompanying progiess consequent 
on the degree of civilisation which is the inevitable con- 
comitant of such a state of things While, how ever, those 
divisions hold good m their general application, they must 
not m every case be applied too rigidly. The archaeologist 
is constantly recalled to the distinction between the re- 
searches of the palaeontologist, as dealing with the traces 
of orgamc life, and his own study of the works of a lational 
being marked by all the diversities traceable to the reason- 
ing and volition of the individual workman. Local facili- 
ties have also modified the arts of primitive man in various 
ways. In some localities, as m North America, pure native 
copper abounds, while on the other hand, m certain districts 
of Africa iron occurs in such a condition that it appears to 
have been wrought hy the primitive metallurgist from very 
remote times. 

Ail those periods embrace eras concerning which no con- 
temporary written records exist, and in relation to most of 
them nearly as little is known directly as of the older 
periods with which the geologist exclusively deals. It 


need not therefore excite suipn&e that the piocess of in- 
duction established on this basis has been challenged by 
Instoneal wnteis of high standing, but ■whose exclusive 
labouis on the iccoids of penods admitting of documentary 
evidence and chaitei pi oof render them little disposed to 
sympathise with a course of leasonmg relative to the histoiy 
of man, such as has, m the hands of the geologist, revealed 
so much in i elation to moie ancient life The furthei, 
howevei, that leseaich is pursued, alike into the habits oi 
living laces of savages, and into the characteristics of the 
oldest traces of primitive ait, the moie cleaily does such a 
process of development, fiom the first lude working m 
stone to the highest aits of the skilled metallurgist, become 
manifest 

The Australians, the Mamies of New Zealand, and the 
whole videly-seatteied races ot the Polynesian Islands, the 
Canbs and other natives of the Amencan aiclnpelago, with 
all the nomade tribes of the New World, fiom Patagonia 
to the Aictic cncle, weie, when fiist discovered, without 
any knowledge of the metals as such, and supplied their 
wants by means of implements and weapons of stone, shell, 
bone, or wood The civilised Mexicans and Penmans, on 
the contrary, when fiist visited by the Spamauls m the 16th 
century, weie familial with the woiking of copper as weE 
as gold, — though totally ignoiant of non, and also retaining 
for common puiposes many of the pnmitive stone weapons 
and implements, only substituting the abundant obsidian 
of their volcanic legion for flint Gieece passed from its 
bronze to its non age within the penod embraced m its 
literaiy ln&tory , and the masteiy of the art of woiking the 
mtiactahle iron ore is traceable with toleiable clearness in 
the eaily histoiy of Rome, not very long befoie it came m 
contact with the tians- Alpine baibanans Among most of 
the Gennanic and Celtic tubes non appeals to have been 
already known when they first came m contact with the 
aggressive civilisation of the south, and fiom one of them, 
the Nonci (in whose eountiy, in the Austrian vaHeys of 
the Danube, this metal is still wi ought with the highest 
skill), there is reason to believe that the Romans acquired 
the art of making steel 

If history is only to begin, as that of Britain has 
been made to do, with the date of the first coEision 
with invading Rome, then, no doubt, stone and bronze 
periods are as meaningless as are eocene and nnocene 
periods to the geologist who assigns the Mosaic deluge as 
the source of the earliest phenomena of his science To 
those, however, who are willing to follow inductive reason- 
ing to its legitunate conclusions it must be apparent that 
it is no visionary theoiy, but a system founded m well- 
established truth, which ananges the aichseological lecoids 
of pnmitive history and the remains of human art into 
stone, bronze, and non penods Even heie, however, an 
important distinction m the employment of such materials 
as a basis of inductive reasoning indicates the greatness of 
the revolution involved m the introduction among the 
Rving creatures inhabiting this eaith of a being endowed 
with intelligence, and supplementing the natural resources 
of animal Me by aits even of the most primitive kind It 
must indeed be borne m lemembianee that geological 
and historical chronology aie very different things, and 
that the idea implied in the contemporaneousness of strata 
bears a very slight approximation to the coincidence of 
contemporaneous events and productions of an historical 
eia. The doctrine of geological continuity is indeed 
challenged in certain respects; but on the whole, the 
geological formations, with their included organic remains, 
may be assumed to obey a natural and unvarying order ; 
and so, within the compass of geological periods, to be of 
contemporaneous^ origin. But, notwithstanding certain 
extreme assumptions, based on the theory of evolution, and 
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involving the consequent existence of man m i emote geolo- 
gical eras, so far as all actual evidence can yet guide us, it is 
correct to say that, geologically speaking, the entue histoiy 
of man is embraced m one period But in the woiks of 
art, which foim the bases of archaeological induction, a 
new element — that of mind, 01 the reasoning faculty, along 
with the imitative and social arts — is introduced, and 
greatly complicates its subdivisions The stone peuod of 
Britain or Denmaik is analogous to that of the Polynesian 
Islands So closely do their tools and weapons resemble 
each other that it lequires a piactised eye to distinguish 
the stone axe or Amt lance-head found m an ancient British 
barrow from implements bi ought by some lecent voyager 
from the islands of the Southern Ocean Noi could the 
most experienced archaeologist undertake in eveiy case to 
discriminate between the flmt anow-head dug from some 
primitive barrow of undated centuues befoie the Clin&tian 
era, and the corresponding weapon brought by some lecent 
traveller fiom Tiena del Fuego or legions beyond the 
Rocky Mountains The inference is theiefore legitimate, 
that in those Polynesians, Fuegians, 01 Indians of the 
North-West, we haye examples of tubes m the same 
primitive stage as were the ahongmes of Europe during 
its stone peuod Chronologically, however, the stone 
period of Europe and that of the Pacific islands or the 
American continent are separated by thousands of yeais 
In like manner, the bronze age of Mexico was undistuibed 
by all later elements when fiist brought into contact with 
the matured civilisation of Europe m the 16 th centuiy, 
while the close of that of Britain preceded the 1 st centuiy 
of our era. The same lule is applicable to the primitive 
archaeology of all countries , and a fertile source of eiror 
and misconception has already had its rise in the assump- 
tion that because Greece and Italy, Germany, Gaul, 
Scandinavia, and Britain, have all had their primitive 
stone and bronze periods, therefore the whole must have 
been contemporaneous It cannot therefore be too strongly 
enforced as one of the most essential points of variance m 
the reasoning of the geologist and the archaeologist, that 
the periods of the lattei, though synonymous, are not neces- 
sarily synchronous ; but that, on the contrary, nearly all 
the phenomena which pertain to the natural history of 
man, and to the historic development of the lace, may be 
witnessed in their various stages m contemporary races 
of our own day — from rudimentary barhansm, and the 
absence of all arts essential to the first dawn of civilisation, 
to a state of greatest advancement in the knowledge and 
employment of such arts. 

Some progress has alieady been made in an approxi- 
mation to certain chronological data of much importance 
relative to such primitive penods of the history of nations. 
But the archaeologist, as well as the geologist, is learning 
to deal with penods of time which cannot always he 
measured eithei by years or centuues, hut rather must he 
gauged by those chronological stages m the histoiy of onr 
planet in which epochs and penods take the place of 
definite subdivisions of solar time. Nevertheless, geological 
evidence of changes which are known to have occurred 
within the historic period supplies an important key to the 
approximate duration of certain eras charactensed by traces 
of human art ; and while by the intelligent observation of 
such remains in the superficial strata, mmgling with the 
fossil evidences of extinct and familiar species of animal 
life, the link is supplied by which man takes his place m 
an unbroken chain of creative existence, sweeping back 
into so remote a past, the evidences of matmed art pertain- 
ing to penods unrecorded by history supply later links 
of the same chain, and reunite the present with all former 
ftges. 

The system of primitive archaeology which is found apph- 
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cable to Btitisli antiquities so closely corresponds in all its 
essential features to that of Europe pnoi to the eia of 
authentic history, that the purpose of such an abstiact as 
this will be most conveniently accomplished by presenting 
its leading points as examples of the whole, illustrating 
these m passing by the analogous remains discovered in 
othei countnes The appaicnt simplicity of a primitive 
stone penocl has been considerably modified by recent 
research , and the caieful study of the remains of ancient 
ait, m their relation to accompanying geological phenomena, 
or of the evidences of artificial deposition in caves, barrows, 
chambeied ciomlechs, cairns, or other sepulchral structuies, 
suggests the subdivision of pielnstoiic archaeology into a 
succession of epochs included within the period of non- 
metallurgie aits 

But before defining the archaeological subdivisions of 
time it is indispensable to glance at the palaeontological 
elements of the question, and the evidences they supply in 
relation to comparative chronology One of the most re- 
markable phenomena affecting the conditions of life in 
Europe m recent geological epochs is the existence of a 
peuod, of long duration throughout the northern hemi- 
spkeie, of a tempeiatuie lesemblmg that of the Arctic 
regions at the piesent time After a period more nearly 
approximating in its conditions the heat of the tropics at 
the present day, though othei wise under varying states to- 
wards the end of the teitiaiy epoch the temperature of the 
whole northern hemisphere gradually diminished, until the 
mountainous regions of Scotland and Wales — then pro- 
bably of a much higher elevation — resembled Greenland 
at the present tune, and this Arctic temperature gradually 
extended southwmds to the Alps and the Pyienees The 
glaciers formed under the influence of peipetual frost and 
snow descended from those and other mountains into the 
valleys and plains over the gieater portion of central 
Euiope and northern Asia , and this condition of things, 
peitammg to what is known as the glacial period , was one 
of greatly piolonged duration 

After some paitial modifications of this low temperature, 
and a consequent advance and retrocession of the glacial 
influences in France and elsewhere, along what was then 
the border lines of a north temperate zone, the glacial 
peuod drew to a close ; a gradual but persistent rise of 
temperature carried the lines of ice and perpetual snow 
further and further northward, excepting m regions of 
great elevation, as in the Swiss Alps. This was necessarily 
accompanied by the melting of the vast glaciers accumu- 
lated m the mountain valleys throughout the protracted 
peuod of cold The broken rocks and soil of the highlands 
weie swept into the valleys by torrents of melted ice and 
snow; the lower valleys w r eie hollowed out and re-f mined 
under this novel agent, and the landscape received its 
present outlines of valley, estuary, and river-beds from the 
changes wrought m this diluman epoch. The enormous 
power of the torrents thus acting continuously throughout 
a period of prolonged duration, and the vast deposits of 
sand, gravel, and clay, with the embedded lemains of con- 
temporaneous animal and vegetable life with which they 
everywhere covered the plams, were viewed till lecently 
solely m relation to the Mosaic narrative of a universal 
deluge, and were referred implicitly to that source. But 
recent though the epoch is when compared with oldet 
geological periods, its antiquity is enormous in relation to 
historic chronology , and instead of being the product of a 
sudden cataclysm of brief duration, it represents pheno- 
mena which required a peuod of long proti acted centuries 
for their evolution. 

Within this late tertiary, or quaternary, period are found 
the remains of animal life contemporary with primeval man 
and his earliest arts. The very characteristics of some of 
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the fossil mammals of the penod, so diverse from all that 
we have been accustomed to associate with man, help to 
suggest ideas of even an exaggeiated antiquity for the eia 
to which they aie assignable, and to relegate it to the 
remotest conceivable antiquity consistent with all other 
evidence of the oldest traces of man or his arts seemingly 
contemporaneous with them Of those now wholly ex- 
tinct, the mammoth or Elephas primigenius, the Elephas 
antiquus , the Rhinoceros tichonnus, the Hippopotamus 
major, and such great cave carnivora as the Uisus spelceus 
and the Felts spelcea, aie most noticeable foi their gieat size, 
and m some cases for their enormous de.sti active powers, 
m striking contiast to the seemingly helpless condition 
of pimntive man Yet even some of those foimidable 
mammalia piobablyowed then extinction fully as much to 
the piesence of man as to any change m temperature and 
consequent alteration in the lequired conditions of climate 
and habitat We are accustomed to legard the lion, tigei, 
leopard, panther, and others of the great Felidae as per- 
taining exclusively to tropical countnes They are m 
reality limited to tropical jungles and uncultivated regions 
of great extent, where the abundance of wild vegetable- 
feeding animals supplies their food The existence of 
neither is compatible with the piesence of man m any 
great numbers , but m his absence those beasts of prey 
gieatly extend their lange The Indian tiger not only 
follows the antelope and deer m the Himalayan chain to 
the verge of perpetual snow, but the tiger, leopaid, panther, 
and cheetah hunt their prey beyond that mountain range, 
even into Siberia 

The influence of man m the extupation of the wild 
fauna is lllustiated by another class of extinct animals of 
many historical regions, which yet suivive in more favour- 
able localities The discovery of abundant evidence of a 
period m the history of central and southern Fiance when 
the reindeer ( Cervus tarandus) formed one of the chief 
sources both for the food of man and foi the materials 
from which his weapons and implements were made, seems 
to carry us back to an era, inconceivably remote, when 
central France was m the condition of Lapland m mediaeval 
or still earlier centuries. But the climate of North Britain 
is not even now incompatible with the existence of the 
reindeer, and its favourite moss abounds in many parts of 
the Highlands It need not therefore surprise us to learn 
that traces of the reindeer aie by no means rare in Scot- 
land , and numerous examples of its hoi ns have recently 
been recovered in more than one Caithness locality, with 
the marks of sawing and cutting foi artificial use, and 
lying among other remains in stone-bm.lt structures of a 
primitive population of North Bntam How old they are 
may not be strictly determinable, but they help us to the 
acceptance of a very modern date for the presence of the 
reindeer there, for Toifasus states that so lecently as the 
twelfth century the Jails of Orkney were wont to cross the 
Pentland Filth to chase the roe and the reindeer m the 
wilds of Caithness At the same date also we find the 
skin of the beaver lated for customs duties amongst articles 
of Scottish export specified in an Act of the leign of 
David I 

Another veiy characteristic animal pertaining to the pre- 
historic era of European man is the Megaceros Hibermcus , 
or gigantic Irish elk. Its bones occuired with those of the 
Mlephas primigenius, the Rhinoceros tichor mus, the Ursus 
spelceus, and other extinct mammals, alongside of human 
remains and works of art, in the famous Aungnac cave of 
the Pyrenees ; and in the recently-explored Brixham cave, 
on the Devonshire coast, similar remains of the fossil 
rhinoceros, horse, and reindeer, as well as of several extinct 
carnivora, lay embedded m the same breccia with flint 
knives. And not only have the horns and bones of the 
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Megaceros H ibe / nines been lecoveied fioin lush bogs and 
mail -pits, with marks of artificial cutting, but a rude 
Irish lyre, found m the moat of Desmond Castle, Adare, 
lias been pronounced by Professor Owen to be made from 
the bone of this extinct deer 

So is it with the ancient Bovidae, not only adapted for 
the chase, but suitable for domestication , such as the Bos 
primigenius, the Bos longifrons, and the Bison prisons 
Their remains have been found m submarine forests, oi 
mingling m the diift or cave deposits with the Flepkas 
primigenius, the Felts spelcea, and others of the most 
gigantie fossil mammals, while abundant traces reveal 
then existence not merely contempoi ancons with man, but 
within definite histoncal periods 

The great alluvial valley of the nvei Foitli has yielded 
another class of ichcs connecting the gigantic fossil mam- 
malia of a prehistoric epoch with man The disclosures oi 
the Caise of Fallaik have lepeatedly included remains of the 
Elephas pr imigenius and m at least one case its tusks were 
found in such perfect condition as to be available for the 
ivory-turner, though lying embedded at a depth of 20 feet 
m the boulder clay But m the neighbouring valley of the 
Foith the fossil whale ( Bcdcenoptera ) has not only been 
lepeatedly found far inland, buried m the alluvial soil, at 
levels varying fiom 20 to 25 feet above high-water mark, but 
in at least two instances the rude lance or harpoon of deer’s 
horn lay alongside of the skeletons 3 and near another of 
them weie found pieces of stag’s horn, artificially cut, and 
one of them peiforated with a hole about an inch in 
diameter. Flint implements, an oaken quern, and other 
ingenious tiaces of primitive ait, recovered fiom the same 
alluvial soil, all tell of a time when the British savage 
hunted the whale in the shallows of a tide at the base of 
the Ochil hills, now between 20 and 30 feet above the 
highest tides and 7 miles distant from the sea 

There is no doubt that the disappearance of the whale 
fiom the Bntish shoies, like the reindeer fiom its northern 
valleys, is due far more to the presence of man than tc 
any change of temperature so greatly affecting the con- 
ditions of life as to involve their extinction Nevertheless 
it is convenient to recognise in the disappearance of such 
emigiant species fiom the histone areas the close of the 
palaeontological age The Uius, the Aurochs, the Bos 
longijt ons, oi native ox of the Tinman period, and others 
of that impoitant class of animals which man first began 
to turn to account for domestication, have also ceased to 
exist among European fauna , but this is clearly traceable 
to the destructive presence of man. Within three or four 
centuries the Tiros ( Bos primigenius ) was still known m 
Germany , the Aurochs ( Bos pnscus) is even now preserved 
under special protection m Lithuania ; and heids of Bntish 
wild cattle in Cadzow forest, Lanarkshire, and at Chilhng- 
ham Paik, Northumberland, perpetuate vaneties otherwise 
extinct 

Eeverting, then, to the classification which prehistoric 
archaeology admits of, in the light of its most recent dis- 
closures, it appeals to be divisible into four distinct epochs, 
of which the first two embrace successive stages of the age 
of stone implements 

1 The Palaeolithic Period is that which has also been 
designated the Drift Period. The troglodytes, or cave- 
dwellers, of this pnmitive era were to all appearance 
contemporaneous with the mammoth, the woolly-haired 
rhinoceros, and the great cave carnivora already named* 
In England, France, Belgium, and other countries of 
Europe, numerous caves have been explored which were 
undoubtedly the habitations and workshops of the men of 
this period These caverns vary m character and dimen- 
sions according to the geological features of the localities 
where they occur , but all alike involve the simple feature 
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of recesses, more or less ample, affoiding eompaiatively dry 
and commodious shelter, and so being resorted to as places 
of habitation alike by wild animals and by man himself 
But the most valuable for the purposes of the alchseologifat 
are a class of caverns which occur m limestone districts, 
and which, fiom the combined mechanical action of the 
water operating on a rock easily eroded, and its chemical 
action when charged with a certain amount of carbonic 
acid in dissolving the calcareous rock, are found expanded 
into long galleries and chambers of large dimensions 
There the same chemical agents, acting under other cir- 
cumstances, have dissolved the limestone rock, and sealed 
up the ancient flooring at successive intervals, thereby fur- 
nishing a test of the duration of long periods of alternate 
action and repose, and yielding evidence of the most in- 
disputable kind as to the order of succession of the vanous 
deposits and their included hones and implements. 

In Belgium, at Dordogne, and m some parts of the 
south of France, the caves and rock-recesses are of a much 
simpler character Yet there also favouring circumstances 
have preserved contemporary deposits of the ancient cave- 
dwellers, their works of art, the leniams of then food, and 
even their cooking hearths 

The caves of the duft penod accordingly present 
peculiarly favourable conditions for the study of the post- 
pliocene period Some of these caverns were evidently 
first occupied by the extinct carnivora of that period, as m 
the case of the famous Kent’s Hole Cave of Devonshire, 
of which the lowest deposit is a breccia of water-worn 
rock and red clay, interspersed with numerous bones of 
the Ursus spelcevs , or great cave-bear. Over this a stalag- 
initic flooring had been formed, m some places to a depth 
of several feet, by the long-protracted deposition of car- 
bonate of hme held m solution m the drippings from the 
roof Above this ancient flooring, itself a work of cen- 
turies, later floods had superimposed a thick layer of 
“ cave-earth,” m some cases even entirely filling up exten- 
sive galleries with a deposit of drift-mud and stones, 
within which are embedded the evidences of contempo- 
raneous life — bones and teeth of the fossil elephant, 
rhinoceros, horse, cave-bear, hyaena, remdeer, and lush 
elk; and along with these, numeious weapons and imple- 
ments of chipped flint, horn, and bone — the unmistakable 
proofs of tie piesence of man. These, again, have been 
sealed down, m another prolonged penod of rest, by a new 
flooring of stalagmite, and thus the peculiar circumstances 
of those cave deposits lender them specially favourable for 
the preservation of a coherent record of the penod. Here 
are the evidences of the animal life contemporaneous with 
the men of the caves during the drift penod; here also are 
many of their smaller flint implements — the flint-cures and 
the chips and flint-flakes, showing where their actual 
manufacture was carried on , and the lances, bodkins, and 
needles of bone, which could only have been preserved 
under such favounng circumstances 

But besides the actual deposits in the caves, the nver 
gravels of the same penod have their distinct disclosures 
The spear-heads, discs, sciapers, and other large implements 
of chipped flint are of rare occurrence in the cave breccia. 
Their size was sufficient to prevent then’ being readily 
dropt and buried beyond reach of recovery in the muddy 
flooring of the old cave dwelling; and the samf cause 
preserved them from destruction when exposed to the 
■violence involved in the accumulation of the old liver drifts 
In the north of France, and m England from Bedfordshne 
southward to the English Channel, in beds of ancient 
gravel, sand, and clay of the river valleys, numerous dis- 
coveries of large flint implements have been made — from 
the year 1797, when the first noted flint implements of the 
drift were discovered in the same stratified gravel of Hoxne, 
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m Suffolk, in whicfi. lay bones of the fossil elephants 
and other extinct mammalia The characteristics of the 
uvei-drift implements, as well as of the whole art of the 
stone age, have been minutely described and illustrated 
m vanous works, but especially m Evans’s Ancient Stone 
Implements , Weapons, and Ornaments of Gy eat Britain. 
It is sufficient, therefoie, to lefer to such authorities for 
details 

But besides the numeious specimens of the manufactuies 
m flint, horn, and bone, illustrative of the mechanical 
ingenuity of this primitive era, special attention is due to 
the actual evidences of mutative and artistic skill of the 
sculptors and diaughtsmen of the same period 

Different attempts have been made, especially by French 
savans, to subdivide the palaeontologic age of man into a 
succession of penods, based chiefly on the character of the 
mammalian remams accompanying punntive works of ait , 
and the two great subdivisions of the elephantine or 
mammoth age and the lemdeer age have been specially 
favoured Among the woiks of art of the cave-men of 
Pengoid, m cential France, eontempoiary with the rein- 
deer, various diawmgs of animals, including the reindeer 
itself, have been found incised on bone and stone, apparently 
with a pointed implement of flint But the most remark- 
able of all is the portrait of a mammoth, seemingly executed 
fiom the life, outlined on a plate of ivoiy found in the 
Madelame Cave, on the rivei Yezeie, by M Lartet, when 
m company with M Vemouil and Dr Falconer If genu 
me — and the circumstances of the discovery, no less than 
the character of the explorers, seem to place it above 
suspicion — this most ancient work of ait is of extreme 
value The skulls and other remains of five individuals 
have been found to illustrate the men of this period The 
eerebial development is good, and alike in features and 
form of head they compare favourably with later savage 
races. Their drawings embrace animals, single and m 
groups, including the mammoth, reindeer, horse, ox, fish 
of different kinds, flowers, ornamental patterns, and also 
ruder attempts at the human form They also carved m 
bone and ivory. Some of the delineations are as rude as 
any recent specimens of savage art, others exhibit con- 
siderable skill ; but the most remarkable of all is the 
representation of the mammoth. It has been repeatedly 
engraved, and as, to all appeaiance, a genuine contem- 
porary effort at the portraiture of that remarkable animal, 
its worth is considerable But this sinks into insignificance 
m comparison with its value as a gauge of the intellectual 
capacity of the men of that remote age It represents the 
extinct elephant, sketched with great freedom of hand, and 
with an aitistic boldness in striking contrast to the laboured 
effoits of an untutored diaughtsman. Whatever other in- 
ference be deduced fiom it, this is obvious, that in intel- 
lectual aptitude the palaeolithic men of the reindeer period 
of central France weie in no degree inferior to the average 
Fienchman of the 19th century 

2 This fust or palaeolithic period, with its characteristic 
implements of chipped flint, belonging to an epoch m 
which man occupied central Europe contemporaneously 
with the mammoth, the cave-bear, and other long-extinct 
mammals, was followed by the second or Neolithic Period, 
or, as it has been sometimes called, the Surface-Stone 
Period, in contradiction to the Drift Period, characterised 
by weapons of polished flint and stone. The discovery and 
exploration of the ancient Pfahlbauten or lake villages of 
Switzerland and other countries, including the crannoges 
of Ireland and Scotland, and of the kfokken-moddings ox 
refuse-heaps of Denmark, Scotland, and elsewhere, have 
greatly extended the illustrations of this period, and given 
definiteness to the evidences of its antiquity. But while 
it thus includes works of a very remote epoch, it also 
IL - 43 
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embraces those of later legulai scpultuie, 'with the sepul- 
clual potteiy of xadest t} pe, the peisonal ornaments and 
ether lemams of the piehistonc races of Europe, onward 
to the dawn of histoiy It even includes the hist tiaces 
of the use of the metals, m the employment of gold for 
peisonal adornment, though with no intelligent lecognition 
of its distinction from the flint and stone m which the 
workmen of this neolithic penod chiefly wrought 

The nearly indestructible natiuo of the mateiials m 
which the mannfactuiers alike of the palaeolithic and the 
neolithic penod chiefly wiought, helps to account for the 
immense number of weapons and implements of the two 
piolonged ages of stone-woikmg which have been lecoveied 
The specimens now accumulated in the famous collection 
of the Clm&tiansborg Palace at Copenhagen amount to 
&e\ eral thousands The Royal Insh Academy, the Society 
of Antiquanes of Scotland, the Bntish Museum, and 
other collections, m like manner include many huudieds 
of specimens, langmg iiom the remotest penods of the 
cave and duft men of western Euiope to the dawn of 
definite histoiy within the same European area They 
include hatchets, adzes, gouges, chisels, sciapeis, discs, 
and other tools m considerable variety , axes, lances, spear 
and aiiow heads, mauls, hammeis, and other weapons and 
implements of war and the chase, besides a vanety of 
utensils, implements, and ornaments, with xegaid to which 
we can but vaguely guess the design of their construction 
Many of these are merely chipped into shape, sometimes 
with much ingenuity, m other cases as rudely as the most 
baibarous and mas&ne implements of the paleolithic 
period. But from their association, m graves or other 
cleaily-iecogmsed deposits of the later penod, with ground 
and polished implements, and even occasionally with the 
first traces of a tune when the metals weie coming into use, 
theie is no room to question then later ongm In pait 
they may be legitimately lecogmsed, like the whole ele- 
ments of archaeological classification, to maik diffeient 
degrees of rudeness m successive steps towaids civilisation, 
in part they indicate, as m manufactures of our own day, 
the economy (if laboui m loughly-fashioned implements 
designed only for the mdest woik, or for missiles the use 
of which involved their loss 

To the same pmnitive period of aide savage life must 
be assigned the ludiments of architectural skill pertaining 
to the Megaliths Age. Eveiywheie we find traces, alike 
throughout the seats of oldest civilisation and in earliest 
written records, including the historical books of the Old 
Testament Scriptures, of the erection of the snnple mono- 
lith, or unhewn pillai of stone, as a lecord of events, a 
monumental memorial, or a landmaik. There is the 
Tanist Stone, or kingly memorial, like that set up m 
Shechem when Abimelech was made king; the Hoar 
Stone, or boundary-stone, like “the stone of Bohan, the 
son of Reuben,” and other ancient landmarks of Bible 
story , the Cat Stone, or battle-stone, a memonal of some 
great victory; and the stone set up as the evidence of 
some special tieaty or agreement, like Laban and Jacob's 
pillar of witness at Galeed, To the same primitive stage of 
architecture belong the cromlech, the cairn, the chambered 
barrow, and other sepulchral structures of unhewn stone, 
as well as the weems, or megalithic subterranean dwellings 
common in Scotland and elsewhere, until, with the intro- 
duction of metals and the gradual mastery of metallurgic 
art, we reach the period of paitially hewn and symmetrical 
structures, of winch the great temple of Stonehenge is the 
most remarkable example But it is in Egypt that mega- 
lithic architecture is seen in its most matured stage, with 
all the massiveness which so aptly symbolises barbarian 
power, but also with a grandeur, due to artistic taste and 
'refinement, in which the ponderous solidity of vast mega- 
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htlnc stiuchues is leheved by the graces of colcoca! 
sculpture and of an inexhaustible variety of ai chitectural 
detail There appeals to he a stage m the development 
of the human mind m its piogre&s towards civilisation 
when an unconscious ann at the expiession of abstract 
power tends to beget an eia of megalithic art. The huge 
ciomlechs, monoliths, and circles still abounding m many 
ccnties of Euiopcaii civilisation perpetuate the evidence of 
such a tian&itional stage among its prehistoric laces. But 
it was in Egypt that an isolation, begot by the peculiar 
conditions of its unique physical geogiaphy, though also 
perhaps ascubable m part to ceitain ethnical cliai actenstics 
of its people, permitted this megalithic ait to mature into 
the highest peifection of which it is capable. There the 
Hide unhewn monolith became the giaceful obelisk, the 
caun was tiansfoimed into the symmetrical pyramid, and 
the stone cncles of Aiebiuy and Stonehenge, oi the mega- 
lithic labyrinths of Camac in Buttany, developed into 
colonnaded avenues and temples, like those of Dendeiah 
and Edfu, or the colossal sphinx avenue of Luxor. 

Elaborately-finished axes, liannnei-lieads, cups, and vases 
of the late neolithic eia seive to illustrate the high stage to 
which the aits of a purely stone penod could be advanced, 
m the absence of any process of arrestment oi change. 
But long befoie such a tendency to development into orna- 
mental detail and symmetrical regulauty of construction 
could be biought to bear on the megalithic architecture of 
the same eia, the metallurgic somces of all later civilisation 
had begun to supeisede its nide arts. To such remote 
eias we stave m vam to apply' any definite chronology. 
At best we woik our way backwaids fiom the modern or 
knowm into the mystenous daikness of remotest antiqiuty, 
wheie it links itself to unmeasuied ages of geological tune. 
But by such means science has been able to add a curious 
chapter to the beginnings of British and of European story, 
involving questions of mystenous interest m relation to 
the eaihe&t stages in the history of man. The very char- 
acteristics w'hrch distinguish him in his rudest stage fiom 
all other animals have helped fiom lemotest times to per- 
petuate the recoid of his piogress 

The evidences of the various acquirements and degrees 
of civilisation of the pi ehistouc races of Britain aie derived 
not only fiom weapons, implements, pottery, and personal 
ornaments found deposited m ancient dwellings and sepul- 
chres, but fiom still older tiaces supplied by chance dis- 
coveries of the agncultumt, miner, and builder, such as 
the implements of the ancient whalers of the Forth, or the 
monoxylous oaken canoes dug up from time to time m 
the valley of the Clyde, or even beneath some of the most 
ancient civic foundations of Glasgow. Both alike peitam 
to areas of well-defined histoncal antiquity, from the very 
dawn of written history, or of literate chronicles m any 
form; and both also have their geological records, pre- 
serving the evidence of changes of level in umeeoided 
centuries subsequent to the advent of man, when the 
whales of the Eoith and the canoes of the Clyde woie em- 
bedded in the allu vi um of those river- valleys, and elevated 
above the ancient tide-maiks of tlieir estuaries . Another 
change of level, possibly m uninterrupted continuance of 
the ancient upheaval, has been in progiess since the Roman 
invaders constructed their military loads, and built their 
vrall between the Forth and the Clyde, in the 1st and 2d 
centuries of tlie Christian eia. 

By evidence such as this a starting-point is gained whence 
we may confidently deduce the colonisation of the British 
Islands, and of the noith of Europe, at periods separated 
by many centuries from that in which our island first 
figures in history. The researches of the ethnologist add 
to our knowledge of this unrecorded era, by disclosing 
some of the physical characteristics of the aboriginal 
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races, derived from human remains recoveied in cave-drifts, 
ancient mining shafts, bogs, and marl-pits, or found in the 
most ancient sepulchres, accompanied by rudest evidences 
of art, and the leseaiches of Nillson, Eschncht, Gosse, 
Ratlike, Bioca, and other Continental ethnologists, along 
with those which have been earned on with minute caie 
m the Butish Islands, disclose characteristic cranial types 
indicating a succession of piehistonc races different fiom 
the piedommant types belonging to the historical penod 
of Europe, and some of them piobably contemporaneous 
with the changes indicated m the peiiods of aieLueologica! 
time 

The very latest stage of archaeological antiquity, when it 
seems to come in contact with the dawn of histone time, 
was unquestionably one of complete baibansm, as is suffi- 
ciently apparent from its correspondence to that which the 
mteicouise with Euiopean voyageis is bringing to a close 
among the islands of the Pacific. The ancient Scottish 
subteuanean dwellings termed weems (Gaelic uamhah, a 
cave), or “ Piets’ houses,” have been frequently found, 
apparently m the state in which they must have been 
abandoned by their ongmal occupants, and from those we 
learn that their pimcipal aliment must have been shell- 
fish and Crustacea, derived fiom the neighbouring sea-beach, 
along with the chance products of the chase The laige 
accumulations of the common shell-fish of our coasts found 
m some of those subtenanean dwellings is lemaikable, 
though along with such remains the stone quern or hand- 
mill, as well as the ruder coin-crusher or pestle and moitar, 
repeatedly occur, supplying the important evidence that 
the pinnitive nomade had not been altogether lgnoiant of 
the value of the ceieal grains 

The source of change in Bntam, and throughout Europe, 
from this rude state of barbarism, is eleaily tiaceable to 
the introduction of metals and the discovery of the art 
of smelting ores. Gold was probably the earliest metal 
wrought, both from its attractive appearance, and fiom its 
supeificial deposits, and the condition m which it is fie- 
quently found, rendering its working an easy piocess. Tin 
also, m the south of Britain, was wi ought at the very dawn 
of history • and, with the copper which abounds in the same 
district of countiy, supplied the elements of the new and 
important compound metal, bronze 

3 This accordingly indicates the transition from the 
later stone age to the third or Bronze Period, which, begin- 
ning apparently with the recognition of the native copper 
as a malleable metal, and then as a matenal capable of 
being melted and moulded into form by the application of 
heat, vras iollowed up by the art of smelting the crude 
ores so as to extiact the metal, and that of mixing metals 
m diverse proportions so as to piepare an alloy of leqmsite 
ductility or hardness, according to the special aims of the 
artificer. 

Along with the full mastery of the woikmg m copper 
and bronze the skill of the goldsmith was correspondingly 
developed, and the ornaments of this period, including 
torques, armlets, beads, and othoi personal decorations 
and insignia of office, wi ought in gold, are numeious, and 
often of great beauty The pottery of the same penod 
exhibits corresponding improvement in matenal, form, 
and ornamentation ; though, considering the mimetic and 
artistic skill shovra in the drawings and carvings of the 
remotest periods, it is remarkable that the primitive pottery 
of Europe is limited, alike in shape and decoration, to 
purely arbitral y forms This in its ciudest conventional- 
ism consists almost exclusively of varieties of zigzag pat- 
terns scratched or indented on the soft clay. This 
primitive ornamentation seems so natural, as the first 
aesthetic promptings of the human mind, that it is diffi- 
cult, if not in some cases impossible, to distinguish between 
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the simple potteiy of compaiatively recent ongin, recovered 
on the sites of old Amciican Indian villages, and piimi- 
tive potteiy obtained fiom Butish barrows pertaining 
to centimes long pnor to the Christian era But the 
fictile ware exhibits an improvement in some degiee coi- 
icspondmg to that of the metalhugic art, •winch every- 
wheie throughout Euiope furnishes weapons, implements, 
and peisonal ornaments of the bronze penod, charactensed 
by much grace and delicacy in form, and by an ornamenta- 
tion peculiai m style, but not unwoithy of the novel forms 
and matenal 

It was long assumed, alike by lnstoiians and antiquaries, 
that the beautiful bronze swoi ds, spear-heads, shields, 
torques, aimillae, &c , so frequently discovered, weie meic 
relics of foieign conquest or baitei, and they w r eie variously 
assigned to Egyptian, Phoenician, Roman, or Danish origin 
But this gratuitous assumption lias been disproved by the 
repeated discoveiy of the moulds for making them, as well 
as of the refuse castings, and even of beds of chaicoal, 
scoriae, and other indications of metallurgy, oil the sites 
where they have been found It has not escaped notice, 
howevei, that the tiansition appears to be an abrupt one 
fiom stone to bionze, an alloy lequmng skill and experience 
foi its use, aud that few examples ate recorded of the dis- 
covery of copper tools or weapons, though copper is a metal 
so easily wrought as to have been m use among the Red 
Indians of America The mfeience from this fact is one 
which all elements of piobability tend to confiun, viz , that 
the metalluigic aits of the noith of Europe aie denved 
from a foreign somce, whether by conquest or traffic, and 
that m the beautiful bionze relics so abundant, especially 
m the British Islands and in Denmaik, we see the fruits 
of that experience which the more ancient civilisation of 
Egypt and Phoenicia had diffused. The direct intercourse 
between the countries on the Mediterranean and the Cassi- 
tendes, or Tin Islands, — as the only known, parts of the 
British Islands are called in the earliest allusions which 
are made to them by Herodotus, Aristotle, and Polybius, — 
abundantly accounts for the introduction of such knowledge 
to the native Britons at a veiy remote period. Phoenician 
and Carthaginian merchant ships traded to Cornwall cen- 
turies before the white cliffs of Albion weie first seen fiom 
the Roman war-galleys Greece also, not improbably, 
pioved a mediator in this all-important tiansfer It is 
at least to be noted that the forms of weapons, and 
especially of the beautiful (i leaf-shaped sword,” as figured 
on the most ancient painted Greek vases, closely correspond 
to the most chai act eristic relics of the bronze period m the 
north of Europe and the British Isles 

In leviewing the characteustics of this bronze period, the 
disclosures of native art on the American continent supply 
some singularly interesting and suggestive illustrations 
There, thioughout the whole noithern regions of the North 
American continent and in the ruder areas of South 
America, as well as in the West Indian aichipelago, a 
population was found consisting exclusively of rude nomad 
hunters, m a pure stone penod of primitive savage art. 
Nor does it at all conflict with this that they were to a 
certain extent familiar with the resources of the rich copper 
regions of Lake Superior, where that metal is found m 
enormous masses in a malleable state. This they procui ed, 
and not only themselves employed it m the manufacture 
of weapons, implements, and personal ornaments, hut dis- 
tributed it by barter far down the Ohio and Mississippi 
valleys, and eastward to the great lakes, to the St Lawrence 
valley, and to the Hudson river. Silver and lead are also 
found in the same uch mineral region in metallic crystals, 
and were not unknown to the native tribes. But every- 
where those metals were cold-wrought, as a mere malleable 
stone capable of being hammered into any desned shape. 
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but m total ignoiance of the influence of fhe oi tlio use of 
alloys 

But wholly distinct faun. its. rude Indian tubes, North 
America had its semi-omhsed Mexicans and South 
Ameuca its moie highly civilised Peruvians, who had 
learned to mine and smelt the ores of the Andes, and make 
metallic alloys wheiewith to fashion for themselves bronze 
tools of requisite haidncss for quai lying and hewing the 
solid lock With these they sculptured the statues of 
their gods, and leaied palaces, temples, and pyramids, 
gtaven with eUboiate sculptiucs and hieioglyphies by a 
people wholly ignuiant of iron, winch have not unjustly 
•suggested many staking analogies with the megahthicart 
of ancient Egypt The kiutcas, 01 tombs of the Incas of 
Pern, and also their lojal depositories of tieasuie, have 
disclosed many lemaikable specimens of elaboiate metal- 
lmgic skill, — biacelets, collais, and othei personal orna- 
ments of gold, rases of the same abundant precious metal, 
and also of silver , mirrois of burnished silver, as well as 
of obsidian, finely-adjusted sihei balances, bells both of 
silver and bionze, and numeious common articles and 
tools of copper, oi of the more efficient alloy of copper and 
tin, — all lllustiatne of the aits and civilisation of a puiely 
bronze age 

4 The foiuth oi L on Po iod is that in w T lnth the ait of 
smelting the oies of the most abundant metal had at 
length been masteied , and so iron superseded bronze for 
arms, swoid-blades, speai-heads, axes, daggers, knives, &c 
Bronze, however, continued to be applied to many pur- 
poses of pemonal ornament, lioise furniture, the handles 
of s voids and other rveapons , nor must it be oveilooked 
that flint and stone were still employed for lance and 
mow-heads, sling-stones, and other common purposes of 
welfare oi the chase, not only throughout the whole bionze 
penod, but far into the age of non The discoveiy of 
numeious arunv-heads, or flakes of black flint, on the 
plain of Maiatlion, has been assumed with good leason to 
point to the use oi such iude weapons by the barbaiian 
host of Daiius, and the mfeience is confirmed by the 
facts which Heiodotus lecords, that Ethiopian auxilianes 
of the at my of Xerxes, ten jeans latei, weie aimed with 
aiious tipped with stone 

The essential change insulting fiom the matunng of the 
non penod lies m the unlimited supply of the new r metal 
Had bionze been obtainable m sufficient quantity to admit 
of its application to the endless purposes for winch iron has 
since been employed, the mere change of metal would have 
been of slight significance But the opposite was the 
case The beautiful alloy w r as scarce and costly, and 
lienee the arts of the neolithic penod continued to be 
piactised thioughout the whole duration of the age of 
bronze But non, though so abundant in its ores, requires 
gieat labour and intense heat to fuse it, and it needed 
the piolouged schoohng of the previous metallurgy era to 
prepare the way for the discoveiy of the properties of the 
ironstone, and the processes requisite to turn it to account 
lion, moicovei, though so abundant, and lelatively of 
comparatively recent introduction, is at the same tune 
the most perishable of metals It rapidly oxidises unless 
piotected fiom an and moistuie, and hence few relics of 
this metal belonging to the piehistonc period have been 
preserved m such a state as to illustrate the skill and 
aitistic taste of the fabricators of that last pagan era, in 
the way that the implements of the three previous periods 
reveal to us the habits and intellectual status of those 
older times 

But the iron is the symbol of a period in which pottery, 
pemonal ornaments of the precious metals, works m bronze, 
in stone, and other durable materials, supply ample means 
of gauging the civilisation of the era, and recognising the 
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piogiess of man m the aits, until we come at length to 
connect their practice with definite historical localities 
and nations, and the names of Egypt and Phoenicia, of 
Gadu, Massilia, the Cassiterides, and Noncum, illuminate 
the old darkness, and we catch the first streak of dawn 
on a definite historical horizon Thus, with the mastery 
of the metallurgy arts is seen the gradual development of 
those elements of progress wheieby the triumphs of civilisa- 
tion have been finally achieved, and man has advanced to- 
wards that stage in which the inductive reasonings of the 
archaeologist are displaced by lecords more definite, though 
not always more trustworthy, as the historian begins his 
lesearches with the aid of monumental records, inscriptions, 
poems, and national chronicles 

Within the later iron penod, accoidmgly, we reach the 
eia of authentic histoiy There is no room foi doubt that, 
wliatever impetus the Eoman. invasion may have given to 
the working of the metals in Britain, iron was known 
theie pnor to the landing of Julius Caesar. Within this 
aichmological penod, however, the examples of Eoman art 
and the influences of Eoman civilisation begin to play a 
prominent part To this penod succeed the Saxon and 
Scandinavian eras of invasion, with no less characteristic 
peculianties of art workmanship, as well as of sepulchral 
rites and social usages. In these later penods definite 
history comes to the aid of aichseological induction, while 
those intermediate elements of historical re-edification, 
the inscriptions on stone and metal, and the numismatic 
series of chronological records, all unite to complete a 
pictuie of the past replete with lmpoitant elements foi 
the histonan 

The connection between archaeology and geology has 
been indicated, but that between archaeology and ethnology 
is of much more essential significance, and is every day 
being bi ought into clearer view. By the investigation of 
the tombs of ancient races, and the elucidation of their 
sepulchral ntes, remaikable traces of unsuspected national 
affinities aie bi ought to light , while a still more obvious 
correspondence of arts m certain stages of society, among 
races separated alike by time and by space, i eveals a uni- 
foimity m the operation of certain human instincts, when 
developed under nearly similar circumstances, such as 
goes far to supply a new argument m proof of the unity of 
the human race 

The self-evident truths confirmatory of the principles 
upon which this system of primitive archaeology is based, 
may be thus briefly summed up * — Man, m a savage state, 
is to a great extent an isolated being ; co-operation for 
mutual and remote advantage, except m war and the chase, 
is scarcely possible, and hence experience at best but 
slowly adds to the common stock of knowledge. In this 
primitive stage of society the implements and weapons 
which necessity renders indispensable are invariably sup- 
plied from the sources at hand , and the element of time 
being of little moment, the rude workman fashions his 
stone axe or hammer, or his lance of flint, with an ex- 
pendituie of labour such as, with the appliances of civilisa- 
tion, would suffice for the manufacture of hundreds of such 
implements. 

The discovery of the metallurgic arts, by diminishing 
labour and supplying a material more susceptible of varied 
foims as well as of ornamentation, and also one originating 
co-operation by means of the new wants it calls into being, 
inevitably begets social progress. The new material, more- 
over, being limited in supply, and found only in a few 
localities, soon leads to barter, and thence to regular trade; 
and thus the first steps towards a division of labour and 
mutual co-operation are made. So long, however, as the 
metal is copper or bronze, the limited supply must greatly 
restrict this social progress, while the facilities for working 
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it admit of that isolation so natural to man in a rude state , 
and these, added to the fiequent discovery of copper, m its 
natural condition much more neaily lesemblmg a ductile 
metal than the ironstone, abundantly account foi its use 
having preceded that of the more abundant metal. 

Gieat expenence must have been acquned m earliei 
metallurgy before the iron oie was attempted to be wrought. 
In this, co-operation was indispensable, but that once 
secured, and the first difficulties overcome, the othei lesults 
appear inevitable The supply is inexhaustible, widely 
diffused, and procurable without excessive labour. The 
material elements of civilisation were thereby rendeied 
available, and all succeeding progress might be said to 
depend on the capacity of the race 

The simplicity -which characterises the archaeological 
disclosures of Scandinavia, Germany, Ii eland, and othei 
regions of tians- Alpine Europe lying outside of the lauge of 
ancient Greek or Roman influences, has contubuted some 
important aids to the study of piehistouc aits, but the full 
significance of their teachings has yet to be tested by com- 
parison with the primitive arts pei taming to Egypt, Greece, 
Asia Mmoi, and other ancient eenties of earliest civilisa- 
tion To this ceitam smgulaily interesting disclosuies of 
very recent date, which some have legal ded as at variance 
with the foregoing classification of archaeological epochs, 
help to furnish the desired materials The leseaiches of 
Dr Heimich Schliewann on one of the most memoiable 
sites which epic poetiy has selected for the mythic begin- 
nings of history, have brought to light vdiat he believes to 
lie actual remains of the Tioy of the Iliad Dr Schlie- 
mann began his systematic exploiations m 1871, and pui- 
sued them, duimg the available seasons, till the month of 
June 1873 With patient assiduity the accumulated 
debus on the scene of ancient civic settlement was sifted 
and opened up by regular excavations, till the natuial 
lock was exposed at a depth of upwards of 50 feet 
Throughout the whole of this, abundant traces of former 
occupation weie brought to light, and so gieat an accumu- 
lation of debris and liibbish upon an elevated site affords 
undoubted evidence of the vicissitudes of a long-settled 
centre of population. To this specific evidence lent addi- 
tional confirmation The foundations of a temple, sup- 
posed to be that of the Ilian Athena of the tune of 
Alexander, along with coins, mscuptions, and numerous 
remains of architecture and sculpture, combined to fix the 
era of an ancient, but strictly liistoncal, period At a fur- 
ther depth of upwards of 6 feet, bioken pottery, imple- 
ments of bionze, and charred wood and ashes, showed the 
traces of an older settlement which had perished by fire 
Hut the artificial character of the debus encouraged flutter 
research, and when the excavations had been carried to 
about double the depth, Dr Schliemaun came upon a 
deposit rich m what may be styled neolithic remains . 
axes, hammers, spear-heads, and other implements of 
polished dionte or other stone, weights of granite, querns 
of lava, and knives and saws of flint abounded, associated 
with plain, well-executed pottery, but with only two pms 
of copper or bronze to indicate any knowledge of metal. 
Continued excavations bi ought to light additional stone 
implements and weapons, until at a depth of some 33 feet, 
well-wi ought implements and weapons of bionze, and pottery 
of fine quality and execution, revealed the traces of an 
earlier civilisation on the same ancient site. 

In all this, while there is much to interest, theie is no- 
thing to surprise us. Here, near the shores of the Helles- 
pont, at a point accessible to the oldest known centres of 
civilisation, — to Egypt, Phoenicia, Assyria, Greece, Carthage, 
and Rome, — a civilised community, familiar with the arts 
of the bionze period of the Mediterranean shores, appears 
to have yielded to vicissitudes familiar enough to the 
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student of ancient histoiy After a time the desolated 
locality tempted the settlement of some barbaiian Asiatic 
horde, such as the steppes of that continent could fur- 
nish even, now They were ignorant of metallurgy arts, 
though piobably, like the savage tribes of the New World 
at the present time, not u holly unawaie of the manufac- 
ture of implements and weapons of bionze or other metals. 
Such a local alternation of bronze and stone penods in a 
region lying m close proximity alike to vast areas of Asiatic 
barbarism, and to the most impoitant centres of ancient 
civilisation, m no degree conflicts with a general system 
of succession of archaeological periods Mexico and Peiu, 
while m a puiely bronze age, weie oveithiown by Spanish 
invaders Large poitions of their ancient territories were 
abandoned to utter baibansm, and even now are m the 
occupation of savage tribes But the ancient city of 
Montezuma has been made the capital of a civilised state , 
the beds of its canals have been filled up, buiymg therein 
obsidian, stone, and bronze implements, pottery, sculptures, 
and much else pertaining to its ante-Columbian era, and 
it only requires such a fate as its modern histoiy renders 
conceivable enough, to leave for future ages the buned 
strata of a civic site revealing similar evidences of the 
alternation of semi-civilised, baibarian, and civilised ages, 
on the same long-inhabited site of Toltecans and Aztecs, 
Indian savages, and modern Mexicans and Spaniards. 

That man has everywheie preceded history is a self- 
evident truth So long as no scientific evidence seemed 
to conflict with a long-accepted chronology in reference to 
the antiquity assigned to the human race, it remained 
unchallenged, though the like computation had been uni- 
versally rejected m lefeience to the earth as the theatie of 
his histoiy, and we were content to regard the prehistoric 
era of man as no more than a brief infancy of the race. 
But the investigations and disclosuies of recent years m 
reference to the whole piehistonc period have involved 
of necessity a reconsideration of the grounds on which a 
definite antiquity of comparatively buef diuation has 
been assigned to man , and the tendency at present is 
rather to exaggerate than to dimmish the appaicnt antiquity 
of the race The nature and extent of the evidence which 
has thus far rewarded intelligent reseaich have been suf- 
ficiently indicated above , and as it is still far fiom com- 
plete, the student of archeology will act wisely in pushing 
fonvaid his reseaiches, and accumulating and comparing 
all available evidence, without hastily pionouncmg any 
absolute veidict on tbis question But, without attempting 
to connect with any historic chronology the men of the 
English duft, or the tioglodytes of the mammoth or rein- 
deer periods of Fiance, it may be useful, m concluding this 
summary of primitive archaeology, to glance at the origin 
of civilisation, and the evidences of the antiquity of what 
appear to constitute its essential elements. 

Everywhere man seems to have passed through the 
same piogressive stages : First, that of the savage or 
purely hunter state , a condition of precarious instability, 
m which man is most nearly m the state of a mere animal 
subsisting on its prey. It is the condition of nomad life, 
incompatible with a numeious or settled population } 
exhausting the resources of national being m the mere 
struggle for. existence, and therefoie mimical to all accu- 
mulation of the knowledge and expel lence on which human 
progress depends In this primitive state, man is disclosed 
to us by the evidence with which the aichseologist now 
deals He appears everywhere in this first stage as the 
savage occupant of a thmly-peopled continent, warring 
with seemingly inadequate means against gigantic carni- 
vora, the contemporary existence of which is known to us 
only by the disclosures of geological strata or ossiferous 
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eaves, where aha the remains of still more gigantic herbi- 
vora confirm the idea of man’s exhaustive struggle for exist- 
ence. The nearest analogy to such a state of life is that 
of the modern Esquimaux, waning with the monstious 
polar hear, and making a prey of the gigantic cetacese of 
Arctic seas Through how many ages this unbistonc night 
of European man may have preceded the claw n of civilisa- 
tion it is at piesent vam to speculate. But this is notice- 
able, that there is no mheient element of piogiess in a 
people m the condition of the Esquimaux. To all appear- 
ance, if uninfluenced by external nnpulse, 01 unaffected 
by auy great amelioration of climate, they aie likely 
to prolong the meie stiuggle foi existence through 
unnumbeied centunes, armed, as now, with weapons 
and implements ingeniously wrought of hone, ivory, 
and stone, the product of the neolithic arts of this 19th 
centuiy. 

To this succeeds the second or pa '.stored state , with its 
flocks and herds, its domesticated animals, and its ideas 
of pcmonal piopcity, including m its eailioi stages that of 
propei ty in man himself It pertains to the open legions 
and w aim ci climates of the tempeiate zone, and to the 
elevated steppes and valleys of semi-tiopical countries, 
wheiethe changing seasons involve of necessity the wan- 
dering life of the sliepheul This accordingly pi events the 
development of the arts of settled life, especially those of 
architecture, and precludes all idea of peisonal propei ty 
in the soil. But the conditions of pastoral life aie by no 
means incompatible with frequent leisure, reflection, and 
consequent intellectual progress Astronomy has its ongm 
assigned, to the ancient shepherds of Asia, and the con- 
templative pastoral life of the patnaichs Job and Abiaham 
has had its counterpait m many an Arab chief of latei 
times 

The thiid or agncultiu al stage is that of the tilleis 
of the soil, the Aryans, the plongheis and loids of the 
earth, among w'hom aie developed the elements of settled 
social life involved in the peisonal homestead and all the 
ideas of individual propeity in land The piocess was 
gradual The ancient Germans, according to the descnp- 
tion of Tacitus, led the life of agiicultuial nomads, and 
such was the state of the Visigoths and Ostiogoths of latei 
centunes But tins w r as in pait due to the physical con- 
ditions of traus-Alpme Eiuope m those earlier centuries 
Long ages before that, a3 the ancient Sanscrit language 
proves, the great Aiyan family, of which those are offshoots, 
had passed fiom the condition of agricultural nomads to 
that of lords of the soil among a settled agricultural people 
They had followed up the ait of ploughing the soil with 
that of shipbuilding and 11 ploughing” the waves. They 
were skilled in sewing, m weaving, m the potter’s art, and 
in masonry Then use of numbeis was earned as high 
at least as a hundred befoie they settled down from 
their nomad life. They had domesticated the cow, the 
sheep, the koiso, and the dog, and their pdsu or feeders 
already constituted their p>ecu$ t then wualth, befoie the 
pecunia assumed its later foims of cunency. They had 
also passed through their ho?ize and mto their m on 
period, for their language show r s that they were already 
acquainted with the most useful metals as well as with 
the most valuable giams 

The whole evidence of history points to the seats of 
earhost civilisation m warm climates, on the banks of the 
Nile, the Euphrates, the Tigris, the Indus, and the Ganges. 
The shores of the Mediterranean succeeded in later centuries 
to their inheritance, and were the seats of long-enduring 
empires, whose intellectual bequests are the life of all later 
civilisation But trans-Alpine Europe, which is now yield- 
ing up to us the records of its prehistoric ages, is entirely 
of modem growth so far as its historic civilisation is con- 


cerned, and wlieievci it extends towaids the northern verge 
of the tempeiate 7one it is even now m its infancy Here, 
then, we tiace oui way back to the first progressive efforts of 
reason, and find man primeval, in a state of nature, in the 
midst of the abundance pei taming to a genial and fertile 
climate, which rathei stimulates Ins {esthetic faculty than 
enfoices him by any ligoious necessity to cultivate the 
aits foi the puiposes of clothing and building Thus em- 
ploying his intellectual leisure, he begins that progressive 
elevation which is as consistent with his natural endow'- 
nients as a national being as it is foreign to the instincts of 
all other animals He increases and multiplies, spreads 
I abioad over the face of the eaitli, clears its forests, drains 
its swamps, makes its rivers and seas his highways, and its 
valleys and plains his fertile fields and pasture-grounds 
Cities rise, with all the fostenng influences of accumulated 
wealth and settled leisure, and with all the stimulating 
influences of acquired tastes and luxuiious desires Tlicr 
rude pictonal art — not ludei on the graven ivory of the 
troglodytes of the Madelame cave than on many a hiero- 
glyphic drawing of the catacombs and temples of Egypt — 
employed in pictuie-wutmg, passes by a natuial and 
inevitable transition from the literal representations oi 
objects to the symbolic suggestion of ideas, to a word- 
alphabet, and then to puie phonetic signs The whole 
process is manifest from the veiy infancy of Egyptian 
picture-writing, as crude as that with which the Indian 
savage still lecoids his deeds of arms on his buffalo-robe, 
or carves the honouis of the buried warnor on his giave-post 
Lettcis lie at the foundation of all high and enduring 
civilisation, yet we can thus tiace them back to then in- 
fantile oiigm, and so onwaid in their slow transformations, 
as m the mingled pictorial and phonetic writing of tho 
Rosetta stone hieioglyphics of the age of the Ptolemies 
Through Phoenician, Greek, and Roman modifications, 
they have come dowm to us as the arbitiary symbols of 
sounds which the voice combines mto articulate speech 
And as it is with letters so it is with man’s ai ts , — Ins 
di awing, carving, sculpture, architecture, weaving, pottery, 
metallurgy, and so with his science , — his astrology, astio* 
nomy, geometry, alchemy, and all else The beginnings 
of all of them he within our leach. We can tiace back 
the measurements of solar time to the ciudest beginnings 
of moie than one ancient nation, with a year of 360 days. 
This, coirected to the definite approximation to the tiue 
solar year of a period of 365 days, became the vague yeai of 
the Egyptians, with the great Sothiac cycle of 1460 years, 
cleaily pointing to a system of chronology which could 
not have been perpetuated through many centuries without 
conflicting with the most obvious astronomical phenomena 
as well as with the lecumng seasons of the year 

Man is, after all, according to the boldest speculations of 
the geologist, among the most modern of living cieatures 
If indeed the theory of evolution fiom lower forms of 
animal life is accepted as the true history of his oiigin, 
time may well be prolonged through unnumbered ages to 
admit of the process which is to develop the irrational 
brute into man But regarding him still as a being 
called mto existence as the lord of mention, endowed with 
leason, the demonstration of a prolonged existence of tho 
race / with all its known varieties, its diversities of language, 
and its wide geographical distribution under conditions so 
diverse, tends to remove greater difficulties than it creates 
No essential doctrine, or principle m morals, is involved m 
the acceptance or rejection of any term of duration for the 
human race ; and the idea of its unity, which for a time 
was scornfully rejected from the creed of the ethnologist, 
is now advocated by the evolutionist as alone consistent 
with the physical, mental, and moral characteristics common 
to savage and civilised man, whether we study lum amid 
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the traces of palaeolithic osteology and aits, or aniong the 
most diverse races of living men 

The process of research and rnductive reasorirng thus 
applied by the archaeologist to the traces of pnmitive art 
and the dawn of civilisation, is no less applicable to all 
periods. The songs and legends of the peasantry, the half- 
obliterated traces of ancient manneis, the fragments of 
oldei languages, the idles of obsolete ait, aie all parts of 
what has been fitly styled “ unwritten history,” and furnish 
the means of recovenng many lecoids of past penods 
which must remain for ever a blank to those who will 
recognise none but written 01 monumental evidence 

Proceeding to the investigation oi this later and, m 
most of the higher lequiiements of history, tins more 
important branch of lnstoncal evidence, the aichseologist 
has still his oivn special departments of investigation 
Tracing the various alphabets m then gradual develop- 
ment through Phoenician, Gieek, Roman, and othei 
sources, and the changing forms wdnch followed under 
the influences of Byzantine and mediaeval ait, a complete 
system of palaeogiaphy has been deduced, calculated 
to prove an important auxiliary m the investigation 
of monumental and written records Palceogiapliy has 
its own rules of cnticism, supplying an element of chiono- 
logical classification altogether independent of style m 
works of art, 01 of internal evidence m graven 01 written 
inscriptions, and a test of genuineness often invaluable to 
the historian 

Architecture, sculpture, and potteiy have each their 
historical value, their periods of pure and mixed ait, then 
successions of style, and then tiaces of bon owed forms and 
ornamentation, suggestive of Indian, Assynan, Egyptian, 
Phoenician, Punic, Gieek, Etruscan, Roman, Arabian, 
Byzantm e, N orman, or Renaissance mfluen ces Suboi dmate 
to those are the pictonal aits combined wrth sculptuie and 
potteiy, from earliest Egyptian, Gieek, 01 Etruscan art to 
the fiescoes and paintings of mediaeval centuries, and the 
rise of the art of the engiaver, tiaceable through ancient 
chasing on metals, mediaeval mello-woilc, graven sepulchral 
bi asses, and so on to the wood blocks, whence at length 
the art of printing with movable types originated And 
as in the Old World so m the New, the progress of man 
is traceable from rudest arts of stone and copper to the 
bronze period of Mexico and Peru, where also architecture, 
sculpture, and pottery preserve for us invaluable materials 
for the elucidation of that prehistoric time which only 
came to an end there m the year 1492 a.d. 
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Heialdiy is anothei element by means of which archaeo- 
logy provides trustworthy cauons of cnticism in relation to 
written and unwntten mediaeval recoids The seals and 
matuces, sepulchial sculptures, and engraved brasses, along 
with an extensive class of the decorations of ecclesiastical 
and domestic architecture, all supply evidence whereby 
names and dates, with confirmatory collateral evidence of 
vanous kinds, are frequently recoverable Fiona the same 
sow ces also the changing costume of successive penods can 
be traced, and thus a new light be thrown on the manners 
and customs of past ages The enthusiastic devotee is 
indeed ap>t at times to attach an undue importance to such 
auxiliary branches of study, but it is a still greater excess 
to pi on ounce them valueless, and to 1 eject the useful aids 
they are capable of affoidmg 

No less important are the illustrations of history, and 
the guides in the right course of leseaich, which numis- 
matics supplies, both m relation to early and mediaeval 
tunes But on this and other sections into wdnch the 
study of antiquities is divided, the requisite information 
will be found under the seveial heads of lesearch. On 
many of those points the lustoiian and the archaeologist 
necessauly occupy the same field , and indeed, -when that 
pimutive penod wdieiem aicha?ology deals with the whole 
elements of our knowledge legardmg it, as a branch of 
inductive science, and not of cntical history, is past, the 
student of antiquities becomes to a gieat extent the pioneer 
of the lustoiian He deals until the law materials, the 
charters, deeds, wills, giants of land, of privileges or im- 
munities, the loyal, monastic, and Laiomal accounts of 
expenditure, and the like trustworthy documents, by 
means of their palaeography, seals, illuminations, and other 
evidence, he fiyes then dates, tiaces out the genealogical 
relationships of then authors, and m vanous ways prepares 
and sifts the evidence which is to be employed anew by 
the historian in revivifying the past. Architecture and all 
departments of the fine arts, in like manner, supply much 
evidence which, when investigated and systematised by a 
similar piocess, adds valuable materials to the stock of the 
historian, and furnishes new sources for the illumination 
of past ages Such is a sketch of the comprehensive in- 
vestigations embraced under the name of archaeology, 
which, earned on by many independent laboureis, and 
m widely vaiied fields of research, have contributed im- 
portant chapters of human history, and revivified ages 
long buried m oblivion, 01 at best but dimly seen through 
distorting media of myth and fable. (d. w.) 
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The province of classical archaeology is to investigate and 
determine the results of artistic activity among the Gi ceks 
and Romans, so far as that activity manifested itself m 
works of form and substance as opposed to the artistic 
expression of thought by unsubstantial means, as m the 
case of poetry or music It ranges from the Greek temple 
as the highest form of artistic expression in this sense to 
the other extreme of the simplest object shaped for a pur- 
pose by human hands A stone, rudely hewn with some 
design, an artificial tumulus, and common clay utensil, 
each represent, in a humble fashion, a thought artistically 
expressed in substance, and each reflect more or less accu- 
rately the artistic spint of the time at which they were 
made It ranges also from the earliest examples of work- 
manship down through the historical penods of develop- 
ment and decline. So far classical archaeology may properly 
be called a section of the general history of ait It owes 
its independent position entirely to the peculiar circum- 
stances under which its investigations are conducted. Foi 


example, when called upon to determine the date of an 
inscription from the forms and disposition of its letters, 
wlncli, as ivoiks of art, must reflect the taste of the penod 
m which they were incised, it has to bring to bear on the 
question a knowledge of palreographical eccentricities. Or 
when the date of a com has to be fixed, the standard on 
which it has been struck and the historical circumstances 
connected with it must be taken into consideration. Such, 
at least, is the practice of journals and societies devoted to 
classical archaeology On the other hand, recent writers 
desire to confine these collateral inquiries to within the 
narrowest possible limits They have agreed to dismiss 
altogether mythological researches, which in Gerhard’s 
time formed one of the principal occupations of archae- 
ologists. Most of them consent to epigraphy being classed 
under philology. With regard to numismatics, however, 
opinions are still divided as to whether it should bo in- 
cluded under arcbseology, on the ground of the immense 
importance of coins as monuments of art, or whether, on 
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account of their ki'-toncal value, flic study of them should 
be classed under philology A similar question has been 
raised regarding topography (See Conze, Ether die Bedeu- 
tung dei classischen Arthaologie, Wien, 1869 , Preller, 
Ausgewahlte Aufsatze, pp 384-125, uberdie wissenschaft- 
hche Behancllung der Archaologie , Staik, in the Philologus, 
xiv p 645, and xvi p 85.) 

The matenal for the study of classical art consists of 
literary records and actual remains, among the former 
being included, though from auothei point of view be- 
longing to the latter class, the msciiptions which have 
been found incised on sculptures, or more fiequently on 
the bases left behind in Greece as woithless by the plunder- 
ing Romans. The literary records have been collected by 
Oveibeck, Antile SchriftqueUen, Leipzig, 1868, and the 
inscnptions alone more recently by Hirschfeld, Tit ul i 
Statuariormn Bculptonmque, Berlin, 1871. The actual 
remains may be arranged under the three classes of archi- 
tecture, sculpture, and painting, with the first mentioned 
being included the industrial arts, m which principles of 
construction were applied, eg, the furniture of temples 
and dwelling-houses, as opposed to the imitative arts In 
the case of architecture proper, owing to the immovable 
natuto of its monuments, dependence has to be placed on 
the trustworthiness of drawings and descriptions made on 
the spot by travellers Sculpture, on the other hand, 
being comparatively easy of transport in all cases, and 
having been for centimes the object of extiaordmaiy 
avidity among cultivated people, is now fairly represented 
in all its important stages m any one of the pnncipal 
museums of Europe Painting, in its highest sphere, may 
be said to exist only m the record supplied by the occasional 
statements of ancient waiters But these statements em- 
body the opinions of those whose judgment in regai d to 
sculpture we have the means of verifying, and unless there 
were reason to suppose that persons accustomed to exact 
the greatest refinement m sculpture were lightly gratified 
m the matter of painting, their desultory remarks will 
furnish some idea of the ancient manner for which the 
remains of wall painting at Pompeii will serve as a founda- 
tion, though apparently executed by woikmen rather than 
artists, and that at a time when the ait had sunk to its 
lowest ebb The skill in drawing attained by oidinary 
workmen is amply displayed m the painted vases 

Without attempting to subject the history of art to 
systematic study, tire Gieeks and Romans nevertheless 
devoted much attention to special branches of it The 
fruits of then labours have in great part perished, but 
from what remains, and from the notices of what is lost, 
it appeals that their researches took the direction either 
of explaining the principles of ait, and especially those of 
architecture, or of collecting facts concerning aitxsts and 
their woiks, or of describing the works of art which 
existed m this or that place, as in a catalogue Of the 
first class of works we have lost all — and they were many — 
except Vitruvius Of the second the losses are known to 
have been great, and, poor though the substitute for them 
undoubtedly is, we are still fortunate m possessing such in 
the notices collected by Pliny in his Ihstona Faturahs 
We have besides a long series of epigrams, for which there 
was no dearth of point, in the works of well known artists. 
For a similar purpose the rhetoricians chose frequently to 
draw comparisons from or to describe works of art, but 
owing to the object they had m view, they have left little 
that is of much practical good for the history of ancient art 
The same applies to the epigrammatists. (See 0 Benn- 
dorf, Be Anthologies Grcecce Bpigrammatu quae ad artes 
spectant, Bonn, 1862 ) With regard to Pliny, it seems 
that, though himself destitute of all critical faculty in 
matters of art, he frequently drew his notices from excellent 
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authorities The third class of ancient wntei s on works of 
ait were the Penegetse, of whom only Pausanias sui wives 
(ad 160-180), his 'EAAdSos Uepirjyrjcru;, m ten hooks, 
being of the highest value from an antiquarian point of 
view Foi the criticism of art it brings little benefit 

As to the fate of woiks of art duung the early centunes 
of Christianity, the first record we possess is that of Nicetas 
Acommatus, of Chon© m Phrygia, who died in 1216 
(Fatiatio de Statms Ant upas quas Brand post captam , 
anno 1204, Constant in opolim deslruxerunt, Leipzig, 1830). 
In 1460 we have an anonymous description of Athens (Td 
diarpa ai SiSaoKaXda rwv ’A drjimv, see L Ross, A? chi( 0 - 
logisthe Aifsatze, i p 245), from which may he gathered a 
toleiable idea of the deep ignorance of the times In Rome 
the rule was to destxoy as far as possible all ancient 
sculptures, except such as were m some way identified with 
Christianity The reaction against this manner of proceed- 
ing at first took the form of collecting ancient saicophagi 
for the modem purposes of burying grounds. By the 15th 
and 16th centunes this taste had developed into an enthu- 
siasm, which spread even into the south of Germany, for the 
possession of ancient sculptuies as models for the study of 
artists In the beginning of the 17th century this enthu- 
siasm gave way to a habit of viewing ancient woiks of art 
only as so many illustrations of ancient beliefs and modes 
of life, a habit in which the Fiench and the Dutch were 
distinguished, and of which the results are nowhere more 
apparent than m Montfaucon’s L’Antiquite expliquee et 
r epi esentee en figw es, Pans, 1722, with its uncritical text 
and inaccurate engravings The taste of the times pre- 
ferred literature to art, and accordingly the collection of 
ancient monuments, adapted to the illustration of classical 
writeis, and especially the poets, w r as assiduously followed 
A typical example of the one-sidedness of this tendency is 
to be seen m Spence’s Polymetis , or an Enquiry concerning 
the Agreement between the Worts of the Roman Poets and 
the Remains of the Anuent Aitists, London, 1755, fol A 
really valuable work of the period, however, was the collec- 
tion of passages m the ancient writers bearing upon artists, 
entitled Catalogus Artificum , by Fr Junius (Franpois 
Dujou), which retained the position of a standard work 
until supplanted by Sillig’s Catalogue Aitijicim, Dresden, 
1827, which m turn held its giound until the appearance 
of H Brunn’s Geschukte da Or lechiscken Kunstler, 2 vols , 
1853 and 1859 

Up to the middle of the 17th century no steps had been 
taken to visit and explore the monuments of Greece The 
pioneers m this w r oik were J Spon, a physician of Lyons, 
and George Wkeler, an Englishman, who travelled together 
m 1675-76 through Italy, Dalmatia, and Greece, and pub- 
lished each a sepaiate account of their journey (J Spon, 
Voyage d’ltalie, de Dalmatia, de C) he, et du Levant, Lyon, 
1678, G. Wheler, Journey into Greece, London, 1682) 
In the year previous to their arrival m Greece, the Marquis 
de Nomtel, French ambassador at the Porte, had paid a 
short visit to Athens, and set Carrey, a French artist, to 
work to draw the sculptures of the Parthenon and some 
of the buildings of the town. These drawings are now in 
the Bibhotheque at Pans, and thongh mostly sketched 
hurriedly, or from an awkward point of view, form an 
invaluable record of the sculptuies of the Parthenon, 
destroyed shortly after (1687) by the bombardment of 
Athens by the Venetians under Morosim 

The discovery of Herculaneum m 1720 and of Pompeii 
in 1748 opened a new era m the history of archaeology 
The antiquarian spirit gave way to an historical and 
scientific method, of which Count Caylus ( Recueil d ! An- 
tiquities, Pans, 1752-54,7 vols) may be regarded as the 
forerunner, and Wmckelmann (1717-1768) as the actual 
founder. The fame of the latter rej-ds on his two great 
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wcuks — (1 ) the GeschiJrfe det Kunst des Altei (hums, Dresden, 
1704, and with additions, 1767, and (2) Monumenti 
Antichi Inediti, Rome, 1767, 2 vols. fol It was in 
the former that he elaborated his two theories — first, that 
the quality of artistic productions is always m harmony 
with the character and the events of the times, and, 
secondly, that ideal beauty originates m the union of 
mdmdually-beauUful forms observed singly and apart m 
natuie Whatever may be said of the narrowness or want 
of precision m his artistic and philosophical speculations, 
it still stands to his great praise and renown that he was 
the first to undertake a vigorous examination of the terms, 
beauty and ideal, m their relation to nature It was 
through his influence that the histoiy of ancient art was 
introduced into the course of academical study by Heyne, 
that Goethe, Lessing, and Herder turned each the force of 
his co lsummate genius to ancient art, and that the 
publication of ancient monuments with critical apparatus 
leceived a new impulse Among the immediate disciples 
of Wmckelmann -were Zoega (1755-1809), Visconti (1751- 
1807), and Millin. After Wmckelmann, the next history 
of ancient art that appeared was Meyer’s Geschichte der 
bddenden Kunste bei den Gi lechen und Romern , Dresden, 
1824-36, 3 vols , contemporary with which the only 
important contributions to the subject weie those of C A 
Bottiger and Hirt. 

While German activity was engaged on theones of art 
based principally on the monuments existing in Italy, a 
piactical view of the subject was taken m England, the 
first issue of which was that Stuart and Revett went to 
Athens m 1751, and spent nearly thiee years m exploring 
and drawing its remains, the result appearing m the work 
Antiquities of Athens, vol l, 1762, vol u,1787, vol m, 
1794, and vol iv, 1816 The task begun by them was 
taken up by the Society of Dilettanti (founded 1734), 
whose first expedition under Dr Chandler, Revett, and 
Pais, an artist, m Greece and Asia Minor, was productive 
of two works — (1 ) Ionian Antiquities (published m 1769, 
and again, largely inci eased by the reseal ches of William 
Gell, m 1797), and (2 ) Unedited Antiquities of Attica, 
1817. At this time, Lord Elgin, then Butish ambassador 
at the Porte, had a large force of woikmen employed m 
removing the sculptures of the Acropolis of Athens, which, 
after years of tossing hither and thither m London, at last, 
m 1816, found a resting-place m the British Museum, of 
which they continue to form the greatest ornament In 
1811-12 a number of English, German, and Danish 
travellers (Cockerell, Forster, Stackelberg, Haller, Lmckh, 
and Bronstedt) undertook the exploration of JEgma at 
their own expense, and were fortunate m the recovery of 
the sculptures of the temple of Athene, now in Munich 

In 1812 the temple of Apollo Epicunus at Phigalia 
was explored by Cockerell, its sculptured frieze recovered 
and obtained for the British Museum, and its architecture 
elucidated m the still unapproached work of Cockerell, 
The Temples of Jupiter at Mgvna, and of Apollo at Bassce , 
near Phigalia, 1860 Among the other researches under- 
taken about this period were — (1 ) The French Expedi- 
tion scientifique de la Moree, the chief result of which was 
the discovery of some fragments of the metopes of the 
temple of Zeus at Olympia. (2) The excavations on 
the Acropolis of Athens, directed by L Ross, m 1834-36 
(3.) The excavations of Angell and Harris on the Acropolis 
of Sehnus m Sicily m 1822-23, resulting m the recovery 
of three sculptured metopes of a very archaic style, and 
fragments of three more metopes (Samuel Angell and 
Thomas Harris, Sculptured Metopes of the Ancient City oj 
Sehnus in Sicily, London, 1826, fol ) (4 ) The exploration 
of the same site by the duke of Serradifalco (U Antichild 
della Sicilia j Palermo, 1834), with the further gain of four 


metopes sculptuied in a moie advanced style (0. Benndorf, 

Die Metopen von Sel munt, Berlin, 1873) These sculptures 
are m the Museum of Palermo (5 ) The extensive opera- 
tions m Etruria from 1828 onwards, the enormous spoils 
of which, consisting of painted vases, bronzes, <kc , led to 
the foundation of the Instituto di Corrispondenza Aiche- 
ologica at Rome, wlncli has continued unmteriuptedly, with 
the support of the Prussian Government, its publication of 
Anna! i , Bullettino , and Monumenti, furnishing a com- 
plete repertory of ardueological research up to the present 
day (6 ) The removal of the sculptures on the Acropolis 
of Xanthos (Fellows, Asia Minot , 1839, and Ttavels in 
Lycia, 1841), and the remains of the Mausoleum at Hali- 
carnassus (Newton, History of Hiscovenes, &c , 1862, and 
Ttaveh m the Levant, 1865), have been the puncipal 
additions of that class to our national collection, which, 
however, has been immensely ennched m objects of minor 
aitistic unpoitance, but of gieat archaeological interest, frum 
excavations m Gieece, at Camuus and Jalyssus m Rhodes, 
in Sicily, m the Cyrenaica, and in Cyprus In the Cinnea 
the excavations of the Russian Government have biought 
very important treasures to light ( Antiquites du Bosphot e 
Cimmenen conset ves au MusSe Impfaial de VErmitage, 
Petersburg, 1854, Comptes Rendus de la Commission 
At cheologique, from 1859) 

The rapid and vast accumulation of new material after 
the time of Wmckelmann requited a new informing spmt. 

The first to assume this function was Thiersch, in thiee 
articles, “Uehei die Epochen der bildenden Kunst nuter 
den Gnechcn,” 1816, 1819, 1825, m which he endeavoured 
to prove the influence of the Egyptians and Phoenicians on 
early Greek art Against him appeared K O Mullei, 
denying altogether an exoteric influence, and comparing 
the development of Greek art to the organic development 
of plants, its various periods being coincident with the 
marked periods of political history. These opinions he 
propounded first m a senes of articles (Kleine Sclmften , n. 
pp 315-398), and afteiwards m the celebrated Handhucfi 
der Atchaologie (1830, 2d ed 1835, 3d ed 1848, with 
additions by Welcker), which, with the plates by Oesterley 
(Denkmaler der alien Kunst), is stdl unsurpassed m its 
kind. Mullei ’s view has continued to be adopted by all 
the leading archaeologists since his time, among whom may 
he here mentioned Gerhard, Welcker, Otto Jahn, and the 
historians of art generally, Schnaase, Kugler, and Lubkc 
Besides the Handbuch, however, with its additional volume 
of Denlcmaler byWieseler, it is necessary, for the most recent 
information, to consult Bnrnn’s Geschichte der Gnechuchen 
Kunstler, 2 vols , Overbeck’s Geschichte der Gnechschen 
Plastik, 2d ed , 1872, Friedenchs’s AmwifaW, Berlin, 1868, 

Kleine Kunstund Industne, Berlin, 1871,bytkesameauthor; 

G Sempei. Her Stil m dm techmschen und tektomschen Kun- 
sten, Munich, 1860-63, C. Botticher, Hie Tektonik der 
Hdlenen, 2d ed, Beihn, 1872-3; Helbig’s Wandgemalde 
Campamens, 1868, vol n of Schnaase’s Geschichte der bit- 
denden Kunste , Helbig’s Untersuchungen uber die Wandge- 
malde Campamens, 1873, the publications of the Instituto di 
Corrispondenza Archeologica of Rome, and the Archaolo- 
gische Zeitung of Berlin It is not assumed that this list 
exhausts the number of books that may be consulted with 
profit ; but it is hoped that no essentially important work 
has been overlooked 

First Period. 

The oldest remains of workmanship in Greece, if w e Earheit 
except the series of stone implements discovered within the GrecIc ,e ’ 
last few years in various localities, are the ruined walls of taam& 
Trrynth and several other ancient citadels, the stupendous 
masonry of which, together with the primitive manner of 
construction by means of unhewn polygonal blocks of 
II. - 44 
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immense size, led the later Gieeks to believe that they bad 
been the woik of a mythical race of giants, Cyclopes, and 
to designate such masomy as Cyclopean. It was fuithei 
said that these Cyclopes had come fiom Lycia, between 
which and Aigolis, wheie the most lemaikable of these 
walls are, there existed (whatever may be tbe value of this 
belief) a very frequent mteicourse m the heioic times. 
Pausamas (n 25, S), spealang of the walls of Tnynth, 
winch still, apparently, present the same aspect as when he 
saw them, lemarks that the smallest of the blocks would 
be moie than a load foi a yoke of mules Again (ix 36, 5) 
he compaies them with the pyramids of Egypt as legal ds 
the difficulty of the task of building and then colossal 
dimensions Instead of the unsatisfactory Cyclopes, the 
Pelasgians, who preceded the Gieeks in the occupation of 
the soil, are now accredited the authois of this primitive 
masonry, to which accordingly the muen- abused tenn 
Pelasgic is apphed Pausamas (z 28, 3) descubes the 
oldest part of the walls of the Aciopolis at Athens as the 
woik of Pelasgic settleis there. In what iclation of blood 
this lace may have stood to the Gieeks who succeeded 
them cannot he determined, but it is known that tbe 
Greeks adopted fiom them, among other religious beliefs 
and lites, those of Dodona, and since even this pnmitive 
style of masomy commended itself to them foi a tune, the 
Pelasgians must be regaided as bavmg m some degicc 
assisted m the artistic progress of them successors The 
vv alls of Mycense furnish an example of the fine skill with 
w Inch the Greeks afterwards employed the Pelasgic consti ac- 
tion, the blocks of stone being caiefully jointed and hewn 
on the outer surface, while the interior of the wall is filled 
up with moitar and small stones. Mycenae churned to be 
one of tbe very oldest towns of Gieoce, and its walls may 
fairly be regaided as tbe oldest known monument of Gieek 
workmanship A considerable advance of skill is notice- 
able in the masonry of the tieasure-honses ( thesaun ), or 
dome-shaped and paitly subtenaneous buildings, which 
occur in several distucts of Gieece, and of which the 
treasury of Atreus (so named by Pausamas) at Mycenae 
is a typical example It is built of circulai cour&cs of 
evenly hewn and jointed stones, the couises nan owing 
towards the top, and theie held togethei by a keystone. 
It is not, however, an instance of vaulting m the tiue 
sense The most remarkable featuies m the budding aie — 
first, the pilasters and tablets of coloured maible, decoiated 
with a peculiar style of ornament, the elements of which 
are spirals and zigzags , and secondly, the sheets of bionze 
with which the interior walls were plated. Of the latter 
little more than the nails have been found with which they 
were attached Of the former a number of fragments, 
some of which are now in the British Museum, have come 
to light. The disposition, and especially the profusion of 
ornament which they display, differ stukingly fiom the 
simplicity of Gieek work as we know it, and have given 
use to a theory which is now accepted as proved, that the 
Greeks at this time must have been strongly influenced by 
the example of Ouental aitists (Schnaase, Geschchte der 
bddenden Kunsten, u , fig 28, Dusseldorf, 1866). Mean- 
time, it is a fact of the fust impoitance that this building, 
which Pausamas appeals to have had good grounds foi 
naming the treasury of Atreus, and thus assigning it to 
the heroic age before the time of Homer, furnishes a 
remarkable illustration of the descriptions of princely 
palaces given by the poet, accoidmg to whom the walls 
were plated with dazzling bronze, and the cornices, pdlais, 
and doors enriched with work in other metals When, 
therefore, a building in the remains of which a complete 
absence of Greek simplicity and a powerful suggestion of 
Oriental influence have been unanimously recognised, was 
found to correspond accurately with the descnptions of 
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Homer, it was both tune to mquiie whether the frequent 
notices of woiks of art m lus pages also point m the same 
direction, and xeasonable to assume that his testimony 
elsewlieie m matters of ait was equally reliable Fiom 
tbe poets evidence on the condition of ait m his time we 
gathei that the vauous piocesses of working m gold, 
silver, non, tin, and bionze iveie knowm, with the exception 
of casting and soldenng in the last-mentioned material, 
and of welding non Wood and ivory were carved and 
jointed, the ait ot putteiy was known, and weaving and 
embioideiy, the foundation of pictonal ait, weie practised. 
We heai of uchly-oinamcnted ai tides of furniture, armour, 
and di esses Wc lead of the re/ow, ^cAkc-us, and ctk-utoto/xos. 
Occasionally the names of particular aitists aie mentioned, 
as of Tychius, who made the shield of Ajax (Iliad, vu 222), 
and of Icmahus, who made Penelope’s chan (Odyssey, xix, 
60) On the other hand, the woik of amateuis is often 
plained, as the couch made by Odysseus ( Odyssey , xxm, 
189), and tbe figuicd garments worked by Andromache 
and Helena (Iliad, in 125, and xxn 441) When the 
woikmanship of an object is of sui passing beauty and tbe 
aitist unknown, as m the case of the Sidoman crater 
(Odys6cy,iv 617), it is ascribed to the artist god Hephaestus, 
to whom also the same honour is done when the work, as 
m the case of the shield of Achilles, was a poetic creation 
That Homer should m the same breath speak of an object 
as Sidoman and the woik of a Gieek god, is a singular 
mistake, which would baldly have been committed bad tbe 
aiticles impoited fiom the Phoenicians differed m style 
fiom ai tides of the same class produced by native work- 
men So far, aitistic feeling seems to have been duectcd 
exclusively to the decoration of objects of daily use. It had 
not yet aspired to the production of one object winch could 
lest on its meats as a mere work of art, — as, foi example, 
a statue We have, indeed (Iliad, vi 301), mention of a 
statue of Pallas at Tioy, but tbe fact that women are 
deseubed as placing diapery on its knees is sufficient proof 
of its having been a mere rude Xoanon, such as we find 
frequently lepiesented on tbe painted vases Tbe same 
phenomenon occurs m the remains of Assynan art, among 
which, v ltli all the wealth of sculpture m relief and of the 
highest excellence, there are only thiee or four statues, and 
those of such exceeding rudeness that we are compelled to 
suppose that they weie intended to be draped like the figure 
of Pallas just mentioned We have seen that the ornaments 
of the treasuiy of Atreus at Mycenae pointed clearly to an 
Ouental origin It is agreed that the relief of two rampant 
lions fiom above the gateway to the citadel of Mycenso 
(Mullei’s Denhnaler dei alien Kunst), which is the solitary 
existing instance of Greek sculpture from about Homeric 
times, is of an Oriental character m the composition, m 
the flatness of the relief, and m the design of the pillar 
which stands between the lions We find further, as was 
pom ted out by Layaid (Nineveh, Appendix), among the 
many lemams of the inferior aits from Nineveh, illustra- 
tions of the references to such matteis m Homer, which aio 
admnable m themselves, and aie found nowhere else, ex- 
cept occasionally m the oldest Etiuscan tombs Now, a3 
Assyrian art reached its culmination by about the 9th cen- 
tuiy b c , we may assume that, contemporary with Homer, 
it was being practised with great activity On the testi- 
mony of Herodotus we know that Assynan wares were 
imported into Greece by the Phoenicians and sold in the 
heioic tunes; and, on the testimony of Homer, these same 
Phoenicians weie in the habit of selling costly articles of 
furniture and dress to tbe Greeks of his time Of early 
Phoenician ait, however, we have no authentic remains, 
nor indeed any proof of its having had an independent 
existence at any time. We know the Phoenicians mainly as 
traders, and it is highly probable that m matters of art their 
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trade lay cluefly between tlxe Assyuans on tlie one band and tbc two countries Among the Greeks tv bo visited Egypt 
tbe Greeks on the other “ It was the Phoenicians,” say^ at that time were Thales, Cleobulus, Solon, and Pytkagoias 
Brunn (Die 7Gmf5ei Homer, Munchen, 1868), “who brought Of the connection which is assumed to have existed Remains in 
from the East to the Greeks an alphabet which they between the eaihest monuments of Gieek art and the con- AsiaMln01 
modified and employed for a language peculiai to them- temporary art of Assyria, evidence is cited fiom remains 
selves, and it was tbe Phoenicians who brought to them of undoubtedly eaily workmanship in the countries of 
fiom the same quaitei an alphabet, so to speak, of ait, Asia Minor, Lycia, Lydia, and Phiygia, of which the two 
which they also modified and employed for a language of lattei weie intimately associated with the oldest traditions 
ait equally their own ” He pioceeds to define this alpha- and lehgious beliefs of Gieece The peculiar feature of 
bet ot art as consisting of a knowledge of the processes of Lycian ait is its tombs cut m the rock, of which the oldest 
weaving and embroideiy, of woikmg m wood, ivory, and class are duect imitations of wooden structuies such as we 
the various metals, with the exception of casting in bionze may conceive the primitive temples of an Ouental lace io 
— with which and with sculptiue m maible, which he also have been In Phiygia we have anothei class of rock-cut 
excludes, commenced the ait of statuaiy, and commenced, tombs of very lemote antiquity, of which that of Midas 
therefore, the independence of true Gieek ait. Besides (Semper, Dej Stil, 1 p 42$) is the best pieseived example, 
these processes of working, the Greeks derived fiom the Heie the style of decoration is obviously derived from 
same source at least some of the decorative patterns winch Assyrian tapestry. In Lydia we have tombs again, 
we find m use in later times, though gieatly modified but they aae in the form of immense tumuli,— as, for 
But, above all, they obtained fiom the Assyuans that instance, that of Alyattes near Sardis, which astonished 
mannei of sculptuie in low flat lelief, and m parallel hon- Heiodotus by its size, being 1300 feet m diameter at the 
zontal bands, winch they appear to have piactised almost 1»se, and over 250 feet high Similar tumuli occur 
exclusively down to the 7th ecntniy b c , — that is, down among the old Chaldeans 

to the collapse of the Assyuan empne, — and after that to With the nnmigiation of the Dorian race commenced 
have retained as one of the chaims of then aiclutectuie the development of an independent style of architecture in ° C ' 
If, then, an intei couise such as is assumed actually took Greece, the first °tep apparently being the invention of a 
place in Homei’s time between the Gieeks and the house suppoited by columns as the design for a temple 
Assyuans, who weie then aitistically m a veiy advanced Eiom the description given by Pausamas (v 16) of one of 
condition, it will be necessaiy, befoie lightly calling the these eaily Doric temples — -that of Hera at Olympia, erected 
shield of Achilles a poetic clieam, as has frequently been shortly after the Douan nnmigiation — we gathei that it had 
done, to see whether the poet may not have had befoie hid the form of a temple m antis , sunounded by columns, and 
mind some manner of a counterpart for it m Assyuan art. with not only a pionaos led into by two columns, but also 
We need not suppose that such a shield ever existed But a similar chamber at the back. One of the two columns 
a poet cannot create out of nothing; and it is cleai fiom of this latter chamber was of wood, apparently a renunm- 
lus division of the shield into five concentnc bands, icsem- cence of a former style of construction m that matenal. 
bling the large bronze shields found at Cane some years About the same time originated also, it is supposed, the 
ago m a tomb of veiy high antiquity, that he had be- Ionic order, which though presenting a certain Asiatic 
fore his mind the customaiy aiungemont of ornaments richness of ornament strongly opposed to the severe sim- 
m woiks of this kind Now, on an Assyuan bronze bowl plicity of the Done, was still a pure Greek invention, 
m the British Museum (Layaid, plate 61), which exactly The fact of it having first appeared among the Greeks of 
resembles in shape and is of about the same size as a Asia Minor is enough to account for its admission of a 
boss of a shield, we have a repiesentation of the earth gieater softness and flow of lines than was admitted in 
and heavens which very strikingly recalls the decoration the Done With the new movement in architecture a 
of the boss on the shield of Achilles; while m the com- fresh impetus was given to the art of sculpture. At first Sculptiue. 
paiatively few lemams of Assyrian sculpture we have the reports sound somewhat fabulous, — as, for example, 
cities at war, cities at peace, and many scenes from daily that m which Butades the Connthian potter is described 
life, which vividly illustrate the Homenc descnption of as having hit on the idea of modelling a face m day and 
the shield (see Brunn Die Kunst bei Homer , who deals baking it along with his vase3. Butades himself, however, 
with the various subjects m detail) It should be is an historical person, and Corinth is known to have been 
observed, however, that though the evidence of the a flemishing seat of potters and othei artists as eaily as 
Homenc poems and the remains of Greek art from the the time of the tyiant Cypselus (650 Be), through whose 
Homeuc age both point to an Assynan influence, the oppression it is said the artists, Eucheir, Diopus, and 
Greeks of later times looked rather to Egypt as the land Eugrammus emigrated to Etrana, which afterwards became 
whence their ancestors had experienced their fiist impulse cclebiated for its sculptures m terra-cotta At the com- 
both m religion and m art. They believed that Deedalus, mission of Cypselus, or of his successor Periander, a colossal 
the first Gieek sculptor who knew how to give movement statue of Jupiter was executed at Corinth, and dedicated at 
to his figures, and was regarded as the father of Greek Olympia. But the most remarkable specimen of eaily 
sculpture, had learned his art in Egypt Diodorus of sculpture, presumably Corinthian, was the chest in which 
Sicily asserted that Teleeles and Theodoras of Samus had the infant Cypselus was concealed, and of which a detailed 
visited Egypt, and on their return executed a statue of descnption is given by Pausanias (v. 17, 5, fol ) The 
Apollo m the Egyptian style for a temple in Samus, each chest, itself of cedar, was ornamented with a wealth of 
having made a half of it, and that apait from the other, figures m gold and ivory, arranged m parallel honzontal 
Strabo (p 806) compares the old Greek sculpture with the bands, and representing heroic legends and scenes from 
Egyptian, while Pausanias in several places (u 19, 3, iv. daily life, the names of the individual figures being m- 
32, 1) speaks of Egyptian statues in Greek temples, or (i scribed boustrophedon, that is, in the manner characteristic 
42, 3 , vn 5, 5) of statues resembling the Egyptian in style, of early times, and in what .Pausanias calls very ancient 
Accoidmg to another theory, the influence of Egypt on letters. The Erangois vase in Elorence (Monumenti dell 
Greek art, though admitted, is relegated to the tune of Institute di Gorrespondema Archeologica, vol i y pis 54-58) 
Psammetichus, m whose service it is known many Greek gives a tolerable notion of what the composition must have 
mercenaries were employed, and through whose inclination been. Artistic activity was not then confined .to Corinth, 
towards the Greeks an active intercourse sprang up between A school of sculpture in marble existed m CMus as early 



classical — 


348 A E C H ffi 

as 660 b.c., and tliere also Glaucus is said to have dis- 
covered the art of welding iron. (692 b.c.), the substitute 
for which had previously been nails. At this period, we 
have frequent mention of splendid metal utensils, as, for 
instance, the enormous cauldron (Herodotus, iv. 152), with 
projecting gryphons' heads and a support formed of kneel- 
ing figures, seven ells in height. As the oldest example 
of sculpture in bronze which he had seen, Pausanias 
(iii. 17, 6) describes a statue of Jupiter at Sparta, the 
work of Clearchus of Rhegium, whom some called a pupil 
of Daedalus. It was made of plates of bronze, beaten out 
to express the whole figure, and then fastened together 
with fine nails, the arts of soldering and of casting being 
still unknown. Of sculpture in this manner we possess 
only one example, the bronze bust found at Polledrara, near 
Yulci, and now in the British Museum. Throughout this 
early period the statues or images of deities seem to have 
retained their helpless primitive form, feelings of piety 
and gratitude being apparently expressed rather in gifts of 
metal utensils to the temples than in statues of the gods as 
in later times. No such statues exist now, but we have 
sufficient evidence of their want of artistic merit in the 
numerous representations of them which occur on the 
painted vases of a later period, when the sanctity of a spot 
is frequently indicated by such a figure. Apparently to 
this early and as yet barely historical period belongs a 



ffra 1. — Fictile rase. Brit Mas. From Athens. Design in black, 
on drab ground. 


class of painted vases decorated with figures of animals 
and flowers arranged in parallel horizontal bands, and there- 
fore both in the choice and disposition of the decorations 
presenting a marked instance of Assyrian influence. From 
their shape it appears that many of these vases were made 
to hold precious liquids, such as perfumes j and it is very 
probable that they were imported from the East with those 
perfumes, the names of which in the Greek language have 
an obvious Oriental origin. A considerable advance is 
noticeable in a second class of these vases, in which 
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the human figure is introduced as the principal subject 
in the decoration, the designs being in general chosen 
from the heroic legends of Greece. These vases still 
retain the shape of the former class, the method of 
disposition in parallel bands, and the choice of sub- 
ordinate ornaments. The names of the heroes are frequently 
written beside them, and sometimes the artist adds has own 
name. The alphabet in which these names are written is 
the old Corinthian, and hence the vases in question are 
also styled Corinthian. As to their date, it is agreed that 
they cannot be later than 620 b.c. With the introduction 
of the human figure as the subject most worthy of aitistie 
rendering, commenced in vase painting also the independ- 
ence of the potter’s art in Greece (Brunn, Probleme in der 
Geschichte der Vasenmalerei). 

Second Period. 

Erom the date of the earliest historical notices of sculp- 
tors, backward to that usually assigned to the Homeric 
poems, there is an interval of several centuries, during 
which it would at first sight appear that the art of sculp- 
ture had made no sensible advance, if indeed it had not 
declined. This being improbable, an explanation must be 
sought for, either with Ulrichs ( Die Anfange der Grieclir 
ischen KiinstlergescJiichte, Wurzburg, 1871) in the con- 
fusion which seems to reign among the dates of the earliest 
sculptors, or with Brunu ( Die Kunst bei Homer) in the 
theory that the art of sculpture in Greece during that 
interval was, like the contemporary art of Assyria, strictly 
confined to working in relief, and that in this direction it 
may well have made steady progress, though particular 
artists are not singled out for praise. It is with sculpture 
in the round, and with some particular invention, as that of 
welding iron or casting bronze, or with some new technical 
procedure, as the working of marble, that the first records 
of artists begin. With regard to the confusion in the dates 
of these records, it is true that in ancient times the artistic 
faculty was handed down in certain families, among whom 
there was also a partiality for certain names. But to 
assume on the strength of this, as Ulrichs does, that later 
writers, finding a recurrence of the same name, generally 
identified it with the most distinguished and hence pro- 
bably the latest of the artists who bore it, is a means of 
peopling an apparent void which ought to be supported 
with better evidence than that which Brunn has contro- 
verted at almost every point. For example, in treating of 
Theodorus of Samus, of whom it is said that he invented 
the process of casting in bronze, and supposed that he was 
a contemporary of Polycrates, Ulrichs argues that there 
must have been two artists of that name (and suggests that 
there may have been several), because the one who invented 
bronze-casting must bare lived before 576 b.c., previous to 
which date this art may be inferred to have been known 
from the remark of Herodotus (v. 82), that the Epidaurians 
were ordered by an oracle to obtain figures of Damia and 
Auxesia, not ^clXkov rj kiOov, but £vkov. Why ^«Xkov 
should not refer to hammered as w T ell as to cast bronze, 
Brunn is unable to see. Again, it w T as Theodorus of Samus 
who built the substructure of the temple of Diana at 
Ephesus, and Ulrichs is at a loss to conceive how the people 
of that town could have remained till 576 b.c. without a 
temple worthy of their goddess. That the previous temple 
was unworthy of Diana cannot be proved by us, who are 
ignorant of the feelings of the Greeks in these matters, and 
who are aware that Jupiter himself had not even in his 
favourite Olympia a great temple till 456 B.C. 

The view taken by Brunn is, as has been said, that until 
the invention of casting in bronze the Greek sculptors con- 
tinued to work in relief except when images were required 
for the purposes of worship, and that in these cases, whether 
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the figure was of wood, stone, or bronze, the rude helpless 
foim of ancient tunes was pieseiyed Stimulated, it may 
be supposed, by the achievements of the newly-invented 
art, sculptors now began to look to the possibility of pro- 
ducing in marble also a resemblance to the human figure 
iool of m its substantial roundness. The scene of the first success 
m this direction was Chius, where a family which for three 
generations (Melas, Micciades, and Archermus) had been 
celebrated for its woikers in marble, was at this time 
repiesented by the bi others Bupalus and Athems. Works 
from their hands were to be seen m their native place, in 
Delus, lasus, and Smyrna, and consisted, so far as we 
know, of draped figures of goddesses, with the one memor- 
able exception of a statue by Bupalus intended as a carica- 
ture of the poet Hipponax, which was set up in Clazo- 
mense. The poet took his revenge by circulating some 
verses which stung the sculptor so severely as to dnve him 
to suicide by hanging The school of Chius had a nval in 
that of Magnesia on the Mseander, at the head of which 
was Bathycles, whose fame is associated with the reliefs 
and figures on the colossal thione of Apollo at Amyclae 
(Pausanias, in 18, 9, Overbeck, Gesch. d. Gneck Plcistik, 

i p 86). He and a number of his pupils or assistants 
had been purposely invited to the task, and what they 
accomplished was piobably the best that could then be 
done, however short of the standard of later times it 
may have fallen m the eyes of Pausanias One noticeable 
fact is, that after completing their woik, they left behind 
portraits of themselves, and this, m connection with the 
portrait of Hipponax, may serve to show that sculptors had 
already begun to direct them attention to the individual 
features of the human face As to the date of Bathycles, 
Pausanias was uncertain and modern cntacs are divided, 
some supposing him to have left Magnesia before its de- 
struction, 636 b o , others on the occasion of its capture by 
the Persians, 546 b c In favour of the latter date is the 
statement (Pausanias, m. 10, 8) that the gold received 
from Croesus (563-549 B c ) by the Lacedaemonians was 
made a gift of by them foi the decoration of the figure of I 
Apollo at Amyclae. 

The new phase of art thus entered on, according to 
tradition, by the Ionians, was now taken up vigorously by 
the Done sculptors, among whom the first to attain dis- 
tinction were Dipoenus and Scylhs, natives of Crete, and 
tool of members of the ancient guild of sculptors there, which 
yon. took its name from the mythic Daedalus Leaving Crete, 
they settled m Sicyon, probably on the invitation of the 
tyrant Chsthenes, and were there commissioned to execute 
at the public cost a group of statues of deities. Their 
work was, however, interrupted by a disagreement which 
ended m the artists having to leave the town They estab- 
lished themselves m dEtolia, and were allowed to remain 
there until, a plague having fallen on Sicyon, the oracle 
traced it to the wrath of the gods at seeing their statues 
incomplete Dipoenus and Scylhs were recalled, and 
finished their work at a greatly increased price, from which 
it may be inferred, perhaps, that the ongmal dispute lay in 
the matter of payment. Among the many sculptures 
which they executed m Sicyon and other Greek towns, as 
Cleonse, Argus, Tirynth, and Ambracia, some, it is said, 
were of wood and ivory, a combination of material which 
may be regarded as having suggested the chryselephantine 
sculpture of later times (Pliny, xxxvi, 4, 9, 14 , Pausanias, 

ii 15, 1; 22, 5, Brunn, Gesch. d. Grieck Kunstler, i. p 43). 
Bor determining their date, we have a passage of Phny 
in which he says, “ Primi omnium mclaruerunt marmore 
sculpendo j ” adding, “ Before Cyrus ascended the throne of 
Persia, about 576 b.c.” From their school proceeded 
Doryclidas and Dontas, who executed several figures and 
groups of deities in cedar and gold at Olympia for the 


Herseum and the treasuries of the Epidaurians and 
Megaraeans , Clearchus of Khegium, who worked m 
bronze, and Tectreus and Angelion, from whom Callon, 
the celebrated iEgmetan sculptor, learned his craft As 
a work of Tectaeus and Angelion, Pausanias (n. 32, 5 , lx. 

35, 3) mentions a figure of Apollo at Delus, representing 
the god in a rigid attitude, the upper arms close to the 
sides and the fore-arms advanced, m his right hand a bow, 
and m his left a diminutive group of the thiee Graces 
Contemporary with Doryclidas were Smilis of iEgma 
and Gitiades of Sparta, the former of whom is known to 
have executed a group of the Hone, to be placed with a 
figure of Themis by Doryclidas. From his hand was 
also a figure of Hera at Samus. Gitiades, who was at 
once sculptoi, architect, and poet, erected the temple of 
Athene Chalkioikos, and made the figure of the goddess for 
it. The temple was coated with plates of bronze, on 
which were reliefs representing scenes from the legends of 
Hercules and Peiseus, and from mythical incidents, among 
them being the birth of Athene 

Turning now to the remains of Gieek sculptuie, Lemming 
which may with moie or less certainty be assigned to 6oal i )t ' im 
the period in which the foregoing sculptors were at 
work, we begin with the three metopes from the oldest 
of the temples on the Acropolis of Seknus, in Sicily, 
which up to now have been regarded as furnishing the 
first authentic, and as yet the. clearest, glimpse of that 
early stage of Greek ait when the foreign elements with 
which it had grown up were being fast eliminated, and 
the basis laid of a perfectly independent art It is not 
withm the range of absolute proof, though it is neaily so, 
that these metopes belonged to the temple erected by the 
Selinuntians soon after their settlement as colonists, 651 
b c , or, as others prefer, 628 (Benndorf, Dte Metopen 
von Sdmunt.) They are sculptured m tula, and represent 
— (1), Ferseus cutting off the head of Medusa in the 
presence of Athene, (2), Hercules canying the Cer- 
copes, bound by the heels, over his shoulders j and (3), a 
quadriga to the front In the first two, while the move- 
ment proceeds from left to right, the faces are all turned 
broadly to the front, as if looking to the spectatoi for 
applause It may be that the artist, in thus rendering the 
giimness and giotesqueness of ks subjects with a more 
staring and vivid effect, had recourse, as is argued, to an 
innovation on the older manner of representing the figures 
altogether m profile This much appears to be certain, 
from the minute attention which he has devoted to the 
structure of the knees, the lower parts of the legs, the feet, 
and the movement of the flesh on the shoulders, that the 
loss of half a face, entailed by a position m profile, would 
have gneved him The drapery is stiff, and studiously 
arranged in neat folds, which are not always produced by 
the manner in which it is worn. The hair is disposed in 
a system of circular locks independent of each other Tho 
proportions of the figures vaiy considerably, though uni- 
formly characterised by a solidity and heaviness which, 
from the similar appearance of Doric columns, has been 
designated as Doric in style The remains of colour found 
on these sculptures showed that the segis of Athene had 
been sketched on the breast with a reddish brown, and 
that the same colour had been applied to the ground of 
the relief. The meander pattern on the broad fold of 
Athene's chiton was painted brown, her eyes and eyebrows 
black. The eyes of the Gorgon were red. The folds of 
the short chiton worn by Hercules were partially left to be 
indicated by colour The muscles are strongly exaggerated, 
so as to mark the extraordinary physical strength attri- 
buted to the heroes of the subject. 

Markedly contrasting with these metopes is a marble 
i relief found in Samothrace in 1790, and now m the Louvre, 
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distinguislied for the flatness of the figures, which present 
the appearance of sections of men (Friederichs, Bausteine, 
i, p. IS). The subject, as we learn from the names in- 
scribed by each figure, consists of Agamemnon seated, with 
the herald Talthybius, and Epeius, the sculptor of the 
wooden horse, standing behind him. The figures are lean 
and spare compared with those of Selinus; the folds of 
the draperies are merely indicated, and appear to have 
been completed in colour. The character of the inscrip- 
tions, which are in the old Ionian dialect, corresponds with 
that of the early vases. That this relief cannot be later 
than 500 u.c. there is no doubt; but all means of deter- 
mining its date beyond that period fail. Nor is it safe 
to assign it higher antiquity than the Selinns metopes, 
on the ground that the figures are all in profile; for a 
position in profile was by no means an invariable char- 
acteristic of early sculpture, as may be seen by reference 
to fig. 2, in which arc given two examples of the ex- 



tremely early gold ornaments from Camiras in the British 
Museum, in all of which the figures are placed full to the 
front (Milliugen, Ancient Unedited Monuments , ii. pi. 1 ; 
Miiller, .Denkmaler, pi. 11, No. 39). From the sacred 
way leading up to the temple of the Branchidae at Miletus 
there are ten marble statues of seated figures now in the 
British Museum, for which they were obtained by 0. T. 
Newton. Apart from their importance as works of art 
assignable to this early period, one of them possesses the 
additional interest of being, as we learn from the inscrip- 
tion on it, a portrait of Chares, a ruler of the neighbouring 
Teichiousa. The other important examples of sculpture in 
this period are— (1), the architrave of the temple at Assus, 
in the Troad (Friederichs, Bausteine, i. p. 9); (2), three 
statues of Apollo— one found at Thera, and now in Athens, 
the second found at Tenea, and now in Munich, the third 
in the British Museum, where it is known as the Strang- 
ford Apollo. All three stand in the Egyptian manner, 
resting the weight of the body on both legs. The head 
sits rigidly on the shoulders, the brow retires, the eyes pro- 
ject and slope inward towards the nose, the lips are close, 
and the corners of the month turned up, producing some- 
thing like a smile. The hair appears to have been com- 
pleted with colour (Overbeck, Gesch. d. Griech. Plastih, 
2d ed., i. fig. 8; Friederichs, Bansteine, i. p. 5). 

Retrospect. In the course of onr notice of this early period certain 
facts have assumed a prominence which calls for remark. 
First, it is to be observed that the earliest important 
schools of sculpture arose in the islands, particularly the 
islands of Chius, Crete, and iEgina. To ivhat circumstance 


this was due — whether, for example, to a more active 
intercourse with Oriental nations — remains unexplained. 

Next to the islands, the coast of Asia Minor, Magna 
Gracia, and Sicily were productive of artists. From 
Crete the new impulse spread to the Peloponnesus, Sicyon, 

Argus, and Corinth. Secondly, for some reason, the 
sculptors then mostly worked in pairs. Thirdly, the 
various materials— bronze, marble, wood and ivory, and 
gold and ivory— were already in use as in later times. 
Fourthly, the subjects were— (1), religious and mythologi- 
cal, the epos being the main source; and (2), portraits and 
statues of successful athletes. Individual artists had at 
last begun to assert their peculiarities in the conception 
of the human form. They had begun to give up those 
general types which bear the same resemblance to a man 
as does his shadow cast by the sun, In the infancy of 
art, as in the early morning, the shadows are grotesque. 

As it advances they improve, till at noon the shadow is 
lost in the living figure. 

In the earlier part of our period it is to be observed that School al 
the Dorian race still continued to furnish the sculptors of Sicycu, 
distinction, but the main centres of the art were now in 
the Peloponnesus instead of the islands. In Sicyon the 
reputation acquired by Dipoenus and Scyllis was enlarged 
by Canachus, whose works were spoken of in later times 
(Cicero, Brut. 18, 70) as models of the severe restrained 
style of the early schools. Statues of deities were his 
favourite subjects. His material consisted sometimes of 
wood, as in the figure of Apollo Ismenius at Thebes (Pau- 
sanias, ix. 10, 2); sometimes of gold and ivory, as in the 
figure of Aphrodite at Sicyon (Pausanias, ii. 10, 4); and 
sometimes of bronze, as in his celebrated statue of Apollo 
Philesius at Miletus, which is said to have differed from 
the Apollo at Thebes only in the material. A figure of 
Apollo answering in general terms to the description of 
this statue, occurs on certain coins of Miletus and in 
a remarkable bronze statuette in the British Museum. 

The attitude of the statuette is stiff, but less pervaded with 
rigidity than, for example, the Apollo of Tenea. The form, 
which is quite nude, shows an advance in the study of 
proportions. The shoulders are still square, but the chest 
is much fuller, and apparently rendered as if with a reminis- 
cence of its expansion and heaving after athletic exertion. 
Canachus worked with his brother Aristocles, also a 
sculptor of high reputation, though of his works all we 
know is that he took part with Ageladas in the execution ' 
of three statues of Muses. 

The schools of Argus and jEgina appear to have mostly School of 
confined themselves to working in bronze. At tlie head- A - r S us> 
of the former stood Ageladas, whose principal reputation 
consists in his having been the instructor of the three 
great masters, Myron, Polycletus, and Phidias. Nine of his 
works are mentioned, including two statues of Zeus, but no 
description of his style is added, nor is anything regarding 
it to be inferred from the very diverse manner of his three 
great pupils. His date falls between 50S and 45 2 b. c. Argus 
had also Aristomcdon, Glaucus, and Dionysius. In iEgina, School of 
where the quality of the bronze (/Eginctica aeris tempera- ^gina. 
tura— Pliny, N. H., xxxiv. 2, 5, 10; 8, 19, 75), as well as 
the artistic excellence of its sculptors, obtained a wide 
recognition, the first name of importance is that of Gallon, 
a pupil, as has been said, of Tecteus, and Angelion of 
Sicyon,. and a contemporary of Canaohus (Pausanias, vii. 

18, 10), with whom, in respect of the severity of his style, he 
has been compared. Of his works we know only of a 
statue of Athene at Troezene, and a tripod with a figure 
of Cora at Amydrn. Possibly, like his contemporaries, his 
chief study was that of the finely-developed forms of suc- 
cessful athletes. Greatly beyond him in distinction was 
Onatas, under whose hands the art of iEgina achieved a 
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reputation winch w as perhaps only suipasscd by tlut of 
Athens, and, owing to the political collapse of the island, 
was nevei obscured by the mfeiionty of later schools 'His 
woiks, which appear to have been mostly of bronze, con- 
sisted of large compositions as well as of smgle statues of 
gods and heroes After Onatas we have Anaxagoras, who 
was employed by the united Gieek states to execute the 
bronze statue of Zeus (15 feet high) for Olympia, m com- 
memoration of the battle of Plataese On the same occa- 
sion the Greeks dedicated two othei woiks of ait— a bionze 
statue of Poseidon (10| feet high) for his temple on the 
Isthmus, and a golden tripod, standing on a bronze support 
formed of three serpents, for the entrance of the temple 
at Delphi In both cases the names of the aitists 
are unrecorded, and probably it mil not be wrong to 
assume that they also were of B3gma The golden tnpod 
was melted down during thePhoeian war, but the sup- 
poit remained in situ till the time of Constantine, by 
whose ordeis it was removed to Constantinople and placed 
m the Hippodiomc, wheie it still stands In 1855 the 
earth which had accumulated round its base was lemoved 
by C T. Newton, and the names of the Greek states 
inscribed on it levealed. (Newton, Tmvels in the Levant , u 
p 25. Dor the discussion laised on the antiquity of this 
monument, see Fnedenchs, Bausteine , i p 64 ) 
iooI of In Athens we find m this penod Endceus, of whom the 
:iens scanty lecoids permit us to know almost nothing, and 
Antenor, the author of a bionze gioup lcpicsentmg the 
Tyianmcides, Harmodius and Anstogiton, and elected m 
the Agora at the foot of the Aciopolis That these figures 
were executed shortly after the incident u'hick they were 
intended to commemoiate, 550 c o , is veiy probable It is 
recorded that Xerxes earned them off to Susa in 480 b c , 
and that they were restored to Athens by Alexander, or 
Seleucus, or Antiochus. In the meantime, to repair the loss, 
two sculptois, Cntius and Nesiotes, w r eie employed to re- 
place the gioup (Pausamas, i 8, 5 , Arnan, Exped Alex 
in. 16, 7, vii 19, 2 ; Pliny, xxxiv. 19, 70) Whether the 
new sculptors weie expected to reproduce the composition 
and the style of the lost figuies— as, for example, Onatas did 
m replacing the figure of the black Demeter at Plugaha— 
cannot be ascertained On the othei hand, if the two maible 
statues in the museum of Naples (Mus JBojbon , vin pis 7, 
8) have been nghtly described as copies of the new group, 
and if it is light to conjecture that the group represented 
on ceitam tetradrachms of Athens, and, w r e may add, on a 
Panathenaic pnze vase in the British Museum, was copied 
from the older gioup, on the ground that they w r ere executed 
about the tune when it was recovered fiom Susa, and 
therefore probably to commemorate that event, this much 
at least will be clear, that the composition of both gioups 
was veiy much the same. On the othei hand, the fiequency 
with whnh statues and gioups of statues of vanous lauds 
occur on the late tetiadiachms of Athens, would equally 
peihaps requne to be explained on the same hypothesis of 
a restoration, and for this we are not piepaied With 
respect to the maible statues just mentioned, it is to be 
observed that the expression of physical energy m them, 
side by side with a spaieness and smewmess, recalls the 
characteristic of Myron, and accordingly may be better 
ascribed to the later aitist Cntius, than to his predecessor 
Antenor. As comparable in many lespects with one of 
the statues m Naples v T e give fig. 3 
tool of At Bheguun, m lower Italy, the mantle of Olearckus had 
a 2 na fallen on Pythagoras, unless it be tiue, as is also stated, 
l8m that he had leceived his instruction from an otherwise 
unknown artist, Euchnus of Connth. A list of the 
sculptures by Pythagoras (Oveibeck, Antike Schruftqudlen, 
s.v. Pythag.) shows that he worked exclusively in bronfce, 
that his subjects, with the exception of a group of Europa 


o l o g y 

on the bull, m Taientnm, consisted of male figure®, and 
these of a kind m which either a stiongly-pronoimced 



1'IU <3— llioiue s>tatustte But Mas from the collection of the late 
irr Woodhouse, Corfu 

muscular action, or a marked capacity for it, must have 
been expiessed The most famous of them was his statue 
of Philoctctes at Syracuse, of which the epigram writers 
declaied that the expression of pam m it was such as to 
move the spectator. To disprove the conjecture that the 
pam might have been expressed m the face alone, there is 
a gem m the Berlin Museum (Overbeck, Gesck d. Grieck 
Plasti!, 2d, fig 42) beaiing what theie is little doubt is a 
copy fiom the statue, from which Philoctetes appears to 
be suffenng contortion through every limb from the wound 
in his foot as he tries to walk And this, it may be added, 
while itself an accurate observation of the effect of such 
a wound, is an admnable illustration of the talent of 
Pythagoras for strained, and, what is more, a concentrated 
straining of, muscular action From a statement of Plmy, 
it appears that he was the first to express the veins and 
sme'ws of the human form, and from Diogenes Laeitius w o 
gather that he was llie fiist to apply rliythmus and sym- 
metry to Ms figures. The precise meaning of these latter 
words it is difficult to understand, with nothing better 
before us than a gem copy of one of the artist’s woiks It 
will not, however, be far wrong if we take them to refer 
to that concentration of the entire action of the body upon 
one pomt which has been recognised in the fignie of 
Philoctetes, and which we assume to have been the key to 
the composition of his gioups This interpretation is 
further in hainiony with the statement of Pliny, seeing 
that an aitistic purpose of this kind could not be earned 
out without the studious expression of veins and sinews 
(Biunn, Gesck d Griech ICtimtler, i p. 132) 

We have seen how few of the existing monuments can Existing 
be traced even conjecturally to the artists of this early sclll P tures ' 
penod, whose names and praises have been handed down 
to us. Monuments of sculpture there are, manifestly 
assignable to this period, and some of them worthy of the 
fame of a great master But whether the men who 
executed them, weie unhonouicd in their tunc, or whether 
from the insufficiency of our literary records names well 
known in antiquity may have escaped us, cr whether, in 
fact, the best of these works at least may really have come 
fiom the hands of men othei wise well known, remains un- 



352 


ARCH .ZE 0 L 0 G Y [classical—- 


explained. The last-mentioned possibility has been placed 
in a strong light by Brunn’s discussion on the sculptures 
from the temple of Athene at iEgina, now in Munich. 
Not that he would trace them directly to the hands of the 
artists Callon and Onatas of riSgina. What he aims at is 
to connect the characteristics of the sculptures intimately 
with the style recorded of these two men, and to leave 
the rest for conjecture. (Die ufiginetische Giebel-Grup- 
pen, Bayer. AJcad. 1869; and JJeber das Alter der JEgine- 
tischen Bildwerke, Bayer. ATcad. d. Wissenschaft, 1867.) 

Sculptures Of the figures in the western pediment, in which the 

from combat over the dead body of Achilles was represented, 
only one is lost. From the eastern only five complete 
figures remain. The subject of it was a combat corre- 
sponding in its main features with that of the other pedi- 
ment. In both the central object of the strife is a fallen 
hero ; in both the goddess Athene appears on the scene. 
In the one group her figure is entire ; in the other only 
her head remains. In the eastern pediment the only 
recognisable figure is that of Hercules, and from his 
presence it has been supposed that the subject of the com- 
position was the combat of that hero and Telamon against 
Laomedon of Troy. The statues of this pediment are of 
a bolder and more advanced style than the others, from 
which it has been inferred that they may have been the 
work of a younger man, carried away by a new movement 
in art, while the others may have been the work of an older 
artist, hardened in the traditions of his school. One thing, 
however, is plain from the remarkable uniformity which 
reigns among the figures of both groups, that the artist or 
artists had hitherto been limited in their study to one 
type of the human form, and that the nude form of finely- 
developed athletes. Nowhere is there individuality, Out 
everywhere an excessive carefulness in rendering the forms. 
The goddess Athene has all the rigidity of the ancient 
figures intended for a worship which little brooked inno- 
vations. The expression on the faces is throughout the 
same, and the hair is always rendered in one conventional 
manner. The figures are spare and hard, with as little 
flesh as possible. In both pediments the scene — a combat 
over a fallen hero— is intended to stir our sympathy, but 
entirely fails. There is no straining of muscles, no expres- 
sion of grief, and no sense of the emergency. We turn 
from the figures as a whole to the pleasing truthfulness 
with which the parts are rendered. To give them a greater 
air of vitality, the lips and eyes of the statues, with such 
accessories as drapery, sandals, and weapons, were origi- 
nally coloured blue and red, while many small holes remain 
to show that part of the armour and aegis on the breast of 
Athene had been attached in metal, a fact which bears with 
great importance on the question of the polychromy of 
ancient statues. With regard to the date of these sculp- 
tures, the opinion is, that they could hardly have been 
executed more than fifty years before the time of Phidias 
(engraved, Muller, Denhnciler, i. pis. 6-8). 

Bas-reliefs. Among the other existing examples of sculpture assign- 
able to this period we would select as most characteristic — 
(1.) A marble stele found (183S) in the east of Attica, and 
now in the Theseum at Athens (Friederichs, Bausteine L 
p. 26), representing an armed warrior standing in profile, 
whose name, as appears from the inscription, was Aristion. 
The sculptor’s name, which is also inscribed, was Aristodes. 
The relief is low and flat, and executed with the greatest 
care and attention to details, particularly those of the 
armour. The ground of the relief was painted red and 
the armour blue, the ornaments on it being picked out 
with red. Remains of colour were also found on the lips 
and eyes, while the crest of the helmet appears to have 
been added in metaL Altogether, Aristion presents a 
touching picture of the old upright and severe warrior who 


fought at Marathon. (2.) Another marble stele in Orcho- 
menus, inscribed with the sculptor’s name, Anxenor of 
Naxos, and representing, in low flat relief and in profile, a 
man of years wearing a mantle, and standing, resting on his 
staff, holding a beetle towards the dog at his feet (Overheck, 
Gesch. d. Griech. Plastik, 2d ed., i. fig. 23; Friederichs, 
Bausteine , i. p. 29). (3.) Another marble stele in Naples 

(Mus. Borbon., xiv. pi. 10; Friederichs, Bausteine , i. p. 28), 
in which the drapery and the forms are still archaic, though 
showing a considerable advance on the stele of Aristion. 
(4.) Part of a metope from one of the temples of Selinus 
in Sicily (Benndorf, Die Metopen von Selinunt , pL 5), repre- 
senting a goddess, either Athene or Artemis, trampling on 
an armed male figure, probably a giant, whom she has 
hurled to the ground. As an example of the archaic 
manner of relief in this period, this fragment has no equal 
among existing monuments. The anguish on the face of 
the giant is depicted with deep feeling ; nor is our emotion 
interrupted by observing that the beard retains its formal 
trimness, and that the hair remains in graceful ringlets, in 
no way partaking of the confusion. (5.) Marble relief 
found oil the Acropolis of Athens, and preserved there, 
representing a female figure, possibly a goddess, stepping 
into a car (Friederichs, Bausteine, i. p. 25). This relief has 
been supposed, but without sufficient reason, to be a 
fragment of the frieze of the older pre-Periclean Parthenon. 
With more justice has it been compared in point of style 
with (6), the reliefs of the so-called Harpy tomb discovered 
at Xanthus in Lycia in 1838 by Sir Charles Fellows, and 
now in the British Museum (Friederichs, Bausteine, i. p. 37). 
(7.) From Xanthus the British Museum possesses another 
archaic frieze of higher merit, representing a procession of 
chariots, in which the horses are modelled with extra- 
ox&imvyc&vQ(Bvs.c}ioY,AntiquissimaMonumentaXanthiaca, 
1872). (8.) Marble relief in Thasus representing Apollo, 
Hermes, and nymphs (Overbeck, Gesch. d. Griech. Plastik, 
2d ed., i. fig. 28). The figures have an Ionic slimness, 
such as we found on the architrave from Assus, but with 
finer proportions than that early work. (9.) Three small 
reliefs in terra-cotta from Melus (Overbeck, Gesch. d. Griech. 
Plastik, 2d ed.,i. figs. 27, 26a, and 266), representing Orestes 
and Electra at the tomb of their father; Perseus mounted on 
Pegasus and carrying off the head of Medusa; and Sappho, 



seated, resting from her lyre and looking up towards 
Alcaeus, as at the moment when he said, “ You sweet, 
black-haired, modest Sappho, I have something to say to 
you.” A fourth relief of this style is given in fig, 4. 
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The trimness and grace of these eaily reliefs had a chann 
for the artists and patrons of later times, especially the 
times of the fiist emperors, such as has been exercised in 
our day by the paintings of the pre-Raphaelite masters, j 
and between the imitations then produced and the original 
models it is frequently difficult to draw a clear distinc- 
tion. A critical list of these imitations — whether sculp- 
tured in relief or in the round — is given by Fnederichs, 
Bausteme, 1 pp 71-95, and, with illustrations, by Overbeck, 
Gesch. d. Gi lech Plastik , 2d ed , i pL 14. As examples of 
early sculpture m its inferior walk may be mentioned (10), 
a series of bronze statuettes which have served as stands 
of mirrors or otherwise as decorations of furniture. Those 
which have been or are still stands of mirrors are generally 
female figures, and it is to be observed that the oldest of 
them, as distinguished from the later examples, wear a 
heavy under-garment or chiton, apparently of worsted 
material, and over this again an ample and by no means 
light peplos. 

If we are to credit the Greeks with having been intro- 
duced by the Assyrians to one branch of art more than 
another, we should say it was the art of gem-engravmg 
Not that we possess Greek gems which compare in style 
and antiquity with those of Assyna, but, if for no other 
reason, because we find a technical process of so great 
difficulty existing at all in Greece at an early period. 
Perhaps the earliest examples of the art m Greece possessed 
of artistic merit are two scarabs from JSgina, one with the 
figure of a bowman m pure ASginetan style, and the other 
bearing the inscription KpeomSo dpi ( Bullettino d Inst. 
Arch. 1840, p. 140) ; three from Asia Minor, two of them 
being inscribed, the one 'Sn/jpovos, the other ’Apurrorelxrjs 
(Brunn, Gesch. d Griech Kunstler, u pp 633 and 604). 
The only glyptic artist mentioned m this early period is 
Mnesarchus of Samus, the father of Pythagoras. In con- 
trast with the paucity of early gems from Greek soil is the 
immense number of scarabs yielded by the tombs of Etruna, 
which at least reflect the style of this period. The material 
consists principally of rock-crystal, carnelian, and banded 
agate, and the subjects, it is worthy of remark, are mostly 
taken from the heroic legends of Greece, figures of deities 
being exceedingly scarce, as indeed is also the case on the 
Etruscan bronze mirrors, which, however, are obviously of 
a later date 

Painting, or rather colouring, as it would be more properly 
described m its earliest phase, in which it was entirely 
subservient to architecture and ceramography, is said to 
have been first elevated to an art by Cleanthes of Corinth, 
who introduced the drawing of figures in outline; by 
Telephanes of Sicyon, who improved on this by indicating 
the principal details of anatomy; and finally by Ecphantes 
of Connth or Oraton of Sicyon, by the introduction of 
colours (Pliny, F if, xxxv 3, 15). Again we have 
Eumarus of Athens, who is said to have first distinguished 
in his paintings men from women, probably by the means 
adopted m the early vases, that is, by painting the flesh 
white in the case of women. The historical truth of 
these statements may be doubted; not so, however, those 
that refer to Cimon of Cleonse, who made an unquestion- 
able advance m the tieatmentof draperies, and in exchang- 
ing the conventional manner of rendering the human form 
for an approach to truthfulness to nature (riElian, Tar. 
Eist., vm 8 ; Pliny, F. H , xxxv 8, 6). Cimon appears 
to have been the founder of the early Peloponnesian school 
of painting. As the task imposed on painters at that 
time was mostly the decoration of the cella walls of temples, 
we must suppose that they executed their paintings on the 
prepared stucco of the wall either when it was fresh (cd 
fresco ), or when it was dry, by means of some binding 
material, a tempera. Like their followers down to the 


tune of Apelles, they used only the simple coloius, white, 
yellow, red, and bluish black, in the mixing of which to 
obtain other shades they seem to have advanced very little, 
greater attention being directed to the drawing than to the 
colouring From the school of Asia Minor, which, from 
the proximity of the Lydians, Phrygians, and Phoenicians, 
with their long practice in working m colours, may have 
arisen eailier than that of the Peloponnesus, the first name 
we hear of is that of Bularchus, who, according to Pliny 
(F H , vu. 38, 126 , xxxv. 8, 55), produced a large painting 
of the taking of Magnesia, which he sold to Candaules, 
king of Lydia, for its weight in gold From the coast of 
Asia Minor our records of painting pass to Samus, an 
island which was conspicuous in early times for the grand 
scale of its undertakings. There Mandrocles, who made 
the bridge of boats across the Bosphorus by which Danus 
crossed with his army 515 b c , executed a large historical 
painting of this passage of the Persians across the bridge, 
with Darius seated, enthroned, on the shore. This picture, 
according to Herodotus (iv. 88), was placed in the Herseum 
of Samus. To the Samian school belonged Calliphon 
and Agatharchus It is also not unlikely that it had 
exercised some influence on Aglaophon of Thasus, the 
father and mstiuctor of Polygnotus From Corinth the 
ait of painting, coupled with that of modelling in clay, 
passed to Etruna, lower Italy, and Sicily. At present the 
only examples of early Greek painting which we can adduce Painted 
are furnished by the vases, a branch of the art which the v«<es. 
ancients themselves regarded, it appears, with sufficient 
disrespect. For us, the vases, which have been preserved 
in great numbers, have this special value, that they present 
in an unbroken line, if m a comparatively degraded form, 
the various stages of Greek painting from its first beginnings 
under Oriental influence to its decline The class which 
belongs to the period now before us is distinguishable fiom 
the others by the fact that the figures upon them are first 
scratched in outline on the led giound of the vase, and 
then filled m with black, the whole being covered with a 
varmsh which seems to have lost nothing of its brilliancy. 

The other colours employed are white for the flesh parts of 
women and the hair of old men, white and a dark purple 
for the details of draperies and other accessories. The 
eyes are always placed full in profile, and the drawing of 
the figures is exceedingly stiff and angular. By far the 
greater part of this class of vases have been found in the 
tombs of Etruna, and for this reason they were called 
Etruscan, a designation which they retained till the fre- 
quency of Greek inscriptions, recording the artists’ names 
upon them, contrasted with the total absence of Etruscan 
inscriptions, led to their being correctly traced to Greek 
workshops. As to their date, it has lecently been argued 
by a high authority (Brunn, Problems m der Gescfachte 
der Vasenmalerei) that the greater part of these vases — in 
fact, all that have been found in Etruria, with at most 
two or three exceptions — are the production of Greek vase 
painters at a period not earlier than the end of the 3d 
century bo., when a taste for the archaic manner must 
have revived This theory has encountered much opposi- 
tion. Applying it to the large collection of vases of this 
class from Etruria in the British Museum, one vase alone 
remains as a genuine example of the work of an early 
period. Whether we regard these vases as spontaneous 
productions or as imitations, they will serve* to convey at 
best a dim idea of early Greek painting as a fine art Of 
the next class of vases — those with red figures on black 
ground — some appear, from the severity of the drawing, 
to belong to the end of this period. The whole question 
of ancient vase-painting has been very fully and ably dis- 
cussed by Otto Jahn in his Introduction to the Vasen- 
Sam/mlmg zu Munchen. 
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In temple architecture the principles of both the Doric 
and Ionic orders were already fully established, the latter 
in Asia Minor and the former m Greece proper , and it 
is characteristic of the national importance attached to 
this branch of ait, that not only was the best available 
talent of the time procured, irrespective of local connec- 
tion, but also that architects appear to have found a public 
for the wntmgs m which many of them narrated their 
proceedings, and described the appliances used by them m 
building, as did Chersiphron and bis son Metagenes in 
regaid to the temple of Diana at Ephesus, or laid down 
the principles they had followed, as did Theodoras with 
regard to the temple of Hera at Sainus Among the 
remains of Done architecture assignable to this penod, 
the first to be mentioned are the two temples at Paestum 
(Major, Les Rimes de Pcestum ou de Posidoiue, 1768, cf 
Schnaase, Bildende Kunste, u fig 36), of which the laiger 
derives a special interest fiom the two lows of columns, 
one above the other, with which it is furnished in the 
interior, foi the purpose of supporting, as it appeals, a 
hypsethral roof Diffei mg m many details from the Piestum 
temple is that of Selinus, the sculptuied metopes of which 
have already been described, and assigned to the commence- 
ment of this period The columns are here slimmer, being 
times the lowest diameter m height, but the archi- 
trave has gained in height and heaviness A transition 
from the heaviness of the old Done temples — of Psestum 
and Selinus, for example — to the graceful proportions of the 
Doric oi del in Attica is presented by the temple of Athene 
in JSgma, the columns of which, howevei, aie still too 
short, being a httle over 5 tunes the lowest diameter in 
height, and the architrave and fneze too high for the 
Attic-Doric style. Of the Ionic older during this period the 
principal example was the temple of Diana at Ephesus, the 
construction of which, begun by Theodoras of Samus, was 
earned on by Chersiphron of Ciete and his son Metagenes, 
and completed by Demetrius and Pseonius about the time 
of Croesus, 565-551 bo, 120 yeais having, it is said, 
from first to last been consumed on the work (Stiabo, xiy 
640, Vitruvius, m_praef , Pliny, A T . S, xxxvi 14, 95) 
This temple having been burned by Herostiatus, was re- 
stored under the dnection of Alexander’s architect Dmo- 
crates The oldest instance of the Ionic older in Greece 
proper, so far as we know, was found in the treasury 
erected at Olympia by Myron, the tyiant of Sicyon, after 
his chariot victory, 658 b c This building consisted of 
two chambers, the walls overlaid m the ancient manner 
with bronze plates, and the one executed m the Iomc, 
while the other was of the Done order. The architects of 
this early time were not, however, restricted to the erection 
of temples, but had other problems to solve, as, for example, 
in the Scias of Sparta, a round budding with tent-shaped 
roof, used originally for musical performances and after- 
wards for public assemblies Theodoras of Samus was the 
architect of the Scias Probably the Odeum erected at 
Athens by Solon or Pisistratus had the same round form, 
and was intended for meetings of the same hand Then 
followed the construction of theatres, that in Athens, which 
was of stone, having been commenced shortly after 500 b.c. 

* Third Period. 

The splendid victories of Salamis, Plateese, and Mycale, 
gave an immediate and powerful impulse towards public 
undertakings, and especially, so far as we are at present 
concerned, towards the erection of temples and mon umen ts 
worthy of the just pride of the nation. A sense of freedom 
and relief from long and troublous fears must bave been 
the ruling feeling of the time; and of the efforts, both 
intellectual and artistic, which such new-born feelings 
engender, history has its examples. Of all the Greeks, 


the Athenians had m that ciisis earned the best title to 
patriotic emotions, and m Athens, above all Greece besides, 
the aspnations were highest. Nor were means wanting 
to second the boldest designs. The Peloponnesians had 
loitered m the great conflict with the Persians, and m 
shanng the new impulse they loiteied also The Persian 
invasion had not, however, been hurled back by a stroke 
of f oi tune, but, on tbe contraiy, by tbe united action 
which discipline and severe habits of life gave to the 
Gieek forces, and m the same way the men who thereafter 
achieved the first triumphs m art, who diffused freedom 
thioughout its realm, weie men who had been trained m 
severe schools, wheie close study, no less than respect for 
popular feeling, lestramed the exeicise of the imagination 
Accoidmgly, befoie we can appreciate the artistic fieedom 
established by Phidias, we must see how far his early 
training prepaied Iran to fight the battle This can only 
be done by examining the works of other sculptors, eithei 
pupils of the same master, as were Myron and Polycletus, 
or probably contemporary, though more hardened in the 
traditions of their school, as was Calamus the Athenian, Calamis, 
with whom we begin, remarking that the only known 
approximate date in his lifetime is fiom 468 to 464 b.c 
The works of Calamis extended ovei a tolerably wide field 
of subject, and were executed partly m marble and partly m 
bronze , but with the exception of two copies of his statue 
of Heimes Cnophoras at Tanagra, on the coins of that 
town, and in a marble figure in Wilton House, none of 
our remains of ancient sculpture have as yet been identified 
with his style. Cicero (Brut , 18, 70) and Qumtihan (xu 
10, 7) speak of him as less ngid and haid m his lendenng 
of the human form than Callon and Canachus , but the 
real advance with which his name is associated was m the 
lendenng of expiession m the female face, and m the 
treatment of diapenes A figure of Alcmene by him was 
highly praised (Pliny, N H , xxxiv. 19, 71), while his statue 
of Sosandra, on the Aciopohs of Athens, is spoken of m the 
highest terms by Lucian (Imag , 4, 6, Dial Meretr 3, 2) 
for its chaste and tender expression, for its taste m diess, 
and for the noble bearing of the whole figure His hoises 
weie always incomparable. To have attained the power of 
expressing modesty and mobile character in a figuie was 
to have laid the foundation for idealism in its true sense ; 
and Calamis was therefore on the same path with Phidias 
We come now to Myron, a native of Eleutherse in Attica, Myron ' 
and a pupil of Ageladas of Argus. With rare exceptions, 
he worked in bronze, and that of the iEginetan kind, 
while Polycletus employed the bronze of Delus. His works, 
which were numerous, and scattered from Asia Mmor to 
Sicily, may be divided into the four classes of deities, 
heroes, athletes, and animals, with a considerable variety 
ranging within each of the classes. He avoided female 
figures almost throughout, and though he was the author 
of statues of Dionysus and Apollo, it should be remembered 
that these deities had not become soft of form till Praxi- 
teles made them so He preferred the well-knit figures 
of athletes, or of Perseus or Hercules. His animals were 
marvels to the ancients; and the human figures m which 
he succeeded best were those in which purely physical quali- 
ties were pronounced. a Oorporum tenus cunosus, arrani 
sensus non expressit,” says Phny of him. But, according 
to the same authority, he was careless in rendering the hair, 
from which it is to be inferred that his study of the human 
form did not lead him, as it did Pythagoras, to an anxious 
reproduction of all its details. Then we have the further 
statement of Phny — “ Primus hie multiplicasse veritatem 
videtur, numerosior in arte quam Polycletus, et in sym- 
metria diiigentior.” As we understand “multiplicasse veri- 
tatem,” it would mean that he exaggerated the truth of 
nature to give effect to the momentary attitude of his 
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figures. “ Symmetria ” we take to lefer to tke manner in 
which, every member and part of the body was made to 
work together for the expression of one moment of action 
Such a style at least presents a veiy obvious contrast to 
that of Polycletus, and would answer our expectations 
when we read that Myron’s statue of Ladas seemed about 
to leap from its base to seize the victoi’s wreath, the last 
bieath leaving his bps (Foi a different mteipietation 
see Biunn, Gesch d. Griech, Kunstler , sub Pythagoras) 
Among his figures of animals, that of a bronze cow which 
stood on the Acropolis of Athens, and was afterwards 
removed to the temple of Peace m Pome, was celebrated 
by numerous epigrams. Of his other works, some have 
been preserved m copies down to our own time A copy 
of the figure of Marsyas (fiom his group of Athene and 
Marsyas) has been lecognised m a marble statue m the 
Lateran Museum (Mon d Inst , vi pi 23 , Annah , xxx 
p 374). Of his bronze statue of a Discobolus, famous in 
antiquity (Quintilian, n. 13, 10, Lucian, Philops , 18) 
for the boldness of its movement and the carefulness of 
its execution, we have several copies, of which the best 
is the marble statue in the palace Massimi at Eome 
(Muller, Denlmalei , l pi 32, No 139, b) Anothei marble 
copy m the British Museum has not only had its head (if 
original) placed on the shoulders the wrong way, but has 
been made smooth on the surface by a vigorous lubbmg 
down, which has destroyed the original lines A third copy 
of bronze, about a foot high, is m Munich. (For a list of 
his other works, known only by name, see Overbeck, Ant 
Schriftquellen — Myron ) Fi om the few copies of his statues 
which we possess, and the few ancient remarks as to his 
style, it seems impossible to frame a conception of his 
woik which would justify the extraordinary reputation he 
enjoyed We can picture the action of his figuies, but we 
cannot estimate the equivalents foi actual life and oigan- 
ism which he must have employed to have almost com- 
pletely satisfied eyes accustomed to the woik of Phidias. 
This, however, we gather from the lemarks on his statue 
of Ladas and the Discobolus, that he seized for Ins repre- 
sentation the moment when the whole breath was held 
back for a final effort of strength — that moment, m fact, 
when the human figure is most tiuly statuesque. Foi an 
instant the body is then lifeless, so to speak, lie the statue 
itself : the spectator suspends breathing, in sympathy. 

We have reached the time of Phidias, and have now 
done with imperfections in sculpture, so far at least as 
they originated in want of knowledge eitliex of tke human 
form or of technical means Phidias, the soj of Qkarmides, 
was an Athenian, and must have been born about D00 b c., 
or a little before, if we can trust the statement (Plutarch, 
Pericl., 31) that in the portraits of himself and Pencles, 
which he placed on the shield of Athene Parthenos, he 
appeared a bald-headed old man, while Pericles appeared 
handsome and full of vigour (Ii 0. Muller, De Phidice 
Vita et Openbus Coirmentaiiones Tres } Gotting 1827, 
Brunn, Gesch. d Griech Kunstler , l p 157). A fragment 
of a marble shield in the British Museum, found on the 
Acropolis of Athens, and representing a combat of Greeks 
and Amazons, in which a bald-headed old man appears, 
has been recognised as a rough copy of the shield in 
question. Phidias began his career as a painter, then 
turning to sculpture, studied first under his townsman 
Hegias, and afterwards under the Argive master Ageladas. 
It may have been due to his training in this school that 
his first two important works were executed in bronze 
The first was a large group, commissioned by the Athenians 
to be paid for out of their booty from the Persian war, and 
to be dedicated at Delphi The second was a colossal 
statue of Athene, the Promachos, also commissioned by the 
Athenians ont of the Persian booty, and when flushed 


erected on the Acropolis, between the Propylaea and Erech- 
theum, the top of the spear which she held, and the crest 
of her helmet being visible at sea from Cape Sunium 
(Pausamas, i 28, 2) On certain coins on which the 
Acropolis is figured occurs a statue which seems to corre- 
spond with the description, except that the goddess there 
stands placidly, an attitude that does not suit the idea of a 
Promachos This idea is finely embodied m a small bronze 
statuette (fig 5), found on the Acropolis and now m the 
British Museum, repiesentmg 
the goddess stndmg forward 
Otherwise it has little of Phi- 
dias m it. Possibly the Pro- 
machos statue was wrongly 
ascubed to Phidias m ancient 
times Again profiting by the 
Persian spoils, he was em- 
ployed by the Plateaus to 
execute a figuie of Athene 
Areia for their new temple 
(Pausamas, ix. 4, 1) The 
figure was of wood, covered 
with gold; the face, hands, 
and feet, of Pentekc niaible , 
the whole being of colossal 
piopoitions He had pre- 
viously made a figure of 
Athene in gold and ivory foi 
a temple at Pallene in Acksa, 
and this must be legal ded as 
the fust of his works executed 
m the matenal m which he 
afteiwaids achieved his 
gieatest triumph (Pausamas, 
vu. 27, 2) 

We must suppose that his faculties weie now at their 
best, that he was fully aware of the peculiarities of 
tieatment required by the different materials m which 
sculptors then worked, and had found the best scope for 
lus own talent in chryselephantine sculpture. The two 
woiks with which his fame was chiefly associated were in 
gold and ivory, — the colossal statues of Athene for the 
Parthenon at Athens, and of Zeus for the temple at 
Olympia After the completion of the former statue, 
Phidias accepted the invitation of the people of Elis to 
exeit his highest power m fashioning for their temple o! 
Zeus at Olympia a statue worthy of the majesty and 
grandeur of the supreme god of Greece. His workshop 
was near the Altis or sacred grove, where thiough succes- 
sive centuries down to the 2d a.d. it was preserved and 
pointed out with feelings of reverence. The finished 
woik was over 40 feet high, and represented the god 
seated on his throne, his right hand holding forward a 
figure of Victory, and his left resting on a sceptre on 
which the eagle was perched. On his head was a wreath 
of olive The drapery was of gold, richly worked with 
flowers and figures in enamel, in the execution of which 
he was assisted by his brother or cousin Pansenus. On the 
footstool was inscribed the verse — 



Xappl Sou lifts ’A 0i?mos £ &rohj<r« 

(Pausamas, v. 10, 2). The throne was mostly of ebony 
and ivory, inlaid with precious stones, and richly sculp- 
tured with reliefs, and in parts painted Of this, the 
greatest work of Phidias, nothing but the description now 
remains (Pausamas, v. 15). The figure of Zeus Beated on 
a throne, which occurs on coins of Elis struck in Roman 
times, may have been intended as a reminiscence of it 
On the other hand, there is in the British Museum a silver 
coin of Elis, struck in the best period of Greek art, on 
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winch is a head of the god so singularly powerful m type that 
we are tempted to believe it to be a copy from the head of 
the statue of Phidias, appealing to the analogy of the corns 
of Argus with what is accepted as a copy of the head, of 
the figure of Hera by Polycletus Among the existing 
examples of Gieek sculpture there is only one which 
claims to be a direct work of Phidias, and that is one of 
the two colossal marble statues on the Monte Cavallo at 
Borne, inscribed respectively “ opus Phidise” and “ opus 
Praxitehs” (Claiac, Musk de Scvlptw e,pl 812 A, No 2043). 
Grand as both are, the marking of the pupils of the eyes 
and the treatment of the armour prove them to have been 
executed m Roman tunes, probably as copies of celebrated 
statues. The originals must cleaily have been the work 
of one master, and the ms captions being thus wiong m 
ascribing them to two, must be held as worthless On the 
Sculptures other hand, we possess m the sculptures of the Parthenon 
af the Par- a large senes of works in marble at least designed oi 
theiion modelled by Phidias, and executed und er his immediate cai e, 
if not in many cases finished by his own hands The-^e 
sculptures consist of figures in the lound fiom the pedi- 
ments, the metopes m high relief, and the frieze m low flat 
relief. The statues of the pediments have suffeied most, 
and that mainly fioin two causes — the antipathies or necessi- 
ties of the early Christians, who converted the temple into 
a church, and the fatal explosion produced by the falling of 
a shell among the powder stored in it duimg the Venetian 
bombardment under Morosmi, 1687. The extent of the 
mischief on this occasion is known fiom the drawings pie- 
viously made of the temple as it stood, 1674, by Carrey, 
an artist in the employment of the Fiench ambassador at 
the Porte In 1805, Loid Elgin, then British ambassador 
at the Porte, removed all the sculptuies that could be 
removed with safety to the building, shipped them to 
London, where, after a long dispute as to their roents, they 
at last, m 1815, found a permanent resting-place m the 
British Museum (For a narrative of these proceedings, 
but especially for an exhaustive work on the Parthenon, 
see Michaelis, Dtr Pea tlienon , Leipsic, 1871 , the sculptures 
are best engraved m Museum Matlles^ol vi , the fragments 
m Athens, in Laboide, Le Pm tlienon, pis 26-28) The 
subject of the eastern pediment was the buth of Athene, 
of the western, her contest with Poseidon foi supremacy 
over Attica, but beyond the simple statement of Pausamas 
to this effect, we have no ancient lecord to enable us to 
identify the personages before whom these events took 
place Hence the many diffeient names which have been 
proposed from tune to time foi the surviving figrnes, 
especially for those of the eastern pediment, from which 
all the principal statues had disappeared before Carrey’s 
time. Assuming, however, with the most recent authoiity 
(E Petersen, Die Kunst des Plieidicis, 1874), that the birth 
of Athene took place in Olympus, and that the deities 
assembled at the birth of Aphrodite, as lepresented by 
Phidias on the base of the statue at Olympia, were the 
recognised Olympians of his time, we obtain, beginning 
from Helios on the left, Dionysus, Demeter, and Core, 
Ins [Apollo, Artemis, Hephaestus, Athene, Zeus, Hera, 
Poseidon], Nike [Ares, Hermes], Hestia, Pertho, Aphrodite, 
and Selene, those m biackets being missing The western 
pediment has suffered a much haider fate, though the 
difficulty of recalling the lines of the ongmal composition 
is less, owing to the preservation of diawings made by 
Carrey before the bombardment which destroyed it The 
metopes were nmely-two in number; those of the east and 
west only remam on the building, but have suffered severely 
from malicious destruction. Those of the north side, 
which survived the explosion, remain m Athens m bad 
condition, those of the south were removed by Lord 
Elgin, with the exception of one now in the Louvre and 


some fragments m Copenhagen The subject — a favourite 
one in the decoration of Gieek architecture — was a combat 
between Centaurs and Lapithee Traces of red colour 
were found on the ground of the relief and of green on 
the draperies The armour had been attached m metal, 
as is proved by the existing holes for that pui pose Dif- 
ferences in style as well as m execution prove the variety 
of hands employed in the work, though everywhere is 
apparent the oneness of design which bespeaks the oversee- 
ing master. The variety of hands is equally manifest m the 
frieze, but here it takes the form of insufficiency of execu- 
tion, which no doubt arose from the difficulty of super- 
vising work which had to be done up on the building 
The subject of the frieze is a long festal procession, in 
which, though every variety of movement of horse and 
foot, of young and old, of men and women, perhaps of gods 
and goddesses, is introduced, the calm dignity of national 
pride and the knowledge of national worth reign supreme 
Its entire length is 524 feet, its height from the ground 
40 feet, its relief very low and flat. About two-thirds 
of it is preserved, nearly the half being in the British 
Museum. As to the procession itself, there are two opinions 
either it is the procession with which it was usual to 
accompany annually the newly-made robe for Athene 
Polias, or it is the procession in which the victors at the 
Panathenaic games advanced to the Parthenon to receive 
their prizes and to attend a sacrifice in honour of Victory. 

The mantle of Phidias fell on Ins pupil Alcamenes Akamenas 
(Pausamas, v. 10, 8), an Athenian, or, as others said, a 
Lemnian, the lofty conception in Ins figures of deities 
being highly praised (Quintilian, xn 10, 8), while in 
point of gracefulness in womanly forms he appears to have 
excelled his master. His most celebrated work was a 
statue of Aphiodite for her temple, iu Krprois, of which, 
however, the merit of the last touch was ascribed to 
Phidias (Pliny, xxxvi 5, 16). Her cheeks, hands, and 
fingers were specially admired, but as to the attitude and 
general effect we have no information, and are not justified 
m accepting the Aphrodite of Melus m the Louvre as a 
copy of it, much less the original work How fai he may 
have been possessed of the power of creating new ideal 
types is not expressly recorded, except in the instance of 
his statue of a triple Hecate, probably such as we know 
hei in later works. On the other hand, theie was doubt- 
less scope for extending the new influence of Phidias m 
such types as those of iEsculapius, Hephaestus, and Ares, 
and it has been conjectured that m his statues of these 
deities he succeeded in infusing the spirit of his master. 

Scarcely less famous was another pupil of Phidias, Successors 
Agoracntus of Parus, who so far identified himself with of PhldiaR 
the master’s style that two marble statues of deities by 
him were sometimes ascribed to Phidias. The one was a 
figure of Nemesis in Rhamnus, the other, a statue of 
Rhea m the Metroon at Athens (Pausamas, l 3, 5). From 
his hand were also the bronze statues of Athene Itonia 
and of Zeus, in the temple of that goddess between Alal- 
comenae and Coronea (Pausanias, ix 34, 1). Next we 
have Colotes and Thrasymedes of Parus, both of whom 
occasionally aspned to retain the chryselephantine technique 
of the master, and finally, Theocosmus of Megara 

How far the immediate successors of Phidias remained, 
whatever their peculiarities or eccentncities, still faithful 
to the geneial sentiment and manner of the master, merely 
varying but always preserving essentially the theme stiuck 
by him, cannot be ascertained, unless we take the sculptures 
of the temple of Athene Nike at Athens, or of the Erech- 
theum, as typical examples of their work. And indeed 
they are well calculated to produce the impression of 
having been executed during the lull which must have 
followed his great impulse (For the relief on the frieze 
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and balustrade of tbe temple of Nike, compaie Fnedeiichs, 
Bausteine, i. pp. 187-193, Ross, Der Niketempel, KekuM, 
Die Balustrade des Fiketempels ) Tbe treatment of tbe 
draperies bas entirely lost tbe stiffness and formality of an 
early period, and become flowing, as in tbe style of tbe best 
times, but with tbe addition of a studied grace which 
seems due to a desire to elaborate more and more tbe sim- 
plicity of the draped figures of tbe Parthenon The most 
probable date as yet suggested for this temple is 407 b c 
As to tbe Erechtheum, we have 406 b c , on tbe authority 
of an inscription, as a year in which a report was made 
concemmg the amount of work that remained to be done 
upon it. Of its sculptures tbe chief remains are tbe 
statues of tbe Caryatides, and certain fragments of tbe 
frieze, which bad this peculiarity, that tbe rebefs were 
executed in Pentebc marble, and then attached to a ground 
of black Eleusmian stone. Of the original six Caryatides j 
which supported tbe portico, five were m position in tbe 
time of Stuart and Revett m the first half of last century, 
tbe sixth, having been broken to pieces, was recovered m 
1837. One of tbe five was removed by Lord Elgin, and 
is now in the British Museum. In the arrangement of tbe 
draperies vertical lines prevail, but only enough to show 
tbe architectural purpose of tbe figures, not to destroy 
their character as robes, or to affect their gracefulness. 
It is usual to compare with tbe sculptures of these two 
temples another series of rebefs which, though not found 
in Attica, are stated to have been tbe work of Ictmus, the 
architect of tbe Parthenon. We refer to the frieze from 
the temple of Apollo at Phigaba which was discovered m 
1812, and is now in the British Museum. The subjects 
represented are combats between Greeks and Amazons 
and between Centaurs and Lapithae. In the composition 
the old ethos has given way to pathos; but the figures are 
still large in conception, and obviously studied with a view 
to truth as well as effect, though in the execution probably 
by provincial hands, many minor details have been over- 
looked. The energy of action throughout is not equalled 
in any other ancient sculpture now m existence, while the 
sense of pain in the wounded, or of fright in the helpless 
women who run with their infants m their arms, makes 
the spectator shudder From the fact that such vigour of 
action and intensity of pathetic expression have not been 
found in the metopes of the Parthenon or the frieze of the 
Theseum which are devoted to the same subject, but recur 
in a less degree in the frieze of the Mausoleum, there is an 
inclination to place the Phigahan rebefs by Ictmus in as 
late a period as possible after the erection of the Parthenon 
(Engraved, Museum Marbles, vol. v. , Stackelberg, her 
Apollotempel zu Bassos, 1828, see Friederichs, Bausteine, 
i pp. 178481.) 

The difference of temperament between the Athenians 
and Peloponnesians was strongly marked in the schools 
of sculpture peculiar to each. Political rivalry had its 
exact counterpart in artistic rivalry, in which. Phidias 
Polycletus represented Athens, and Polycletus the Peloponnesus 
The works of the latter appear to have been always 
chastened with an hereditary severity, to have . been 
attractive by the purity of their style and the finish of 
execution, but not commanding in aspect. ‘‘Non exple- 
visse deorum auctoritatem videtur,” the judgment of 
Quintilian (xii. 10, 7) is endorsed by the statement, that 
his great work, the chryselephantine statue of Hera at 
Argus, yielded to the statue of Zeus at Olympia by 
Phidias in grandeur and imposing aspect, but out- 
rivalled it in finish (Strabo, viii. p 372) Copies of the 
head of this statue have been identified on coins of 
Argus, and in three marble heads of colossal size, The 
first, in Naples, is severe in style, and may have been 
executed about the time of Polycletus; the second, in 



the British Museum, has more freedom, but is still chas- 
tened by a severe expression, the third, m the Ydk 
Ludovisi, bears the marks of 
having been executed at a still 
later period. It was not, how- 
ever, m producing statues of 
deities that Polycletus delighted 
most , and if surpassed by Phi- 
dias m that instance, he was 
quite without a rival in his own 
province, the rendering of the 
form of ideal athletes. Of this 
class were his Diadumenus, his 
Doryphorus, and a third figure 
(unless the Doryphorus was 
meant by Pliny) known as the 
Canon Of the first, several pre- 
sumed copies in marble exist, 
two of them in the British Mu- 
seum (fig 7), but in no case 
furnishing an adequate illustra- 
tion of his style. The same may 
be said of the copies of the 
Doryphorus. More m the nature 
of genre work was his bronze 
group of boys jJaymg 

xnuCkie-DOnes(aarpayaAi40VTCS), Museum From the collection of 
which afterwards stood m the t5ie late Mr ' psr ° 0(ih0Me ’ Corfn 
palace of Titus m Rome, and was by some regarded as the 
most perfect work of the master This motive occurs m 
several existing sculptures, m no case characterised by 
a trace of the hand of 
Polycletus Among them 
are, in the British Mu- 
seum, a small group m 
terra-cotta of two women 
playing at this game, and 
a marble figure of a boy, 
part of a group, biting 
his companion’s hand 
Coupled with his statue 
of Hera, that of an Ama- 
zon, executed by him for 
Ephesus, in competition 
with the foremost of his 
contemporaries, and ad- 
judged the prize, will 
prove that the range of 
his talent was byno means 
confined to figures of ath- 
letes, and this is made 
further apparent by Ms 
bronze statues of maidens 
carrying sacred vessels on 
their heads, afterwards in 
the possession of Heius 
the Mamertine, from 
whom they were taken by 
Verres (Cicero, In Yen , 
iv 3, 5), as also by his 
statue of the Samian, i 
Artemon, nicknamed 

Trepi^opijros 

None Of the pupils of Vancluse, France 
Polycletus arrived at distinction. On the other hand, Ms ^pils « 
style appears to have been closely followed by Ms younger i oi3 ™ s 
contemporary, Naucydes of Argus, who executed a chrys- 
elephantine statue of Hebe, to accompany that, of the same 
material, by the master already described (Fausamas, ii. 

17 5; KekuN, Hebe). A pupil of Naucydes was Poly- 
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cistus the youngoi, of Aigus, who is known as the author requiied that it should be so, just as in early sculpture, 
of several statues of victors at Olympia, and of a statue of m which also the decorative element prevailed, our 
Zeus P hih us (Pausanias, vin 31, 4), m which the expies- principal records are those of large compositions, such as 
aion resembled that of Dionysus the chest of Cypselus or the shield of Achilles. While 

In addition to the existing sculptures already mentioned the epos flourished, and the country was full of heroic 
in connection with one or other of the ancient masteis, legends, there can be little doubt but that the principal 
there are others which, though their authorship has not pleasure derived from works of ait lay in the variety of the 
been ascertained, undoubtedly belong to the period now subject and the manner in which it was presented, that 
before us. Prom these we select — (1 ) A maible relief m is, m the composition, and not m the truthful rendering 
Athens, found at Eleusis m 1859, and representing of individual forms To heighten the interest of the 
Demeter, Cora, and boy, for whom the name either of spectator, it was usual to write the name beside each of 
Tnptolemus or Jacchus would be applicable ( Ifonumenti , the persons that appealed in a picture, as we see it done 
vi pi 45 ) With the exception of a marked seventy on the early vases The same was the case with the 
both m the composition and m the details, which may be sculptured reliefs on the chest of Cypselus, which on this 
due either to archaism or to a studied solemnity, this lelief account presents a remarkable contrast to the shield of 
compares admirably with the fneze of the Paithenon (2 ) Achilles, on which, as m Assyrian sculptures, there is no 
Prom Eleusis also comes the uppei pait of a female iiguie piominence of mdmduals, and therefore no accurate study 
supporting a basket on her head (Calathephorus), now m of the human form It is not to be supposed that m the 
Cambridge, m a large fine style (Wieselei, Denhnaler , early stage of Greek painting individual forms were studied 
li pi 8, No. 92) (3 ) Marble relief of Orpheus and with any other view than that of rendering the characters 

Emydice, in the Villa Albam, with its two replicas m more intelligible , but with this a beginning was made to 
Naples and Pans (4 ) Fiagments of the metopes from lift the art into a higher sphere. At this stage appeared 
the temple of Zeus at Olympia, found m 1829, and now Polygnotus, a native of Thasus, and a son of the painter p 0 ly- 
in Pans Doubtless these reliefs weie executed at the Aglaophon, of whose probable connection with the early gnotus, 
time when Phidias was at Olympia engaged on the statue Samian school mention has already been made. Attracted 
for this temple, and when his pupil Alcamenes was at to Athens by the opportunity presented by the new build- 
work on tbe figuies for the western pediment of it. In mgs which were then being erected, Polygnotus, either 
style, however, they differ considerably fiom that of the owing to some family tie or through the recommendation 
Attic sculptors, nor are there any means of identifying of his own ability, found favour with Cimon, to whose 
them with the style of Pseomus of Mende, who executed zeal and taste the new impulse for the improvement of 
the statues for tbe eastern pediment (Bocpedit Scientifiqm the city was due. In company with, or perhaps rather 
de la Mork, i pis 74, 78 ) (5 ) The metopes and inner with the assistance of, the Athenian painters Micon and 
frieze of the temple of Theseus at Athens are still m their Panasnus (the brother or cousin of Phidias), he was em 
original place, the style being compared with that of the ployed to execute wall paintings for the Stoa Poecile, the 
metopes of the Parthenon, though the temple itself is Theseum, and the Anaceum, or temple of the Dioscuri 
usually believed to have been bmlt by Cimon (Stuart’s at the northern foot of the Acropolis For his services, 
Antiquities of Athens, 2d ed , ii pi. 19) and especially for the disinterestedness of his character, 

Vm- Examples of what may be called a lower branch of Polygnotus received what was then regarded as the highest 
ngrmug. sculpture (gem-engravmg') are exceedingly rare m this distinction — the freedom of the city of Athens His 
period. So far as Athens is concerned, tins will appear friendship with Cimon was intimate, and led, it was said 
less lemarkable if we suppose that gem-engravmg and (Plutarch, Cimon, 4), to an affectionate acquaintance with 
cbe-amking were one profession, and lemember that at Cimon’s half-sister, the beautiful Elpimce From Athens 
least the latter must have been, with few exceptions, he was called to Delphi to execute a series of paintings for 
unpractised there in the best period, the corns being the two long walls of the Lesche, a building erected there 
allowed, probably for commercial reasons, to retain the by the people of Cnidus The paintings, however, appear 
old stamp with which people were familiar. Possibly also to have been commissioned by the Amphictyonic council, 
the high ideal of the times was above the grasp of such if it is right to be guided to that conclusion by the state- 
artists, though it was seized pretty generally by the sculp- ment that the painter was rewarded with the rights of hospi 
tors of stelse, who could hardly have jy tality throughout the states included in the Amphictyonic 

been men of note In the British league On the wall to the right after entering the Lesche 

Museum is a cameban (fig 8) repre- were painted scenes illustrative of the old epos of the taking 

sen ting a youthful figure, seated, and "|:|||\ of Troy (TXiou viporis) On the left was the visit of 

playing on a harp-shaped instrument, , Ulysses to the lower world, as described m Book xi of the 

winch, with a little seventy, admir- 1 k Odyssey, The names of most of the persons were written by 
ably reflects the style of the Parthenon \ the side of the figures The various groups and incidents 

frieze Of the coins of Sicily, the depicted we know from the description of Pausanias (x. 

large piece known as the Demaretion, yff 25-31); and with the help of existing works of art in 

and struck in the year 479 b,c , fur- which the same subject recurs, we can form an idea of the 

nishes an example of the rendenng of j composition (0 Jahn, Die Gemalde des Polygnotus in der 

horses, which compares finely, if more Lesche zu Delphi , 1841, Welcker on the same subject m 

advanced, with the archaic frieze from W2_§til the Abhandlungen of the Berlin Academy, 1847; Wathsa 

Xanthus. Similarly worthy of study Lloyd, in the Museum of Classical Antiquities , i p. 44) 

are the coins of Gelon, which are pro- Heydemann (Ilmpersis, Berlin, 1866) republishes, for 

hably as early as 470 b c, and certainly lection of the late Mr the illustration of his other figures, the famous Vivenzio 
are anterior to 410 B.0 _ < _ Woodlouse, Corfu vase in Naples ( Mus Borb,, xiv. pis. 41, 43), which, 

>amtag. In the records of painting during the previous period pregnant with pathos as no other vase in existence, cannot 
it was noticeable that painters even then, m what ap- well be identified with the style of Polygnotus, unless 
neared to be one of the earliest stages of the art, were perhaps as regards the composition. He was employed at' 
accustomed to execute large compositions, such as battle Thespi® on a stoa or temple, but from some defect his 
scenes. The- essentially decorative character of the art work had perished so far within a century after it was 
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finished that it had to be restored by Pausias of Sicyon 
At Plataese he painted for one of the walls of the pronaos 
of a temple the scene m which Ulysses appeared with the 
dead smtors at his feet The companion picture was 
by an otherwise unknown artist, Onasias, the subject of 
it being the Expedition of the Seven against Thebes (Pau- 
sanias, ix. 4, 2) Lastly, Pausanias ( 1 . 22, 6 ) ascribes to 
Polygnotus a series of paintings m the so-called Pmako- 
theke on the Acropolis of Athens If he is nght, the 
painter must then have been full seventy years of age 
The subjects were — (1.) Ulysses carrying off the bow of 
Philoctetes , (2 ) Diomede carrying off the Palladium of 
Troy 3 (3 ) Orestes and Pylades slaying ASgisthus and the 
sons of Naupkus, who had come to his aid, (4 ) Polyxena 
about to be sacnficed to the manes of Achilles , (5 ) 
Achilles m Scyrus ; and (6 ) Ulysses meeting Nausicaa 
and her maids. The other pictures had become unrecog- 
nisable through the effects of time. This second mention 
of the decay of his works reminds us of the fleeting nature 
of the material with which the fame of the great painter 
was bound up It was well that high honours were paid 
him m his hfetime The enduring marble m which 
Phidias worked has preserved his fame to our times, to 
mock the indignities which he suffered m life As regards 
the style of Polygnotus, we have the distinction drawn by 
Aristotle {Poet , 2, 6 , Polit , vm 5) between it and that 
of Zeuxis — a distinction which he expressed by the words 
ethos and pathos. By ethos, as applied to the paintings of 
Polygnotus, we understand a dignified bearing in his 
figures, and a measured movement throughout his com- 
positions, such as the Parthenon frieze presents, compared 
with the pathetic lendenng of scenes m the fneze from 
the temple of Apollo at Phigalia, or m the fneze of the 
Mausoleum at Halicarnassus It was also said (Pliny, 
iV. JET,, xxxv 35, 58) that m place of the old severity and 
rigidity of the featuies he introduced a great variety of 
expression, and was the first to paint figures with the lips 
open j and further, he was accredited (Lucian, Imag , 7) 
with great improvements m the rendering of di apery, so 
as to show the forms underneath He painted in mono- 
chrome on a white ground , so that, m fact, the principal 
charm of his woik must have been in the drawing. His 
brother Aristophon appears to have also inherited an 
elevated conception and a power of carrying out large 
compositions Among the younger contemporaiies of 
Polygnotus were Dionysius of Colophon, laboriously accu- 
rate, and Pauson, the butt of Anstophanes ( Themoph , v 
049, and elsewhere), remarkable for Ms talent of cari- 
cature and animal painting 

Painted The works of these painters have entirely perished, nor 

ws in what remains of the work of their humble imitators, the 
vase painters, is there much that can be justly regarded as 
reflecting their style Besides the Athenian lecythi, which 
give some sort of an idea of the effect of colours as em- 
ployed by Polygnotus, there is a class of vases, with red 
figures on a black ground, which, by the treatment of the 
drapery as a transparent substance, recall the statement to 
the same effect made in respect of the great painter. In 
many cases, also, the figures are large in conception and 
measured m their movement. 

AicMtec- history of architecture during this period is an 

t uni ' unexampled record of great undertakings throughout 
Greece, hut more especially in Athens, which, if it had 
suffered most from the Persian invasion, had also in the 
end acquired the most ample means of repairing its rums 
and adding fresh lustre to its aspect Themistocles having 
been banished, the administration and the carrying out of 
works begun by him — such, for example, as the long walls 
connecting the city with the harbour — fell to Cimon. The 
city walls on the south side of the Acropolis were rebuilt, 


and a tower erected to command the entiance, which, 
however, being afterwards rendered useless by the erection 
of the Propylaea, was removed to make way foi the temple 
of Athene Nike Among the new temples the first to he 
mentioned is the Theseum, which is not only well pre- 
served still, but is also the oldest existing example of the 
Attic-Donc order (Stuart and Rivett, Antiquities of Athens , 
in pi 7) The other temples, the erection of which may 
with great probability be traced to Cimon, are the Anaceum, 
or temple of the Dioscuri, at the foot of the Acropolis, on 
the north side , and a small temple, now quite destroyed, 
on the left bank of the Ibssus, which existed m Stuart'S 
time, and, from his drawing {Antiquities of Athens , l. pL 
7), is seen to have been of the Ionic order, differing 
from the Attic-Ionic in wanting the dentils of the cornice, 
m having the base of its columns composed of a trochilus 
between two spirals, and m having its architrave quite 
plain. Cimon was succeeded by Pericles, under whose 
administration the resources of the city, not only m 
means, but m the talent of using the existing means, were 
applied with the greatest judgment and eneigy, foremost 
among his advisers being Phidias According to Plutarch 
( Pencl , 133), Phidias exercised a general supervision over 
all the public works then going on Apparently at this 
time was erected the Odeum, a building intended for 
musical peiformances, circular m form, and, as appears 
from the records of it (Yitruv , v 9 j Pausanias, l. 20, 4), 
brilliantly decorated with numerous columns in the interior, 
and with a tent-shaped roof of wood. It was the Acropolis, 
however, that was reserved for the crowning effort of 
architecture in this period. Within the space of probably 
not more than five or six years there rose on the site of an 
old temple of Athene, which had been destroyed by the 
Persians, the Parthenon, a model for all tune of the Done 
order, pure and perfect m its architectural forms and pro- 
portions. The architect was Ictinus, who was assisted 
by Callicratidas (Stuait, Antiquities of Athens, n pi. 7 ; 
Penrose, An Investigation of the Principles of Athenian 
Architecture, 1851, Beuld, L'Acropole d'Athenes, Botticher, 
Bencht uber die Untersuchmgen auf der Alropohs von 
Athen , 1862 , Michaelis, Der Parthenon , 1871). The 
next undertaking was the so-called Propylsa, a building 
which, though practically serving as an entiance to the 
Aciopolis, aspired to a highly decorative chaiacter (Stuart, 
Antiquities of Athens, n. pi 42) The architect was 
Mnesicles Contemporary with the building of the Pro- 
pylsea, it appears, was that of the small temple of Athene 
Hike, on the Acropolis, which, on the removal of a Turkish 
structure m 1835, was recovered m almost all its parts, 
except some slabs of the frieze, brought by Lord Elgin to 
England, and now m the Bntish Museum (BeuU, L’Acro- 
pole, p 124, Kekuld, Die Balustrade des Phhetempsls). 
Outside of Athens the example of the Periclean activity 
was felt at Eleusis, where a great temple for the Mysteries 
was commenced, from designs by Ictinus, and carried to 
completion by the three successive architects, Coroebus, 
Metagenes, and Xenocles The small temple, in antis, of 
Artemis Propyl 83a at Eleusis probably belongs to this period, 
as does also the temple of Nemesis at Rhamnus, of which 
we have still important remains. There is yet to be men- 
tioned the Erechtheum, or temple of Athene Polias, on the 
Acropolis of Athens, which, though the only date we possess 
of it falls after the death of Pericles, bears the strongest 
impress, both in its architectural and sculptured forms, of 
the great age. The date referred to is the twenty-third 
year of the Peloponnesian war, and, occurs in an inscrip- 
tion found on the Acropolis in several pieces, in which is 
given the report drawn up by a commission appointed to 
inspect the progress of the woiks (Jnwood, The Erechtheum 
of Athens, 1827, Rangabd, Ant Hell, Nos 06-60 3 Corpus 
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Inscript Grtec. No. 160) In the British Museum, besides 
part of this inscription, are several specimens of the archi- 
tectural decoration, and one of the Caryatides (or draped 
female figures who supported the portico), in which the 
simplicity of the drapery and the dignity of the pose are 
quite in the spirit of the Parthenon sculptures The temple 
of Apollo Epicurius at Phigalia, m Arcadia, the work of 
Ictinus, the architect of the Parthenon, necessarily belongs 
also to this period (Cockerell, Temples of Jupiter at JEgina 
and Apollo at Phigalia). The gieat temples at Olympia 
and Delphi, though begun earlier, may also be reckoned 
among the works of this period, to which also belongs 
a large senes of Doric temples in the Greek towns of 
Sicily and Magna Grsecia, particularly those of Syracuse, 
Agrigentum, Selmus, Egesta, and Metapontum Of these 
the most remarkable are the southern temple m the lower 
town of Selmus, and the somewhat more recent temple of 
Zeus at Agngentum. 

Fourth Period. 

Since the beginning of our last period, the political and 
social circumstances of Greece have suffered a maikcd 
change More or less it was then accepted as a dogma 
that, provided the state was flourishing, the prosperity 
of individuals mattered little All were for the state, 
and by their union m the state's emergency had achieved 
a glorious freedom, the sense of which filled the national 
mind, and prepared it to respond with a fostering sympathy 
to the efforts of artists, whom it also inspired. Yet, con- 
scious as they must have been of their own services, the 
men of that generation turned rather m pride to the deeds 
of their ancestral heroes, and in humility to the assistance 
of the gods. They sought to frame their conduct on the 
traditions of the past They were rigorous and strong in 
thought. Passion was a thing to deplore, not to study, 
analyse, and represent. The national history was still 
unchequered Nor was the house of Hellas as yet to any 
degree openly divided against itself. There was no need 
of artists — whether poet, as iEschylus, or sculptor, as 
Phidias— to depict the struggles of passion or other condi- 
tions of the mind Now this is all changed The nation 
has lost its unity, and the Peloponnesian war has made 
havoc of its resources JEschylus has given way to 
-Sophocles and Euripides, Phidias to Scopas and Praxiteles 
Poets and sculptors of the new generation have chosen as 
their theme the representation of pathos and of the condi- 
tions of the mind generally. That such was the character 
of what is called the second Attic school of sculpture is 1 
known principally from the records of artists. Of w r orks 
directly from the hand of any of the masters of this school 
there is no example in existence, so far as we know at 
present. On the other hand, there are many copies of 
their works, from which, with the aid of records, some 
idea may be formed of their style. 

The first of the artists of this school was Scopas, a 
native of Paras, and, as it would seem, the son and pupil 
of Anstandrus, a worker m bronze, in which material the 
son appears to have commenced his career as a sculptor. 
An example of his work in bronze was the statue of 
Aphrodite sitting on a goat, in Elis (Pausamus, vi 25, 2). 
This subject occurs on a fragmental y cameo in the British 
Museum Marble, however, was a material more congenial 
to his style. The first years of his activity were spent in the 
Peloponnesus, and particularly at Tegea in Arcadia, where 
the erection of a temple, in honour of Athene Alea, in the 
place of one that had been burned 395 b o , was under his 
duection as regards both the architecture and the sculpture. 
About 380 b c. he settled in Athens, where for nearly thnty 
years he maintained a leputation for an unparalleled power 
<•>( rendering the human or divine figure, not imposing, but 
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attractive by the charm of bearing, and the expression of 
that feeling which for the moment the person was most 
sensitive to Sometimes this feeling was one of excited pas- 
sion accompanied by great bodily agitation, as for example, 
in the case of his statue of a Maenad at Athens, m the 
attitude of rushing with head thrown back and streaming 
hair, and holding a slain kid in her hand At other 
times the passion he sought to express was one of peace- 
ful inspiration, as in the statue of Apollo Citharocdus, 
with long flowing robe and head thrown back as m a 
dieamy enjoyment of the strains from his lyre When 
considerably advanced in life, possibly over sixty years of 
age, Scopas was invited by Artemisia, the queen of Cana, 
to assist or direct the sculptures for a monument which 
she was erecting at Halicarnassus in memory of her hus- 
band Mausolus. Accompanied by Bryaxis, Leocharcs, 
and Timotheus (or Praxiteles, as others said), he pi ex- 
ceeded thither, but as to what part he had in the work u ?- 
have no information The site of the Mausoleum was 
discovered and excavated by Mr C. T. Newton in 1856-7, 
the result being the lecovery of an important part of the 
sculptures, which, with the slabs of the frieze previously 
known, now constitutes the principal illustration of the art 
of that time (Newton, Discoveries at Halicarnassus , Cnidus , 
and Branchidce, 18C2) While occupied on the Mausoleum, 
or after its completion, Scopas executed several sculptures 
| for other towns in Asia Minor, as at Cnidus, Ephesus, and 
| Chryse in the Troad In a temple of Neptune, erected m 
! Rome by Cn Domitius Ahenobarbus, was a large com- 
| position by Scopas, representing Poseidon, Thetis, and 
I Achilles, attended by nereids nding on dolphins and 
hippocamps, and by tritons and other marvellous cieatiues 
I of the sea Not as a copy of this work, but as reflecting 
vividly the manner of this sculptor, has been accepted the 
large marble relief m Munich (0 Jahn, JBerichte der Sachs 
Ges d. Wiss , 1854, pis 3-8), representing the marriage of 
Poseidon and Amplntnte. How far the merit belongs to 
Scopas of having introduced into Greek art the ideal types 
of those marine beings who personified the element of the 
sea, is unknown In a temple of Apollo at Rome there was 
further a large composition, representing the slaughter of 
the children of Niobe, about the authorship of which theie 
were two opinions, — the one ascribing it to Scopas, the 
other to Praxiteles. While this dubiety is itself proof that 
the two artists were rivals ia the power of expressing 
pathos and suffering, there is a considerable probability 
that the composition in question was more adapted, of the 
two, to the genius of Scopas Of this work there exists 
what is believed to be a more or less complete copy in 
the series of marble statues in the gallery of the Uffizi 
at Florence. The work is very uneven throughout, as 
might be expected in Roman copies; but the dramatic 
character of the action, and the powerful rendeung of pam 
and suffering in the faces, still bespeak the style of the 
original sculptor, who, whether Scopas, Praxiteles, or 
another, was certainly an Athenian artist of the first half 
of the 4th century b c (Friederichs, Bausteine, i pp. 230- 
246) . Another example of the style of this period, in the 
combination of beauty with a lovable and tou chin g expres- 
sion of face, is the so-called statue of Leucothea, m the 
Glyptotheke of Munich, which there are grounds for 
assigning to Ceplnsodotus, the father, it would seem, 
of Praxiteles, who is recorded to have made for Athens a 
statue of Irene with the boy Plutus in her arms, which, as 
it appears on the coins of Athens, closely resembles the 
Leucothea This Oephisodotus, standing as he did in the 
period between the old and the new Attic schools, seems 
to have shared the qualities of both, but to have inclined 
rather to the latter. 

That Praxiteles was directly a pupil of Scopas is not prcxitelw. 
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proved even by tlie fact that he worked in the same 
artistic vein and spirit, with a result which rendered his 
style undistin guishable from that of the older master to 
the eyes of Roman connoisseurs. Still, it will be safe tc 
assume that he was largely influenced m his youth by the 
then favourite sculptures of Scopas The scene of his 
labours was mostly Athens and the neighbouring towns 
That he accompanied Scopas to Halicarnassus to assist 
with the sculptures of the Mausoleum, as is stated, is 
probably true , but from the fact that elsewhere in place 
of his name occurs that of Timotkeus, it has been inferred 
that he may there have abandoned his original intention, 
and confined himself to the execution of those statues for 
towns m that district of which we have records About 
340 B c. he returned to Athens, and there remained till lus 
death, studying, with Phryne as his model, the expression 
of sensual beauty in its highest type. Like Scopas, he 
had httle taste for bronze in companson with marble, with 
its suiface finely sensitive to the most delicate modulation. 
Unsatisfied with even this, he endeavoured to soften the 
asperity of the marble m the crude parts by a process of 
encaustic, m which, or perhaps rather in the colouring of 
the draperies, he employed in difficult cases the contem- 
porary painter Nicias (Pliny, A r . H , xxxv 39, 122) That 
he was peculiar m thus tinting the marble, and an excep- 
tion among other Greek sculptors, cannot be meant, m the 
face of so many instances as we now have of the applica- 
tion of the cvrcumlitio in the remains of Greek sculpture 
and architecture (Semper, Der Stil , i pp 498 and 514) 
The fact, however, of his being mentioned in connection 
with it may be taken as a proof that the process was an 
exceedingly refined one, since his favourite subjects were 
those of youthful or feminine ideal beauty, in which it is 
to be supposed that the tints corresponding to those m 
nature would appear almost evanescent in their delicacy. 
Of his works, the number of which was unusually large, the 
most celebrated were — (1 ) The marble statue of Aphrodite 
at Cnidus, of which the more or less modified copies, as 
the Yenus of the Capitolme Museum and the Yenus de 
Medicis, together with the ancient records, show that the 
goddess was represented standing nude at the moment 
when she has left her bath, and, being sensitive to the air, 
presses her left leg against her right, and looks towards the 
drapery which she has already laid hold of with her left 
hand. Originally commissioned by Cos, but declined on 
account of its nudity, this statue was replaced by another 
of Aphrodite, with which the maible statue in the Louvre, 
found in Melus m 1820, has frequently been compared 
Rut before accepting it as an illustration of the type of 
Aphrodite by Praxiteles, or of the moie highly praised 
figure of the goddess by Scopas, it is necessary to bear m 
mind that on a base found with it, which, though now lost, 
is vouched for on creditable authority, was inscribed the 
name of the artist, Alexandras, son of Memdes of Antioch, 
who must have lived after Alexander the Great (Friederichs, 
Bausteine, i. pp 331-334). (2 ) A statue of Aphrodite at 
Thespise , beside which was placed (3) a portrait statue of 
Phryne, and (4), a statue of Eros, in Parian marble, of 
which there are two accounts, — either that it was given by 
him to Phryne m token of his admiration, or that she 
contrived to obtain it by a ruse, and then dedicated it at 
Thespise. The figure of Eros was here not that of a boy, 
as in later art, but was taken from the period of youth at 
which love is purely ideal, and the whole being is per- 
vaded by an elevating ardour. Apparently exhibiting the 
same refinement of youthful form was his statue known as 
the “ Celebrated Satyr,” in Athens. Of his Apollo Sauro- 
ctonus several copies of inferior merit exist His statue of 
Artemis Brauronia at Athens had a mouth inviting to a kiss. 

The ablest of the contempoiaiies of Scopas and Praxi- 


teles were Bryaxis, Timotheus, and Leockares, of whom 
the last worked chiefly in bronze, and travelled over a 
wide field of conceptions, including deities, portraits, 
mythological and allegorical subjects Another new type 
which belongs to this period is that of Serapis by Bryaxis. 

From the time of Philip and Alexander the Great, portrait 
statues furnished a large part of the occupation of sculptors, 
and m this they were not confined to living models, as we 
gather, for example, from the portraits of Sappho and 
Comma by Apollodorus, a sculptor of this time, — a fact 
from which it may be inferred that portraiture was still 
inclined to idealism, though doubtless a strong tendency 
to realism had already set in 

The development of the art of sculpture in the Argive- Argiv* 
Sicyoman school, corresponding to that just described m Sicyomau 
the second Attic school, was begun by the Corinthian scllGo1 
Euphranor, whose principal study was directed with the 
view of modifying the hitherto canonical proportions of 
Polycletus, to suit the changed tastes with which he had 
probably become impregnated during his long stay in 
Athens To this end he introduced a smaller head and a 
slimness of the arms and legs which gave a greater light- 
ness to the figure, and which, under the hand of his fol- 
lower Lysippus, became the favourite type of ideal athletic 
statues. Lysippus, a native of Sicyon, and originally 
employed as an ordinary worker in bronze, rose by dint of 
study to the position of a sculptor of the first order. FTor 
was the quality of his work more surprising than the 
quantity About 1500 statues and groups m bronze were 
counted as having been produced in his workshop, and 
among them two at least of colossal size — the statue of 
Jupiter at Tarentum, 60 feet high, and that of Hercules in 
the same place The masterpieces which he appears to 
have studied most were those of his townsman Polycletus. 

Like Euphranor, however, he was compelled to seek a 
n«w system of propor- 
tions, — to exchange the 
immovable dignity and 
repose by which the old 
masters suggested the pos- 
session of physical power, 
for new attitudes, m which 
the exercise of physical 
power should be made 
apparent by its effect on 
the body and on the face 
The colossal frame of 
Hercules was a favourite 
study with Lysippus, for 
this reason especially, we 
presume, that of all the 
ancient heroes he was re- 
presented m the legends 
as bearing about with him 
always the effect of the 
arduousness of his labours. 

There was no gaiety or 
elasticity in Ms composi- 
tion. A figure of an athlete 
m the act of scraping 
the sweat and dust from 
his body, Apoxyomenus, 
which enjoyed a Mgh re- 
putation m Rome, where 
it stood before the baths 
of M. Agrippa, has an 
additional interest for us 
in the fact that a marble 

copy of it still exists, which, though of inferior work, 
forms an admirable illustration of the statements re- 
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garding the proportions adopted by Lysippus, viz., 
a small head and comparatively long slim arms and 
legs (Monumenti d. Inst. Arch. v. pi. 13; Friederichs, 
Bausteine, i. p. 286). That he was also equal to the times 
in the production of allegorical figures may be gathered 
from the description (sec Overbeck, Schriftquellen, Lysip- 
pus) of his bronze statue of Cairns, a personification of 
what is vulgarly called the “ nick of time." It remains 
to point ont, with reference to the style of Lysippns, that 
he confined himself mostly to the rendering of male forms, 
and that in regard to the few female figures by him there 
is no mention of the cliarm of sensual beauty which cha- 
racterised the second Attic school; nor, again, do we find 
that other characteristic of theirs, the expression of pathos, 
in the male figures by him. His mimosa signet must he 
taken as expressing physical life — anima, not animus. 

Among the remaining sculptures which belong to this 
period the most remarkable are— (1.) The sculptures of 
the so-called Nereid monument discovered at Xanthus, in 
Lycia, by Sir Charles Fellows, and now in the British 
Museum. These sculptures consist of (a) a series of female 
figures in the round, about the size of life, wearing a thin 
long drapery through which the forms are entirely visible; 
(b and c) a broad and a narrow frieze, both representing 
battle scenes. While the design of the narrow frieze is 
singularly Assyrian in conception, that of the broader frieze 
and the statues in the round is purely Greek, at one time 
suggesting the style of the Parthenon sculptures, at another 
the refining and movement of the second Attic school 
(Fellows, An Account of the Ionic Trophy Monument exca- 
vated at Xanthus , London, 1848; W. W. Lloyd, The 
Nereid Monument, London, 1845). (2.) The reliefs on 

the monument of Lysicrates, a round Jbuilding in Athens, 
popularly known as the Lantern of Demosthenes. The 
victory which it was erected to commemorate was gained 
in the year 334 b.c. The subject is Bacchus and his suite 
transforming the Tyrrhenian, pirates into dolphins. The 
figures are powerful, but light of foot and tall. The 
unusually large spaces between the groups and figures is 
suggestive of the lonely distances on the sea-shore, and in 
this respect the frieze seems to encroach on the province 
of painting (Marbles of the British Museum, ix. pis. 22-26). 
(3.) A series of portrait sculptures, for which reference is 
made to Friederichs, Bausteine, i. pp. 290-308. The great 
bronze head (fig. 10) placed here may, on further con- 
sideration, require to be moved to an earlier period, though 
the many carelessnesses in details which it exhibits seem 
at present to render such a step nnadvisable. 

Besides sculptors, otherwise famous, who applied them- 
selves to toreutic art, there were others who made this 
their principal occupation. Of these we know Mys, who 
executed the designs on the shield of the bronze Pallas of 
Phidias on the Acropolis of Athens; and, more celebrated, 
Mentor, who worked chiefly on silver bowls and cups, for 
which fabulous sums were afterwards paid by Roman 
collectors. He must have lived before the time of Alexander 
the Great, since some of his works perished in the burning I 
of the temple of Diana at Ephesus. Two other cselatores : 
apparently of this period were Acragas and Bosthus. 

A branch of art allied to the cselatura is that of die-sink- 
ing and gem-engraving. Of the former the finest examples 
during this period are the silver coins of Syracuse, espe- 
cially the decadrachms with the head of Arethusa on the 
obverse and a quadriga on the reverse. The presence of 
the engraver’s name on many of these coins is testimony 
of the value attacked to their work. From this source we 
•know the engravers Cimon and Euaenetus, • Other names, 
such as Eudides, Eumenus, Eumelus, Phiygillus, and 
Sosion, also occur on smaller silver coins. With the ex- 
ception of Athens, where the archaic type was preserved. 


there is a general feeling for beauty throughout the Greek 
coinage of this period, the specimens most desoiving' of 



study being those of Arcadia, of the Opuntian Locri, of 
the Macedonian kings Philip and Alexander, of the Chalci- 
deans of Thrace, of Cydonia in Crete, where the name of 



the engraver Neuantus occurs, and of Lesbus. In gem- envying, 
engraving during this period the fame of Pyrgoteles is 
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known, but of all the existing gems which, bear his name on a Greek relief m the gallery of Florence (0 Jahn, 
it may be questioned whether one reflects adequately his Arckaol. Beitrage, p 378) Whether or not a resident 
style It may be taken as certain that some of them are at Ephesus, the centre of Asiatic painting, it is clear that 
from his hand He was the court engraver of Alexander Timanthes stood inclose relation to the school there Con- 
the Great, whose portrait he made on an emerald The temporary with the Asiatic school existed m Greece proper 
marble head here given (fig. 11) shows a distinctly realistic two schools of painting, of which the one, with its seat in 
tendency, compared with the head on the coins Pos- Sicyon, seems to have studied most drawing and a system 
sibly the portrait of Alexander which appears on the coins of form and proportions , while the other, centred at 
of his successor Lysimachus was in some way drawn from Athens, but including some Theban painters, looked rather 
the gem (Brunn, Gesah d. Gmech Kiinstler , n p 629) to the expression of pathos and the emotions of the mind. 

Among the few examples of gems that can be unhesitat- The founder of the Sicyoman school was Eupompus (401- School of 
ingly assigned to this period is the chalcedony with the 381 bc) It was, however, to his pnpil Pamplnlus that Sic; on. 
figure of a crane found in Kertch, and nowm the Heimit- it owed most of its reputation, and became a school for 
age, St Petersburg, bearing the signatuie of Dexamenus of practical instruction which attracted students from remote 
Chius, AEHAMEN03 EIIOIE XI05 ( Gompte Rendu de la quarters. From his distinction m mathematics and geo- 
Gortm. Arch pour Vann 1861, p 147, pi vi 10) metiy, and fiom the fact of his having introduced drawing 

In painting, the tiansition from the style of Polygnotus as a general element of mstiuction for youth, it is inferred 
to that of the new school was again, as has been said, a that his teaching was mainly directed to the reproduction 
tiansition fiom ethos to pathos, from character and noble of form On the other hand, it is also known that his 
bearing to beauty and effect The change, as elsewhere, researches led to an improvement in. the colours em- 
was m harmony with the spirit of the times , but of the ployed in encaustic painting, and further that this art 
steps by which it was brought about two deserve attention , was earned to its highest perfection by his pupil Pausias 
the first is the exigencies of scene-pamting, on which In a middle position between the Sicyonian and Attic 
Sophocles, and, after his example, his older contemporary schools stood Euphranor the Coiinthian, of whom as a 
AEschylus, laid great value In this direction the artist of sculptor mention has already been made. His subjects 
the day was Agatharchus of Samus, who also wrote an were of the higher grade of historical painting, being 
account of the decorations executed by him, and by this led mostly large compositions of mythological scenes or histon- 
to the investigation of the principles of perspective m paint- cal events, of which an example was to be seen on the 
mg by Democritus and Anaxagoias The second step was portico of Zeus Eleuthenus m the Agora of Athens. In 
the gradation of light and shade and of colours introduced Thebes, wheie since the recovery of fieedom from the 
by Apollodorus, who for this service is regarded as the Lacedaemonians a new impulse for art as well as politics 
founder of the new school. At the door opened by Apollo- had been felt, a school of painting was formed, apparently 
dorus entered Zeuxis, as he himself is reported to have at first under the influence of that of Sicyon At its 
said, into the sanctuary of art. Hot that Zeuxis was head was Nicomachus, a son and pupil of Anstiseus A 
directly a pupil of the older master All that is known of greater fame was achieved by Ins son Aristides, as an 
then: relations to each other consists of mutual compli- example of whose work, Pliny (A r . 77., xxxv 36, 98) 
ments That the charm of Zeuxis’s populanty was m gieat quotes a picture from the capture of a town m which a 
part due to novelty of situation and effect might be inferred mother appeared mortally wounded, and with a harrowing 
from the statement regarding his picture of a centauress expression of dread on her face lest the child clinging to 
suckling her young, the spectator of which forgot the her breast should suck blood instead of milk His activity 
painter in the subject On the other hand, the story of extended to portraiture and to genre subjects , but he 
his having constantly before his eyes five of the most worked by preference in the encaustic process, the credit 
beautiful maidens of the town of Croton while he was of inventing which has been wrongly ascribed to Mm 
painting his figure of Helena, suggests that he must have Among the other painters of note who followed the mannei 
been a close student of form and perhaps also of colour, of the second Attic school of sculpture there remains only 
His figures were of a large mould, as m the earlier school, Nicias, a son of Hicomedes of Athens, and a pupil of 
and for this reason his heads and limbs appeared a little Antidotus, fiom whom he learned the extreme care of 
coarse to Roman connoisseurs accustomed to the elegance execution originally taught by Euphranor 
of a later time. In this direction a great step in advance In the person of Apelles, the son of Pytheas, a native of Apelles, 
was made by his contemporary Parrhasius of Ephesus, who Colophon, were combined, if we may judge from his 
like Zeuxis also lived some time in Athens, enjoying the reputation, all the best qualities of the hitherto existing 
society of Socrates, and vaunting Ms personal appearance schools of painting. It should, however, be remembered 
as well as his artistic powers The dominant faculty of that what we know of him comes entirely from Roman and 
drawing in Parrhasius led him to choose his subjects from late Greek sources, and represents rather the taste of these 
male heroic figures, and led him also, it will be charitable times than a critical judgment on his works. He was a 
and not without analogy to conjecture, to produce the rm- pupil of the otherwise unknown painter Ephorus of 
moral scenes with which his name is connected. From Ephesus, wMch town, already celebrated as a‘ centre of 
excellence in drawing and colouring the next step was painting, he adopted as Ms home. But so high was then 
towards a just conception of the subject on hand, and tMs the reputation of the Eicyonian school, headed by Pam- 
step was taken by Timanthes, of the island of Cythnus philus and MelantMus, that on completing his studies at 
One of his great pictures was the tragic scene of the Ephesus he repaired to Sicyon, either to see for himself or 
sacrifice of IpMgenia, in which the expression of sorrow to profit by the fame of these masters. From Sicyon he 
was rendered with a masterly gradation, from the bystanders proceeded, perhaps through the influence of MelantMus, to 
(Caichas, Ulysses, Ajax, and Menelaus) up to Agamemnon, the court of Macedonia, where he was* employed, first by 
in whom the deep grief of a father was expressed by Ms Philip, and afterwards, under circumstances of the greatest 
covering his face and turning it away from the spectator intimacy, by Alexander, whom he accompanied "aa far as 
This subject, with various modifications, and particularly EpheSus on his expedition into Asia Of 'the figures of 
with the absence ofrihe gradation of grief among the by- deities painted by Mm the most Tenowried was that of 
standers, but stul obviously preserving the profound pathos Aphrodite Anadyomene, originally ih the temple of ZEscu- 
of a great original, occurs in Pompeian paintings, and lapius in Cos, represented rising out of the sea, and wring- 
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ing the wet out of her hair, -with swelling bosom and an 
expression of desire m her eyes A second figure of the 
goddess, also intended for Cos, remained unfinished at his 
death Of personifications and allegoi ical figures or groups, 
Euch as delighted the age in which he lived, we have 
examples— of the former m his group of Bionte, Astrape, 
and Ceraunobolia, and of the latter m his famous picture of 
Cuiumny. Partly of this chaiacter also were his two 
pmtuies of Alexander grouped with Castor, Pollux, and 
Victory, and Alexander in a triumphal car, beside a 
personification of war, in the form of a captive with hands 
bound behind back and seated on aimour. The execution 
of subjects of this nature, for which thought and reflection 
are mainly required as opposed to the poetic and spontane- 
ously creative faculty of a true artist, has been urged as 
detracting from the greatness of Apelles, and to this extent, 
no doubt, he was subject to the weakness of his times 
Like Coneggio, with whom he has been compaied, he lived 
at a time when the gieat creative spirit had passed away, 
and it remained for him, as for the Italian master, to dis- 
un er the last resources of his art for the attamment of 
poweiful effect and absolute finish simultaneously To 
refine the liaimony of lus light and tones, as well as to 
protect his paintings from dirt, he employed a peculiar 
black glaze which broke the sharp contrasts of colouis 
(Pliny, N E , xxxv. 97) required for such powerful 
effects as the appearance of Zeus hurling lightning With 
regai d to his colours little is known The statement that 
he used only four (Pliny, N. E, xxxv 50, 92) may 
or may not be correct (Cicero, Brut , 18) Of his meie 
skill we have an example in the figure of Hercules, after- 
wauls in Rome, of which it was said that the face, though 
turned away from the spectator, was suggested almost as 
vividly as if it had been actually painted (Wustmann, 
Apelles' Leben mid Wei he, 1870) In technical skill 
Apelles confessed himself equalled by his contempoiaiy 
Protogenes the Rhodian, claiming, however, as his owm 
special superiority, that he knew when to stop. The fault 
of Protogenes was over-elahoration. On one painting he 
is said to have worked seven or eleven years, finishing it 
with four separate glazes to piotect it from injury Of the 
pamteis of this period there are still to be mentioned 
Antiphilus, a native of Egypt, and a pupil of Ctesidemus , 
Theon of Samus, who was praised for Ms happy choice of 
the right moment at wMch to seize an action; and Aetiorn 
Though the works of the masters of this peiiod have 
wholly perished, there remain two sources from wMch some 
idea may be gathered of their manner, — first, a number of 
Pompeian paintings, which, though executed m a later age, 
and often intentionally varied from the ougmals, are 
still copies of the spirit and manner of the works of this 
l’amted time , and secondly, a large series of painted vases, which, 
v«>ses though the production of inferior workmen, display a 
wonderful facility of execution, a splendour of glaze, and 
an application of colours which show that the example of 
the great pamters had not been neglected. The figures 
stand out in red from the black ground of the vase ; for 
the accessories, red, yellow, violet, black, blue, green, and 
gilding are employed. It is not, howevei, alone from then 
possession of certain traits which are assumed to have 
characterised the style of painting in this period that these 
vases are assigned to it. Theie exists a small but increas- 
ing senes of painted vases which had been gamed at the 
Panathenaic games at Athens, on several of winch is in- 
scribed the name of the archon for the year in which they 
uere obtained. We have thus the exact years in which 
these vases were made, and at the same time specimens of 
the art of the time, fiom which a comparison is easily 
made with the larger series of undated vases (see Catalogue 
of the Vases of the British Museum) 
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With the close of the Periclean penod in Athens the Aiein tec- 
public desue for more temples seems to have ceased, so taie, 
that the aichiteeture of the penod now before us is to be 
tiaced rather m works of utility, whether public or pnvate. 

Of the foimei class are — (1), the stadium at Agrae for the 
atHetic competitions at the Panathenaic festival, (2), the 
gymnasium; (3), the store-house at the Pnaeus, built to 
contain the equipments of 1000 ships. Prom pnvate 
sources were (4), the temple of the Muses, said to have 
been elected by Plato, m the Academy, and (5), the 
choiagic monument of Lysicrates, which is the only 
existing example of Athenian aichiteeture of this time 
(Stuart, Antiquities of Athens, i pis 23-30) A greater 
aiclntectural activity prevailed m the Peloponnesus. At 
Tegea was elected, under the direction of Scopas, a temple 
wluch scarcely yielded m splendour to that of Zeus at 
Olympia The laying out and building of new towns 
v Inch followed upon the recovery of freedom by Thebes 
undei Epammondas, gave abundant scope for architects. 

A remai liable example of this was Megalopolis in Arcadia, 
which was built in an elliptical form, on the principle laid 
down by Hrppodamus of Miletus, and carried out m the 
Piraeus, Thunuin, and Rhodes. A more magnificent ex- 
ample of a new town erected m this penod was Alexandria, 
founded by Alexander to be the first city of the world of 
which he was master, and built in that spirit by hia 
favourite architect Dinocrates The model of Alexandria 
u as adopted by the successors of Alexander for the many 
new towns raised by them, as, for example, Antioch on the 
Orontes, the architect of which was Xenseus. The temples 
of Asia Minor erected m the time of Alexander may be* 
judged from the mms of those of Athene Polias at Prienc, 
of Aitemis at Magnesia on the Maeander, and of Artemis at 
Ephesus, of which last the site has lately been excavated, 
with the lesult of confirming the few existing statements 
regarding its dimensions and style. The Mausoleum at 
Halicarnassus, and the Nereid monument of Xanthus, are 
instances of temple architecture modified for the purposes 
of a tomb. 

Fifth Period. 

The conquests of Alexandei had opened to the Gieek 
gaze the East, gorgeous in its personal attire and equip- 
ments, and unlimited in its resources for the encourage- 
ment of personal vanity Alexander appeared in Asiatic 
costume, and what became the monarch was shortly found 
becoming to the subject. Under his successors, in what is 
called the Macedonian, or, better, the Hellenistic penod, 
the opulence and taste for luxury of the tunes led artists 
to aim at producing works conspicuous for picturesquenesa; 
not, however, that picturesqueness wMch is bom of a fine 
fancy, but that which originates m a studied effort to throw 
a gleam of romance over a plain Mstorical incident. The 
cieation of ideal types of deities ceased, and the production 
of allegorical figures, wMch had found acceptance m the 
piecedmg age, took its place These figures were simply 
studies of character, and implied a faculty of observation 
wMch the existing portraits of this period on coins and m 
marble warrant us in estimating highly. To this, no doubt, 
was added a power of generalisation which enabled the artist 
to deduce a type fiom a number of individuals, as, for 
example, m the type of Gauls introduced by the school of 
Pergamus In figures of deities or heroes the old types 
weie retained. It was in portraiture that the essential 
characteristic of the time consisted. With art in this con- 
dition Grsecia Capta enthialled her Roman captors, and the 
further development of this phase of art was transferred to 
Rome. For tins reason we shall here follow the unusual plan 
of classing the Hellenistic and Roman art under one period. 

The two principal schools of sculpture of the last period 
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are represented m this by the sons of the two gi eat masters 
of each,— the Athenian school by the sons of Praxiteles, 



Cephisodotus and Timarchus, who worked together. The 
former appears to have been the more gifted of the two, if 
wp may judge from the pains bestowed on certain statues 
of deities by him alone. Of their contemporaries little is 
known beyond that their chief occupation was m portrait 
sculpture. The traditions of the Sicyonian school weie 
left m the hands of the sons and pupils of Lysippus, of 
whom the ablest was Euthycrates, who preserved the 
severity of the older schools m opposition to the tastes of 
his times. The effect of this upon Ms pupil Tisicrates led 
to so close a reproduction of the manner of Lysippus, that 
in many cases it was difficult to distinguish his work from 
that of the old master. In the same spirit, and with 
greater success, worked EutycMdes of Sicyon, and Chares 
of Lmdus in Rhodes. From the hands of EutycMdes we 
know of a bronze statue of the river Eurotas, in which the 
mobility of water was finely suggested in the human form 
(Pliny, iV R., xxxiv 8, 78), and a highly-praised statue 
of Tyche (Pausamas, vi 2, 7) for the town of Antioch, of 
which several copies exist, including a small one in silver 
m the British Museum. Chares is known mainly as the 
author of the bronze Colossus of Helius at Rhodes, a statue 
105 feet high, which after standing a marvel to all for 
fifty-six or sixty-six years, was broken across the knees and 
thrown to the ground by an earthquake. The rising im- 
portance of Rhodes encouraged the foundation of a school 
of sculpture wMch adopted the manner of Chares, and 
aimed at effect by colossal proportions and picturesque 
situations. To this school belonged Apollonius and Tau- 
nscus, the authors of a colossal marble group wMch has 
been identified with that m the museum of Naples, known 
as the “ Famese Bull,” and representing Amphion and 
Zethus in the act of binding Diree to the horns of a bull 
in presence of their mother Antiope, and, whether copy or 
original, an admirable illustration of the Rhodian school 
The moment seized by the artists is one of profound pathos; 
but, justly deserved as the punishment of Dirce may have 


been, it is impossible to look upon it without pain. The 
same feeling, it may be imagined, was awakened m the 
spectator by the bronze group of Athamas seized with 
insanity after slaying Ms son Learchus, by Anstonidas, 
another artist of the Rhodian school. From the instances 
of subjects in which cruelty and deep emotion were com- 
bined, it has been argued that the group of Laocoon, which 
was the work of three Rhodian artists — Agesander, Atheno- 
dorus, and Polydoras — may properly be assigned to the 
Rhodian school of this period. On the other hand, it is 
argued by critics of seemingly equal competence, that the 
subject of the Laocoon is too harrowing for the Greek taste 
even then, and must have been executed under the influ- 
ence of the favourite cruelties practised m the Roman 
circus. The decision between these two opinions is left 
entirely to taste, owing to the ambiguity of the words of 
Plmy. From Rhodes we pass to Pergamus, where, under Si tool of 
the courtly influence of Attalus I. (241-197 b.c) and P»;iginms. 
Eumene3 IL (197-159 b.c.), was formed a school of sculp 
ture wMch derived a vigorous impulse as of a new life 
from the strange class of subjects it was called upon to 
undertake. It was called upon to glorify the decisive 
victory of Attalus over the Gauls (239 b.c ) by groups and 
large compositions of battle scenes, in which the first diffi- 
culty was to produce the type of these barbarians, and to 
carry it out consistently in the various attitudes and in- 
cidents of a battle , as, for example, m their dogged sub- 
mission under captivity, or their grim expression under 
pain , or, again, the abject misery of their wives when a 
battle had been lost Nor was Attalus content to adorn 
his own capital with artistic productions. To Athens he 
made a piesent of four groups representing battles between 
gods and giants, between Athenians and Amazons, between 
the Greeks and Persians at Marathon, and between his 
own army and the Gauls in Mysia, showing in each case 
the defeat of a baibarous race The height of the figures 
was 3| feet, and that there must have been a considerable 
number of them is clear from this, that the occuirence of 
Bacchus in the gioup of the Gigantomachia presupposes 
the existence of the other supenor deities. Of the entire 
series nine figures have been identified in various museums 
(Engraved, MormnenU dell ? Inst. Arch, ix. pis 19-21, 

Brunn, Annali dell ' Inst . Arch, 1870, pp 292-323, and 
Bullettino, 1871, pp 28-31, Clarac, pi 280, No 2151); 
while to the same school belong the dying Gaul m the 
Capitoline Museum, known as the "Dying Gladiator,” 
and the group of a Gaul and his wife m the "Villa Ludovisi 
(Muller, Benlmaler, i pi 48, No 218) 

After the loss of national independence little remained New Attic 
for the Greeks to do but to profit by the liberal patronage SclllJo1 
of their Roman masters, whose cupidity m matters of ait 
was by no means satisfied with carrying off as many as 
possible of the existing sculptures The increased demand 
led to a new energy, of which Athens was at first naturally 
the centre, whence the term “New Attic” is applied to 
the sculpture of tMs period As, however, this new energy 
was chiefly directed to the reproduction of the favounte 
types of the old masters, the result was not, as under other 
circumstances it might have been, the formation of a new 
school properly so called At this time the principal 
sculptors were Polycles of Athens, Ms son Timarchides, Ms 
grandson Dionysius, and another Dionysius, all of whom, 
after earning a reputation by their woik in various parts 
of Greece, appear to have followed Metellus to Rome, which 
now became the artistic centre of the world. Towards 
the end of the republic there lived in Rome a sculptor, 

Rasiteles, who, if not superior to the artists of ^ the new 
Attic'period in point of creative power, was certainly more 
gifted than they with skill and carefulness in the execution 
of his work, wMck ranged over statuaria, sculptura, and 
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csalatura, including chryselephantine figuies, fui winch a 
taste had revived As, hovev er, none of Ins works exist 
now, we can only judge of his maimer by that of his pupil 
Stephan us, from v hose hands v e have the statue of Orestes 
in the Villa Alhani (Annali dell’ Inst 18G5, pi. D, Fnede- 
nchs, Baustiine , i. p 112) It is called Orestes from its 
resemblance to the male figure in the group of Orestes and 
Electa a in Naples, with which, as an imitation of the 
archaic style, it may be compared In both, however, it 
has been observed that the aichaism is limited to the 
proportions, attitude, and geneial aspect, but that the 
details of anatomy have been worked in fiom the living 
model This, which constituted the peculianty of Stephanas, 
is assumed to have characterised the school of Pasiteles, 
first, because Stephanus, in an unusual manner, describes 
himself on the base of tbe statue as a pupil of Pasiteles , 
and secondly, because the same peculiarity to some extent 
is found m the group of Orestes and Electia m the Villa 
Ludovisi by the sculptoi Menelaus, who again describes 
himself as a pupil of Stephanus (Fnedenchs, Bausteine, 1 
P 4:2 7) Doubtless this affectation of archaism was to 
meet the taste of the time, for which also archaic works 
were collected fiom Greece, By the extreme elaboration 
Arceailaus of Ins work, Aree&ilaus, who lived in Rome in Caesar’s time, 
obtained considciable fame, but, on the other hand, limited 
greatly his productivity Of his two principal statues, 
the Veuus Genetiix and the Felicitas, the latter was never 
finished. Copies of both exist, but they are of too mean a 
kind to suggest a pioper estimate of the sculptoi’s merit 
While m ideal sculpture the artists of this tune weie con- 
tent to copy, with trifling varieties of detail, the works of 
the old masters, they appeal to have disclosed consider- 
able original talent m realistic sculpture, that is, in por- 
traiture and m the historical representations with which 
triumphal arches and other like buildings weie decorated, 
though here again they had models leady to hand m 
portraits, battle scenes, and tiiumpks of the Hellenistic 
period. A sculptor who had to celebrate a Roman victory 
over barbarians had his model in woiks of the same nlass 
by the school of Peigamus. 'When he introduced an ideal 
figuie, as that of Victory wntmg on a shield, he adopted 
an old type. In the giouping of his figuies there is this 
peculianty, that they are frequently airanged on the pim- 
ciples of painting rather than of seulptuie, and it is sup- 
posed that this onginated in the earlier Roman custom 
of celebrating victories by paintings hung up m public 
places, which paintings appear to have been based on those 
of the Alexandrian period, and, at any rate, were some- 
times executed by Greek artists. (For a thorough investiga- 
tion of this subject see Helbig, Campanische Wandmaletd, 
Leipzig, 1873.) 

Silver- When public encouragement of ait takes the form of a 

smiths. desire for reproduction from ancient masterpieces, it is 
natural that such minor arts as those of coalatuia and gem- 
engraving should flourish, The production of silver vases 
adorned with subjects in relief had become a profitable 
occupation in the wealthy times of Hellenism. It was 
not, however, till the latter half of this period that truly 
fabulous sums came to be paid for work of this land, in 
which Pasiteles and Arcesilaus, already mentioned as sculp- 
tors, achieved great success. Besides them we hear of 
Posidonius of Ephesus, Zopyrus, Pytheas, and Teucrus 
Among the many existing examples of silver woik of this 
period, one— a vase found in 1761 at the Poito d’Anzo, 
and belonging to the Corsini family— has been identified 
as a copy of the silver vase by Zopyrus representing 
the acquittal of Orestes before the Areopagus, The im- 
mense number of existing statuettes, vases, utensils of 
various lands Jin bronze and silver, dating from this 
period, are evidence of its artistic activity, and at the 


same tune of the closeness with which Gieek models were 
adhered to. 

Under the influence of the luxurious tastes m the times Gem «>v 
of the Ptolemies, gem-engravers aimed mostly at effect, graving 
and to this end sought out specimens of onyx and saidonyx 
which from their own splendour would lend a charm to the 
work. A gem was now a thing to be worn flauntmgly 
Hence the chief examples of the art are the cameos, of 
which from the latter half of this period we have still some 
magnificent examples Of these, the most important, 
artistically, is the large cameo, now m Vienna, represent- 
ing, in a partly allegorical and partly literal fashion, the 
suppression of the Pannonian revolt by Tibenus and Ger- 
manicus (Mullei, Denhaalcr , i pi 69, No 377) Larger 
and richer m figuies, but much mferioi m woik, is the 
cameo m the cabinet of medals in Pans (Muller, ibid. 

No. 378) Besides pioducmg cameos for personal orna- 
ment, the gem-engravers of this period were also em- 
ployed on the production of dnnking-cups of onyx and 
other precious stones, of which the tazza Farnese in Naples 
is the best existing example (Mus Both, xn pi 47). 

When stones weie too costly, glass was used, as in the 
famous Portland vase in the British Museum, and m 
numerous cameos. Compaied with the cameo-engravers, 
who, as if conscious of the mfeuonty of their work, with- 
held then* names from it, the engravers of intaglios very 
frequently assented their merit by adding their names. 

Among the names thus handed down aie those of Dioscu- 
ndes, his son Eutyches, Athenion, Protarchus, Solon, 

Euodus, and otheis of lesser note 

In the Instoiy of painting during this period few names Painting, 
of importance occur In the earhei part of it the tiadi- 
tions of the school of Sicyon weie maintained by Nealces, 
from whose hands we know of a picture of Venus, and of 
a naval engagement between Peisians and Egyptians on a 
liver which was localised as the Nile, by the presence of a 
crocodile and an ass drinking at the edge , and Timanthus, 
who painted a battle between the troops of Aiatus and 
the iEtohans. In the Athenian school, Athenion, though 
dying young, produced some works which weie favourably 
compared with those of the oldei mastei , Nicus About this 
tune the production of painted vases, driven out of fashion 
by vases in silver and othei metals, so far ceased to attract 
skilled workmen, that it can haidly be fair to regard the 
laige number of so-called Apulian vases belonging to this 
period as evidence of the contemporary style of painting. 

The ornament and the colours are always flond, the figures 
are drawn mechanically as from a set design, and the 
dimensions are very frequently large. According to the 
theory advanced by Brunn (Pioblem in der Gesch der 
Vasenmlerd), almost the whole of the vases found in 
Italy with black figures on red ground, which previously 
were considered archaic, weie produced about this time, 
and are but feeble imitations of the early style made to 
please the Roman taste for archaic work. As to the general 
feebleness that pievails among them there can be little 
question. It remains to be seen, however, whether Brunn 
has not placed them at too late a period. 

With tbe scanty records of painters, and the depreciatory paictLng 
remarks in regard to the art of their time made by Pliny m Italy, 
and Petromus, we have to compare the immense series of 
paintings from this period still existing in Italy, and 
particularly those of Pompeii and Herculaneum, an exami- 
nation of which will show that the painters then, like 
the contemporary sculptors, drew their inspiration, and ap- 
parently to a tolerably close extent their models, from more 
ancient works Had they been gifted with original genius, 
they could not have excluded, when painting landscapes, 
the views of the immediate neighbourhood) and yet on all 
the walls of Pompeii or Herculaneum there is perhaps not 
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more than one subject which can be positively identified as 
local Nor would they have avoided so systematically as 
they have done subjects from the national Roman legends, 
which were then in high favorn, and attracted poets like 
Yngil and Ovid. But while a complete deaith of imagina- 
tive power may be denied them, these painters were pos- 
sessed of a fine eye for pictorial effect, and of a lefuied 
taste m the management of then colours (Helbig, Wandger 
malde Campamens, to which is prefixed an elaborate in 
qurry into the technical processes employed , and Helbig, 
Campanwche Wandmalerei , 1873, where the sources from 
which these pamters diew are fully pointed out) 

Closely allied to painting is the art of mosaic-working, 
which, though occasionally employed foi the pavements of 
the earlier temples, as m the pronaos of the temple at 
Olympia ( Expedition de la Moiee , i pi 63), did not till 
after the time of Alexander assume an importance which 
entitled it to be ranked as an independent art The fiisfc 
mosaic artist of consequence whom we hear of is Sosus of 
Pergamus, celebrated as having introduced the practice of 
decorating floors of houses with imitations of chaiactenstic 
objects, such, for example, as the accompaniments of a 
feast in a dining-room Fiom Pergamus, Ephesus, Alex 
andna, and the chief towns of the Macedonian penod, the 
art was afterwaids transferred to Rome, •where the nume- 
rous villas and palaces furnished it with abundant occu- 
pation. As an example of the work of this later time we 
have the large mosaic found on the Aventme m 1833, and 
now in the Lateran, which bears the name of Heraclitus 
as its author, and which, with its representations of ah 
manner of remains from a feast, is an illustration of the 
class of subjects introduced by Sosus. We still possess a 
splendid example of their rendeimg of historical subjects 
m the mosaic found in 1831 in the Casa del Fauno at 
Pompeii, representing a battle between Alexander and the 
Persians (Muller, Denbnakr , i. pi 55, No 273) 

What was said of the progress of aichitectuie at the 
close of last period should be heie borne m mmd, as it 
continues to apply to the first half of the period now 
before us While the building of Alexandria supplied a 
model and an impulse, which the successors of Alexandei 
availed themselves of, in the construction of new towns, 
the example of boundless luxury, in the decoiation of even 
temporary monuments, which was set by Alexander m the 
erection of a funeral pyre for Hephsestion in Babylon, was 
also eagerly followed by his successors. From the work of 
Calhxenus on Alexandria we have (Athen&eus, v. p. 196) 
a description of the tent erected by Ptolemy Phila- 
delphus for a Dionysiac festival, and of the splendid 
colossal barge of Ptolemy Plnlopator on the Nile (ibid p 
204, d). Still more magnificent and stupendous m its dimen- 
sions was the ship of Hiero of Syracuse, with its granaries, 
dwelling-houses, towers, gymnasium, and park, for the 
construction of which Archimedes and the Corinthian 
Archias were employed. Greece proper, however, shared 
little in this prodigality. Thebes was, indeed, restored 
after its destruction by Alexander ; and Athens, still the 
eye of Greece, obtained many marks of favour from the 
princes of the time, who sought to identify their names 
with her glory by erecting public monuments of various 
kinds. 

The presence of countless specimens of Greek art in 
Rome, carried off by plunderers like L. Mnmmius, pro- 
duced a general craving for Greek architecture also. The 
first step in this direction was taken by Q Csedhus 
Metellus, who brought a Greek architect, Hermodorus of 
S alarms, to Rome to build a temple to Jupiter Stator in 
the pure Greek style The public favour with which this 
was viewed may be gathered fiom the fact, that shortly 
after we find D. Junius Bratus employing Hermodorus to 


build a temple to Mais Of the Roman architects who 
during the republic adopted the Greek style, the most 
distinguished were Cossutius and C. Mutiua. The Greek 
had either supplemented or become blended with the 
native Roman aichitecture when the extraordinary activity 
in building, of which Pompey and Caesar were the leadeis, 
set in, not only in Rome, but throughout the provinces of 
the empire The building of temples and monuments, 
which under Augustus had been the chief occupation of 
architects, gave way under his immediate successors to 
constructions of a more useful and sometimes of a colossal 
type, such as bridges, canals, aqueducts, and harbours. 
The enlargement of the impeiial palaces on the Palatme, 
particularly the construction of the golden house of Nero, 
gave scope to the boldness of design and extravagance of 
execution possessed by the aichitects Celer and Severus. 
In the following times those of Yespasian, Titus, and 
Domitian weie characterised by a series of buildings which 
had not then equal in the architectural history of Rome, 
as, for example, the Colisseum, a building erected to con- 
tain 87,000 spectators, and still m its rums the most 
striking monument of impeiial Rome. While the chief 
mteiest of Trajan was in the construction of roads, 
budges, and harbours, his successor, Hadrian, was not 
only himself ambitious as an architect, but gave a new 
impetus to the erection of splendid buildings throughout 
the empire. From this time onward Roman architecture 
began to sink rapidly, its original tendency to florid 
decoration obtaining more and more free rein, till finally 
discrimination was abandoned The ruins of Palmyra 
and Baalbec (R Wood, London, 1827), the arch of 
Severus, the baths of Caracalla and Diocletian, and the 
arch of Constantine, are evidence of this. 

For Etruscan Archaeology, see Etruria. (a s. m ) 

BlBIilO&KAHlY 

The General Subject —Lubbock's Pielnstone Tunes, Lend , 1865 ; 
Tylor’s Researches into the EailyHistory of Mankind, Lond , 1870 ; 
Steven’s Flint Chips, a Guide to Prehistoric Archeology, Ac , 
Lond , 1870 , Feigusson’s Rude Stone Monuments in all Countries, 
their Ages and Uses, Lond , 1872 , Lyell’s Antiquity of Man (2d 
ed ), Loud , 1878 , Southall’s Recent Origin of Man, Philadelphia, 
1875 , Wilson’s Prehistoric Man (3d ed ), Lond , 1876 

England —Douglas’s Nema Butannica, Lond , 1793 , Akerman’s 
Aiclueological Index, Lond , 1847, and Remains of Pagan Saxondom, 
Lond , 1855 , Bateman’s Vestiges of the Antiquities of Derbyshire, 
Lond , 1848, and Ten Yeais’ Diggings, Lond , 1861, Roach Smith’s 
Inventonum Sepulchrale, Lond,, 1856 , Wnght’s The Celt, the 
Roman, and the Saxon (2d ed ), Lond , 1861 ; Womack Account 
of the Danes and Mora egiansm England, Scotland, Ireland, Lond , 
1862 ; Davis and Thurnam’s Ciama Bntanmca, Lond , 1865 , 
Biuce’s Roman Wall (3d ed ), Lond., 1867, Jewitt’s Grave Mounds 
and their Contents, Lond , 1870 , Evans’s Stone Implements of 
Great Bntam, Lond , 1874 , Dawkins’s Cave Hunting, Lond , 
1874 , The Transactions and Proceedings of the Society of Anti- 
quaries, and kindled Societies, and the International Congress of 
Prehistoric Archaeology held at Norwich in 1868 

Scotland — Stuait's Caledonia Romana, Edni 1852; Wilson’s 
Prehistoric A n n als of Scotland (2d ed ), Lond , 1863 , Forbes Leslie’s 
Early Races of Scotland, Edm , 1866, Stuart’s Sculptmed Stones of 
Scotland (Spalding Club), 1856-67 ; Simpson’s (Sir J. Y.) Archeo- 
logical Essays, Edm , 1872; Maclagan’s Hul Forts, Stone Glides, &c., 
Ancient Scotland, Edin., 1875 , Trans and Proceed of the Society 
of Antiquaries of Scotland, 1781-1876 , Catalogue of the National 
Museum, of the Antiquaries of Scotland, 1876. 

Ireland.— Wakemn’s Handbook of Insli Antiquities, Dublin, 
1848 ; Wilde’s Descriptive Catalogue of the Antiquities in the 
Museum of the Royal lush Academy, Dublin, 1857 ; '‘O’ Curry’s 
Maimers and Customs of the Ancient Irish, Dublin, 1875 ; Notes 
on Ancient Irish Architecture, by Lord Dunraven, edited by Miss 
Stokes, Du blin, 1875; The Ulster Journal of Archaeology, 1853-61; 
Proceed, and Trans of the Royal lush Academy, and of the Royal 
Hist, and Arch Association of Ireland. 

Denmark —Thomsen’s Ledetraad til Nordisk Oldkyndighed, 
Copen 1836 ; Worsaae’s AlterthumskunAe des^Nordens, Leipsic, 
1847 and Nordiske Oldsager (2d ed.), Copen , 1859 ; Ellesmere’s 
Guide to Northern Aiehseology, Lond , 1848 , Worsaae’s Primeval 
Antiquities of Denmark, translated by Thoms, Lond,, 1849 ; Engel* 
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hirdt’s Denmark m the Early lion Age, Loud , 18C6 Stephen’s 
Old Northern Runic Monuments of Scandinavia and England, 
Copen and Lond , 1866-63 , International Congress of Drelnstonc 
VrSasology at Coj^nhagen, 1868, Madsen s Afbildmnger afDanske 
OltK.imr Canon , 1SG9-76 , Memoires de la Societie d«i Anti- 
e tun res du Nord, 1838-76 , Aaiboger for Nordisk Oldkyndighed, 
1865-76 , Atlas de l’Archaiologie du Nord, 1857 
Sweden — Sjoborg’s Samlingar for Norden’s Fornalskara, Stock- 
holm 1822-24 N ill son’s Stone Age m Scandinavia (3d ed ), 
(translated by Lubbock), Lond ,1868, Holmberg’s Nordbon under 
Hednatiden, Stockholm, 1852 , Montelius’s Remains from the Iron 
A"e of Scandinavia, Stockholm, 1869, Antiquites Suedoises, 
Stockholm, 3 873 , La Suede Pichistonque, Pans, 1875. 

Norway — Urda, et Norsk Antiquansk Tidsknft, Bergen, 1837-47, 
Nicclaysen’s Norske Poinleinmger, Christiania, 1866 > 
til Norske Mmdesmaerker’s Bevanng, Chnstiania, 1852-75, bam- 
li risen af Norske Oldsager 1 Bergen’s Museum, Bergen, 187o 

Germany —Von Estorf, Heidmsche Alterthumer, Hanover, 1S46 , 
Kemble’s Horae Ferales, edited by Franks, Loud , 1863 , Lmden- 
schmidt, Altei thumer unserer Heidnisclien Vorzcit, Mainz, 1858 75 
Belgium, —Dupont, L’Homme pendant les Ages de la Pierre (2d 
ed), Brussels, 1872, International Congress of Prehistoric Archaeo- 
logy at Brussels, 1872 , . , , 

France — Boucher de Perthes, Antiquites Celtiques et Antedilii- 
s lennes, Pans, 1847, Cochet, La Noimandie Souterrame (2d ed ) 
and Sepultures Gauloises, Pans, 1855 , Mortillet and Cartailliac, 
Vratenauv pour l’Histoire Pnmitive et Naturelle de 1 Homme, 
Paris, 1865-76 , Lartet and Chnsty, Reliquiae Aquitanicse, edited 
IvRupeit Jones, Loud , 1857-76. , „ , 

' Spain — Antiguedades Prclnstoncas de Andalusia, by Don Manuel 
de Gongora y Martinez 


Switzerland — Kellei’s lake Dwellings of Switzerland, tianslated 
by Lee, Lond, 1S66 , Troy on’s Habitations Lacustres, Lausanne, 
1860, Bonstetten’s Recueil d’Autiquites Suisses, Berne, 1855, and 
Supplement, Lausanne, 1860 , Desor and Favre, La Belle Age du 
Bron 7 e Lacustre cn Suisse, Neuchatel, 1874 , MittheiTungen tier 
Antiquanschen Gesellschaft in Zuiicb, 1841—76 

Austria —Von Sacken, Das Grabfeld von Hallstatt und dassen 
A] tin thinner, Vienna, 1868 

Italy — Gastaldi, Lake Habitations of Northern and Central Italy, 

tianslated by Chambers, Lend , 1856 

Russia — Kruse, Necrolivomea, oder Geschichte und Alterthumer 
Ln , Esth , und Curlands, Leipsic, 1859, Hacpherson, Antiquities of 
Kerteh, Loud , 1857 

Greece , Asia Minor , Palestine, Egypt— See the articles under 
the 3 e heads m recent volumes of the Matenaux pour l’Histoire 
Pnmitive et Natuielle de l’Homme 

India — Fergusson’s Tree and Serpent Worship, Lond, 1868 , 
Anderson’s Report on the Expedition to Western Yunan, Calcutta, 
1871 , Archaeological Suivcy of Western India, Buigess’s Report, 
Lond , 1874 

America —Stephen’s Central America and Yucatan, Lond , 1842 , 
Mayer’s Mexico as it Was and Is, New Yoik and Lond , 1844 , Squier 
and Davis’s Ancient Monuments of the Mississippi Valley, New 
York, 1848 , Squier’s Aboriginal Monuments of the State of New 
York, 1851 , Squiei’s Central America and Nicaragua, New Yoik, 
1853, Schoolcraft’s Indian Tribes of the United States, Philadelphia, 
1851-53, Bancroft’s Native Races of the Pacific States of N 
America (vols iv and v containing their ancient History and 
Antiquities), Loud , 1875 

The authorities on Classical’ Archeology are cited m the 
text 


ARCHANGEL, a government of Euiopean Russia, lying I 
between lat 61° and 71° N , and long 29° and 68° E It J 
is bounded on the N. by the White Sea and Arctic Ocean, 
on the W. by Finland and Olonetz, on the S by Vologda, 
and on the E by the Ural Mountains It comprehends 
the islands of Nova-Zembla, Waigatz, and some others Its 
area is estimated at 286,739 square miles, and its population 
in 1867 was 275,779. The climate is for the greater pait 
of the year intensely cold That part of Aichangel which 
lies within the arctic circle has a very desolate and stenle 
aspect, presenting little to the eye but extensive plains of 
sand and moss. The winter is long and severe, and even 
m summer the soil is frozen at a little depth below the 
suitace The rivers are closed m September, and scarcely 
thawed before July. South of the arctic circle the greatei 
part of the country is covered with immense forests, with 
extensive lakes and morasses, while other parts affoid excel- 
lent pasturage The spring is moist, with cold, frosty nights , 
the summer, a succession of long foggy days ; the autumn 
moist; and the nvers are closed from October to April 
The northern districts are incapable of being cultivated, and 
f-Iie inhabitants support themselves by fishing and the chase. 
In the southern districts consideiable quantities of hemp 
and flax are raised, but grain crops are little attended to, 
and the bark of trees is ground with corn to eke out the 
scanty products of the haivest. Potatoes are grown as far 
north as 65°. The principal wealth of the government con- 
sists m its immense forests, furnishing materials for ship- 
building, which is earned on to a considerable extent. The 
horses and cattle are diminutive, except in the district of 
Kholmogory, where excellent cattle are reared. The calves 
are sent to the St Petersburg market, where the veal is 
especially prized. Gold is found in the circle of Cola, 
naphtha and salt in those of Kem and Pmega, and coal, or 
rather lignite, in several places in Mezen. The preparation 
of pitch and tar is an active branch of industry, and in the 
districts around Archangel coarse linens are manufactured 
to a considerable extent, as well as cordage, mats, leather, 
tallow, turpentine, and potash. This government is divided 
into eight circles, viz — Archangel, Shenkuxsk, Mezen, Cola, 
Onega, Knega, Kholmogory, and Kem Its chief nvers 
■axe the Onega, Pmega, Dwma, Mezen, Petshora, and Ousa 


Sulphurous springs are found m the circles of Kholmogory 
and Shenkursk. The population was ongmally Finnish, 
hut it is now chiefly Russian, with some Samoides and 
Laplanders 

Archangel, the chief town of the Russian government 
of the same name, is situated at the head of the delta of 
the Dwma, on the nght bank of the river, m lat 64° 32' 8* 
N , and long 40° 33' E As early as the 10th century the 
Norsemen had commercial settlements m the district; 
but the modern town may be said to date from the visit 
paid by the English voyager, Chancelor, to the monastery 
of St Nicholas, whither he was driven by stress of weather 
m 1553 An English factory was soon after erected there 
by consent of Ivan II , and in 1584 a fort was built, and 
a town giadually gathered round it, which received the 
name of Arkhangelskoi-Gorod, from a monastery dedicated 
to the archangel Michael The town long remained the 
only seaport of Russia, and enjoyed remarkable prosperity. 
Czar Boris Godunoff (1598-1605) made the trade through 
Archangel to Moscow open to ah nations, and Holland and 
Germany took advantage of the permission In 1655 the 
exports amounted to 600,000 roubles. In 1668 the great 
bazaar, or “ Gostinnoi-Go?od,’ a strong building of stone, 
was commenced at the command of Alexei Michaelovich, and 
employed the labour of thousands of Tatar prisoners for 
16 years In 1693-94 Peter the Great visited the town, 
which was then at the height of its prosperity ; the average 
annual value of the exports from 1691-1700 to England 
alone amounting to £112,210 When, m the beginning 
of the 18th century the czar was establishing St Peteis- 
burg, he did all he could to divert the population and 
prosperity of Archangel to the new metropolis, causing 
many of the wealthier inhabitants to remove, and impos- 
ing heavy taxes on the commerce. As a natural conse- 
quence, the northern city declined. In 1762 it received 
the same immunities as St Petersburg, and since that 
time has gradually recovered its former prosperity. It is 
the seat of an archbishop and of a civil and a military 
governor, and has one Protestant and ten Greek churches, 
an ecclesiastical seminary, a gymnasium, academies for navi- 
gation and engineering, a naval hospital, and a Government 
bank. The manufactures are linen, leather, canvas, cordage, 
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mats, sugar, and beer The exports are flax, flax-tow and 
codilla, oats, linseed, wheat, deals, tar, pitch, rosin, mats, 
beef and pork, calf and seal skins, tram-oil, cordage, 
feathers, and linseed cakes Flax, m large quantity, is 
used m the spinning factories m the interior The imports 
are coal, oil, wine, coffee, sugar, tea, logwood, furs, lead, salt, 
and fish The total value of the exports m 1874 amounted 
to £1, 234, 390 in 472 ships, of which 62 were steameis 
and 220 coasting vessels, a large proportion being carried 
to Great Britain The coasting trade between Archangel 
and Norwegian Finmark is extensive The domestic 
trade consists chiefly m meat, fish, tram-oil, game, and 
furs By river and canal Archangel is m connection 
with a large part of European Russia, and a telegraph 
line unites it with St Petersburg The harbour is at 
the island of Solombaly, about a mile below the town, 
and is open only from June to October. A bar at the 
month of the Dwma, with only 13 or 14 feet of water, 
obliges vessels of greater draught to load and unload out- 
side by means of lighters. About 12 miles below the 
town there is a Government dockyard, with slips for build- 
ing vessels, and also some warehouses belonging to 
merchants in the CLty The best season of the year m 
Archangel is from the middle of June to the middle of 
August After that period the nights become cold, and 
m September it is often stormy. The shortest day has 
only 3 hours 12 minutes, the longest 21 hours 48 minutes 
Population in 1867, 19,936 

ARCHBISHOP, the title of a church dignitary of 
the first class Archbishops were not known m the church 
before the 4th century after Christ, when the term 
“ Archbishop ” was introduced in the East as a title of 
dignity, which did not necessarily imply any supenonty 
of jurisdiction over a bishop Athanasius, bishop of 
Alexandria, appears to have been the first who made use 
of the term m applying it as a mark of personal honour 
to Alexander, his predecessor m the see of Alexandria, 
and Gregory Nazianzen applied the term m like manner 
to Athanasius In the following century the title of arch- 
bishop seems to have been apphed to the bishops of the 
more important sees, as the names of several aichbishops 
are recorded m the list of church dignitaries, who were 
assembled in the Council of Chalcedon in 451 A.D. In the 
Latin Church the title was hardly known before the 7th 
century after Christ Isidore of Seville (Hispalensis) is 
the fiist writer who speaks of archbishops, distinguishing 
them as a class from patriarchs, metropolitans, and bishops 
Archbishops m the present day are for the most part either 
patriarchs or metropolitans ) but an archbishop is not 
necessarily a patriarch or a metropolitan, and there are 
metropolitans who have only the title of bishops The 
ecclesiastical government of the Church of England is 
divided between two archbishops, — the archbishop of 
Canterbury, who is primate of all England and metro- 
politan of the province of Canterbury, and the archbishop 
of York, who is primate of England, and metropolitan of 
the province of York. The jurisdiction of the archbishop 
of Canterbury as primate of all England extends m cer- 
tain matters into the province of York He exercised the 
jurisdiction of legatus natus of the Pope throughout all 
England before the Reformation, and since that event he 
has been empowered, by 25 H. YIIL c. 21, to exercise cer- 
tain powers of dispensation in cases formerly sued for m the 
court of Rome Under this statute the archbishop continues 
to grant special licences to marry, which are valid in both 
provinces; he appoints notaries public, who may practise in 
both provinces , and he grants dispensations to clerks to 
hold more than one benefice, subject to certain restrictions 
which have been imposed by recent statutes. The arch- 
bishop also continues to grant degrees in the faculties of 


— A R C 3G9 

theology and law, which are known as Lambeth Degrees. 
His powei to grant degrees in medicine, qualifying the reci- 
pients to practise, has been practically restiamed by 21 
and 22 Yict c 90 The province of Canterbury consists 
of twenty-one dioceses — St Asaph, Bangor, Bath and 
Wells, Canterbury, Chichester, St David’s, Ely, Exeter, 
Gloucester and Bristol, Hereford, Lichfield, Lincoln, 
Llandaff, London, Norwich, Oxford, Peterborough, 
Rochester, Salisbury, Winchester, and Worcester The 
bishops of the above-mentioned dioceses constitute the Upper 
House of Convocation of the prelates and clergy of the 
province of Canterbury. The archbishop is president ex 
officio of this Convocation, which is summoned by him 
pursuant to a royal writ whenever the Parhament is called 
together (see Convocation), and it is prorogued and dis- 
solved whenever the Parhament is prorogued or dissolved 

The archbishop of Canterbury exercises the twofold 
jurisdiction of a metropolitan and of a diocesan bishop 
As metropolitan he is the guardian of the spiritualities of 
every vacant see withm the province, and he presents to all 
benefices which fall vacant during the vacancy of the see, 
and through his special commissaiy exeicises the ordinary 
jurisdiction of a bishop within the vacant diocese. He 
exeicises also an appellate jurisdiction over each bishop, 
which in cases of licensed curates he exercises personally 
under 1 and 2 Yict c 106, but his ordinary appellate juris- 
diction is exercised by the judge of the provincial couit 
of appeal, which fiom the circumstance of its having been 
held in former days in the church of St Mary of the Arches 
(Bow Church), which was a peculiar of the archbishop, has 
come to be called the Arches Court of Canterbury The 
judge of this court, who is appointed by the archbishop, is 
properly styled the Official Principal of the Arches Court, 
but he is commonly called the Dean of the Arches, from 
a peculiar jurisdiction, now abolished, which he formerly 
exeieised m the name of the archbishop over fifteen churches 
in the diocese of London The aichbishop had formerly 
exclusive jurisdiction m all causes of wills and intestacies, 
where parties died having personal property m more than 
one diocese of the province of Canterbury, and he had 
concurrent jurisdiction in other cases This jurisdiction, 
which he exercised through the judge of the Prerogative 
Court, has been transferred to the Crown by 20 and 21 
Viet, c 77. The Arches Court was also the court of appeal 
from the consistory courts of the bishops of the province 
m all testamentary and matrimonial causes The matri- 
monial jurisdiction has been transfeired to the Crown by 
20 and 21 Yict. c 78. The Court of Audience, in which 
the archbishop presided personally, attended by his vicar- 
general, and sometimes by episcopal assessors, has fallen 
into desuetude The vicar-general, however, exeicises 
jurisdiction m matters of ordinary marriage licences and 
of institutions to benefices. The Master of the Faculties 
reg ula tes the appointment of notaries public, and all dis- 
pensations which fall under 25 H. YIII. c 21. 

The first archbishop of Canterbury was Augustine the 
monk, whose preaching converted King Ethelbert Augus- 
tine was consecrated a bishop for England m 597 a,d. ; and 
received the pallium, which is the distinguishing mark of 
the metropolitan's office, from Gregory the Gieat m the 
following year. He was subsequently constituted legatus 
natus of the apostolic see, and his successors enjoyed 
various jura regalia by grant from the Crown. They had 
also precedence over all subjects of the Crown not of royal 
blood, and the archbishop still retains such precedence over 
every Peer of Parliament. It is also his privilege to crown 
the kings and queens of England He is entitled to con- 
secrate all the bishops within his province, and was formerly 
entitled, upon consecrating a bishop, to select a benefice 
within his diocese as his option for one of his chaplains, 
II. — 47 
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but tins practice lias been indirectly abolished by 3 and 
4 Yict c 111, § 42 He is entitled to nominate eight 
chaplains, who had formerly certain statutoiy privileges, 
which are now abolished He is ex officio an ecclesiastical 
commissioner for England, and has by statute the light 
of nominating one of the salaried ecclesiastical commis- 
sioners. 

The archbishop exercises the ordinary junsdiction of a 
bishop over lus diocese through his Consistory Court at 
Canterbury, the judge of which court is styled the Com 
missary-General of the city and diocese of Canterbury 
The archbishop holds a visitation of his diocese personally 
eveiy tlnee years, and he is the only diocesan who has 
kept up the triennial visitation of the dean and chapter 
of his cathedral 1 

The province of York consists of six dioceses in England, 
Carlisle, Chester, Durham, Manchester, Ripon, and York, 
to which may be added the diocese of Man, which was 
annexed under that title by 33 Henry VIII c. 31, to the 
province of York The latter diocese has been entitled in 
recent Acts of Parliament the diocese of Sodor and Man, 
and it is now generally so designated The bishops of the 
above seven dioceses constitute the Upper House of Con- 
vocation of the prelates andcleigyof the province of York, 
of which the archbishop is ex officio president, and which 
is convened, prorogued, and dissolved under the same con- 
ditions as the Convocation of the province of Canterbury 

The archbishop of York has immediate spiritual juus- 
diction as metropolitan in the case of all vacant sees within 
the province of York, analogous to that which is exercised 
by the archbishop of Canterbury within the province of 
Canterbury He has also an appellate jurisdiction of an 
analogous charactei, which he exeicises through his pro- 
vincial court, whilst his diocesan jurisdiction is exercised 
through Ins consistoi lal court, the judges of both courts 
being nominated by the archbishop His giace’s ancient 
testamentary and matrimonial jurisdiction has been tians- 
ferred to the Ciown by the same statutes which have divested 
the see of Canteibuiy of its jurisdiction in similar matters. 

The fust archbishop of York was Paulmus, to whom 
Pope Hononus I sent the pallium m 634 ad m fulfil- 
ment of the intention of Pope Gregory the Great The suc- 
cessors of Paulmus exercised metropolitan jurisdiction over 
the bishops of Scotland until the latter pait of the 15th 
century, when Pope Sixtus IY raised the bishopric of 
St Andrews into an archbishopric, and constituted the 
archbishop of St Andrews primate of all Scotland, and 
legatus nodus of the apostolic see m Scotland. The arch- 
bishop of York takes precedence over all subjects of the 
Crown not of royal blood, next to the lord high chancellor 
of England, who is preceded by the aichbishop of Canter- 
bury He is ex officio an ecclesiastical commissioner for 
England 

The first archbishop of St Andrews was Patrick Graham, 
who successfully disputed the superiority of the see of York, 
and was constituted metropolitan over all the diocesan 
bishops of Scotland in 1 47 4 a d His successors continued to 
exercise metropolitan jurisdiction throughout Scotland until 
1491 a d , when Pope Innocent VIII. sent the pallium to the 
bishop of Glasgow, and constituted him metropolitan over 
the dioceses of Argyle, Dunblane, Dunkeld, Galloway, and 
Glasgow, whilst the archbishop of St Andrews continued 
to exercise metropolitan jurisdiction over the dioceses of 
Aberdeen, Brechin, Caithness, Edinburgh, Moray, Orkney, 
Boss, and St Andrews, until the Episcopal form of chuieh 
government ceased to have any legal authority in Scotland 

1 The Court of Peculiars is no longer held, inasmuch as the pecu- 
Uara have been placed by Acts of Parliament under the ordinary juris- 
diction of the bishops of the respective dioceses m which thev are 
situated. 
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The Church of Ireland was united, by the fifth article 
of the Act for the Union of Ireland with Great Britain, 
into one Protestant Episcopal church with the Church of 
England, and it had at that time four archbishops, who 
took their titles from Aimagh, Dublin, Cashel, and Tuarn 
The archbishop of Armagh was primate of all Ireland and 
metropolitan of the province of Armagh, and the other 
aich bishops were primates of Ireland and metropolitans of 
their respective provinces By 3 and 4 Will IY c 37, and 
4 and 5 Will IY c 90, the metropolitans of Cashel and 
of Tuam were reduced to the status of diocesan bishops, and, 
with the then existing eighteen bishops, were reduced in 
number to ten bishops by the consolidation of their dioceses, 
so that each of the two aichbishops had five diocesans sub- 
ject to his metropolitan jurisdiction By 32 and 33 Yict. 
c 42, the union between the Chuiches of England and of 
Ireland was dissolved, and the Church of Ii eland has ceased 
to he established by law. (t t ) 

ARCHDEACON The office of archdeacon is of ancient 
institution m the Christian church, as archdeacons are 
mentioned m the 4th century after Christ The title was 
originally given to the chief deacon in each diocese, who 
had the charge of the temporal affairs of the church, and 
the supervision of all matters which appertained to the order 
and decency of divine service In the course of time the 
archdeacons encroached upon the episcopal jurisdiction, but 
their encroachments were restrained m England by the 
Council of London, 1237 ad, and m other countries by 
ecclesiastical councils held m the 13th and 14th centuries 
There was originally one archdeacon in every English 
diocese, but there are at present by statute 6 and 7 Will 
IY c 97, at least two archdeaconries m each diocese, and 
m some dioceses there aie four archdeacons The arch- 
deacons are appointed by their respective bishops, and they 
are by 3 and 4 Yict c 27, § 27, required to have been six 
full years m pnest’s orders The functions of the arch- 
deacon are m the present day ancillary m a general way 
to those of the bishop of the diocese The archdeacon is 
sometimes styled “ Oculus Episcopi," and it is his especial 
duty to inspect the churches within his archdeaconry, and 
to hold annual visitations of the clergy and churchwardens 
of each parish, for the purpose of ascei taming that the 
cleigyaie in residence, of admitting the newly-elected church- 
wardens into office, and of receiving the presentments of 
the outgoing churchwardens It is his privilege to present 
all candidates for oidmation to the bishop of the diocese 
It is his duty also to induct the clergy of his archdeaconry 
into the temporalities of their benefices after they have been 
instituted into the spiritualities by the bishop or his vicar- 
general. Every archdeacon is entitled to appoint an official 
to preside over his archidiaconal court, from which there 
is an appeal to the Consistory Court of the bishop The 
archdeacons are ex officio members of the Convocations of 
their respective provinces See Convocation' 

It is the privilege of the archdeacon of Canterbury to 
induct the archbishop and all the bishops of the province 
of Canterbury into their respective bishoprics, and this he 
does in the case of a bishop under a mandate fiom the 
archbishop of Canterbury, directing him to induct the 
bishop into the real, actual, and corporal possession of the 
bishopric, and to install and to enthrone him; and in the 
case of the aichbishop, under an analogous mandate from 
the dean and chapter of Canterbury, as being guardians of 
the spiritualities during the vacancy of the archi-episeopal 
see. (t, t ) 

ARCHDUKE, a title borne during the Middle Ages by 
the dukes of Austria, Lorraine, and Brabant. All three 
archduchies having devolved to the imperial family of 
Austria, the sons of that house are styled archdukes, and 
the daughters archduchesses. 
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ARCHELAUS, a Greek philosopher, was a native 
most probably of Athens, though some say he was born 
at Miletus Nothing is known of his life, but as he was 
a pupil of Anaxagoras, he must have lived about 450 
B c. By several writers he is said to have been the teacher 
of Socrates, but this report has no support from Plato, 
Aristotle, or Xenophon, and probably has no foundation 
save the wish to connect Socrates closely with preceding 
philosophy So far as the opinions of Archelaus are 
known, he seems to have followed with some deviations 
his master, Anaxagoras With him he admitted a primi- 
tive matter, consisting of infinite particles similar in nature 
to the bodies formed from them He further admitted a 
ruling mind, but he attempted to overcome the dualism of 
Anaxagoras, and m so doing, more nearly approached the 
older Ionic physical philosophers He thought that matter 
was mingled with mind, and identified the primitive matter 
with air. His first principle was thus air endowed with 
mind. Out of this air, by the processes of thickening and 
thinning, arose cold and warm, or water and fire, the one 
passive, the other active From the action of fire on water 
are formed the atmosphere and the mud, out of which the 
earth aud the heavenly bodies are developed. Living, 
organised beings, at first of a low type, spring out of this 
mud, and gradually the races of animals are formed Man 
is superior to other beings by his moral and artistic powers 
To Archelaus are attributed some ethical doctrines, such 
as, that right and wrong are not by nature but by custom 
This is a well-known proposition of his contemporaries, the 
Sophists, and m all probability it is attributed to Archelaus 
erroneously Ethical teaching was no doubt ascribed to 
him merely to explain the completely ethical character of 
the philosophy of las supposed pupil Socrates No frag- 
ments of Archelaus remain ; his doctrines have to be ex- 
tracted from Diogenes Laertius, Simplicius, Plutarch, and 
Hippolytus 

ARCHELAUS, natural son of Perdiccas, king of 
Macedonia, seized the throne m 413 bc, after having 
murdered his uncle, his cousm, and his half brother, the 
legitimate heir. His reign was remarkable for the many 
improvements he introduced He fortified cities, constructed 
roads, and thoroughly organised the army. He endeavoured 
to spread among his people the refinements of Greek civilisa- 
tion, and invited to his court many celebrated men of the 
time — as Zeuxis, Timotheus, Euripides, and Agathon. In 
399 B C he was killed by one of his courtiers, Craterus ; 
according to some, designedly, according to others, acci- 
dentally while engaged m hunting 

ARCHELAUS, a general of Mithridates, commanded 
his army in the war against the Romans He was sent into 
Greece with an army of 120,000, and after three days’ 
fighting with Bruttius Sura, occupied the Pirseus. Here 
he was attacked by Sulla, and after a hard struggle was 
compelled to withdraw into Bceotia Sulla followed, and 
at Chseronea, 86 b c , completely routed him. A fresh army 
was sent by Mithridates, but at Orchomenos, after a two 
days’ battle, Archelaus was again defeated. Peace was soon 
afterwards concluded, but as Archelaus found that he had 
incurred the displeasure of Mithridates, he fled over to the 
Romans, by whom he was well received He is not heard 
of again m history, but several of his descendants of the 
same name held high posts under Pompey, Antony, and 
Augustus. 

ARCHELAUS, son of Herod the Great, had the king- 
dom of Judsea left him by the last will of his father, though 
a previous will had bequeathed it to his brother Antipas 
He was proclaimed king by the army, but declined to assume 
the title until he had submitted his claims to Augustus at 
Rome, Before setting out, he quelled with the utmost 
cruelty a sedition of the Pharisees, slaying nearly 3000 of 
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l them. At Rome he was opposed by Antipas and by man 
' of the Jews, who feared his cruelty, but Augustus allottei 
to him the greater part of the kingdom with the title o 
Ethnarch He married Glaphyra, the widow of his brothe 
Alexander. This violation of the Mosaic law and his con 
tinued cruelty roused the Jews, who complamed to Augus 
tus Archelaus was deposed (7 ad) and banished tc 
Vienne The date of his death is unknown. 

ARCHELAUS, son of Apollonius, a sculptor of Priene 
is celebrated by his bas-relief representing the apotheosis 
of Homer From the style of the work, and from its having 
been found m the palace of the Emperor Claudius at Bovdlce, 
it may be concluded that it belongs to the 1st century of 
the Christian era. For some time the bas-relief was m the 
possession of the Colonna family, but m 1819 it was pur 
chased for .£1000, and placed m the British Museum 

ARCHENA, a town of Spam, in the province of Murcia, 
of interest on account of its hot mineral springs and old 
Roman baths It is fairly built, and contains a palace of 
the Corbora family Population about 2000 

ARCHERY, the art or exercise of shooting with a bow and 
arrow The origin of the bow as an instrument of war is lost 
m obscurity With all the ancient peoples, both civilised 
and barbaric, the bow was a favourite weapon, and skill in 
the use of it was regarded by the Scythians as a princely 
accomplishment. The Greeks and Romans employed 
archers to draw the enemy into action, and the exploits of 
the ancient Egyptians rivalled those of the archers of the 
Middle Ages 

There is no record of the use of the bow in France until 
the reign of Charlemagne, in the beginning of the 8th 
century, although we have evidence that in England both 
the Anglo-Saxons and the Danes employed it m the chase, 
as well as in battle against the primitive inhabitants of 
England, many years before the Conquest. The probability 
is that it was first introduced as a military weapon into 
Britain by the Romans ; but it was under the Norman rule 
that the practice of archery in this island was not only 
greatly improved, but generally diffused throughout the 
country, so that England soon became famous for its archery, 
and her archers took precedence of those of every other 
nation. To preserve this superiority by constant practice 
appears to have been the study of many of our monarchs ; 
and numerous statutes for enforcing and regulating the use 
of the bow among the people were enacted from early times 
until after the invention of fire-arms. Many laws were 
also made for securing the presence m distant and obscure 
parts of the country of persons skilled in the manufacture 
of bows and all the apparatus appertaining to archery, foi 
guarding against fraud by those artificers, and also for the 
procuring of a constant supply of bow-staves from abroad. 
These laws appear to have been absolutely necessary, for 
in the olden time the English chiefly depended for their 
success m battle upon the bravery and expertaess of their 
archers, whose appearance in the field generally led to 
success. William the Conqueror is reputed to have been 
so admirable an archer that few could bend the bow he used, 
and his victory at Hastings was certainly due to the skill 
and intrepidity of his archers Richard I performed great 
exploits with his archers m the Holy Land, where, according 
to Gibbon, 300 archers and 17 knights, headed by the 
king, sustained the charge of the whole Turkish and Saracen 
army. It was in his reign that the renowned Robin Hood 
flourished in Sherwood Forest. Edward II. levied a com- 
pany of “ Northumbrian archers ” m the yeax 1314, fox 
the invasion of Scotland. 

The battles of Oressy and Poitiers were gained by the 
English archers in the years 1346 and 1356 respectively. 
Edward III. was extremely jealous of the honour of the 
bow, and anxious that its glory should be maintained. In 
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the early part of las reign it was ordered that most of the 
sheriffs of England should each provide 500 white bows 
and 500 bundles of arrows for the then pending war with 
France In the following year this order was reissued, with 
the difference that the shcirff of Gloucester should furnish 
f»u0 painted bows m addition. This king embodied a 
company of soldiers, whom he called the “Aichers of the 
Guard ” Edwaid III also, in 1363, commanded the 
general piactiee of archery on Sundays and holidays by the 
people in lieu of the ordinaiy rural pastimes, which weie 
forbidden on pain of imprisonment In this reign the price 
of bows was regulated by Government , a white bow was 
Is , a painted bow Is 6d , a sheaf (24) of sharp ax rows Is 
2d , and a sheaf of blunt arrows Is Richard II , in 1392, 
duected that none of his servants should ever be unfurnished 
with bows and arrows, and that they should avail themselves 
of every opportunity of practising aichery. At the same 
date an Act of Parliament compelled all persons employed 
as servants to shoot with bows and anows on Sundays and 
other holidays In the year 1402 the Enghsh archers won 
the battle of Homildon, and m 1403, at the battle of 
Shrewsbury, where Hotspur was slam, the most terrible 
havoc was created by the aichers on both sides In the 
reign of Richard III , it was enacted that for every ton of 
Malmsey or Tyne wane hi ought into England, ten good 
bow-staves should also be imported, under penalty of 
1 3s 4d for eveiy deficient stave , and to encourage the im- 
port of bow-staves, those above 6| feet long were freed 
fiom duty. 

Fur the manufacture of bows yew was generally prefeired 
to all other woods*, but to prevent a too rapid consumption 
of yew, bowyers were ordered to make four wych-hazel, 
ash, or elm bows, to one of yew , and no person under 1 7 
years of age, except those possessed of portable property 
worth 40 marks, or the sons of parents owning an estate 
of ,£10 per annum, was allowed to shoot with a yew bow, 
under penalty of 6s 8d for each offence That distant 
counties might be properly supplied with bows and arrows, 
the king claimed and exercised the prerogative of sending, if 
necessary, all arrow-head, bow-stung, and bow makers, not 
being freemen of the city of London, to any pait of the 
realm that required the services of such artificers, and 
neglect of an order to visit a place after the receipt of 
instructions to repair thereto, was punishable by a fine of 
40s for every day the workman remained away. 

In the reign of Henry IV it was enacted that all arrow- 
heads should be well brased and hardened at the points 
with steel, and stamped with the name of the maker, undei 
penalty of fine and imprisonment, and forfeiture of the 
arrows, <&c , in default j and by another statute passed m 
the same reign, it was enacted that peisons from places 
whence how-staves were derived, should import four bow- 
staves for every ton of merchandise taken on hoard, under 
penalty of 6s. 8d for eveiy bow-stave deficient In this 
reign the highest price permitted for a yew bow was 3s 4d 
In the reign of Edwaid IY it was enacted that every 
Englishman, and every Irishman living with an Englishman, 
should have an English bow of his own height , and also 
that m every township shooting butts should be set up, at 
which the inh abitants were commanded topiactise on holi- 
days, under the penalty of one halfpenny for each neglect 
In the same leign the king, m prepaiing for a war with 
France, directed all sheriffs to procure a supply of bows 
and arrows for the service of the state In 1405, it was 
made penal to use bad materials in the manufacture of 
bows and arrows In 1417 the archers of the army of 
Henry V won the battle of Agmcourt. This king directed 
the sheriffs of counties to take six wing-feathers fiom eveiy 
goose for the feathering of arrows In 1478 archery was 
encouraged in Ireland by statute. In the year 1424 James 


I of Scotland, who was himself an excellent bowman, 
revived the piactiee of archery among his subjects Richard 
III lent 1000 archers to the duke of Bietagne. The 
same tioops afterwards fought at the battle of Rosworth 
In 1485 Henry VII. instituted the yeomen of the guard, 
who weie then all archers, and m the 19th year of his 
reign the use of the cross-bow was forbidden by Act of 
Parliament, because the long bow had been of so much 
gi eater benefit to the nation In this reign archery occupied 
an important position in the fashionable pastimes of the 
kingdom, and upon the occasion of the marriage of Henry 
with the Princess Elizabeth it foimed a great feature among 
the nuptial festivities, the king himself joining in the 
shooting with heartiness and glee 

Several Acts were passed m the reign of Hemy YIII 
for the encouiagement and promotion of aichery, one 
ordered that butts should he erected and kept m repair m 
all townships, and that the inhabitants should practise 
shooting at them on holidays. The same Act directed that 
eveiy able-bodied man, not being an ecclesiastic or a judge, 
should practise shooting with the long bow , and the guar- 
dians and employe! s of youth were ordered to bring up the 
boys m their charge to the practice of archery, neglect 
being punishable by fine In this reign the practice of 
archeiy was stiongly advocated from the pulpit by Bishop 
Latimer, and so jealous were the Enghsh of rival nations 
competing with them, that aliens were forbidden to use the 
long bow The English victory at the battle of Flodden 
Field was due to the skill and courage of the archers 
Edward VI devoted much of his time to the practice of 
archery as an amusement, and his Journal, m which aie 
many allusions to his successes and disappointments at 
matches, is still preserved m the British Museum 

Archeiy continued to he an object of attention and 
solicitude with the Legislature during the reign of Elizabeth, 
and the puce of hows was again regulated by statute , also, 
bowyers were commanded to keep m hand always a suffi- 
cient stock of bows Charles I issued commissions to 
prevent the enclosure of fields near London, so “as to 
interrupt the necessary and profitable exercise of shooting 
with bows and arrows,” and also for the restoiation of all 
shootmg-marks that had been already removed. And the 
earl of Essex, at the beginning of the civil war, raised a 
company of archers for the defence of the king In the 
time of Charles II aichery was a highly fashionable and 
popular recreation with all classes of society, and the 
“ Merrie Monarch ” used frequently to take part with the 
ladies and gentlemen of his court m toxophihte meetings 
Queen Catherine also showed deep interest m the fascinating 
pastime, and m the year 1676 she presented a silver badge 
to the “Marshal of the Fiatermty of Archers ” Both the 
king and queen frequently reviewed the numerous associa- 
tions of archers then existent In the spring of 1682 a 
grand fete was given by the London Artillery Company at 
the Artillery Giounds, at which there were present upwards 
of 1000 archers, and it is said that the gala outshone 
anything of its kind that had previously been seen m 
England, but from that time until the beginning of the 
present century, the attractions of archery appear to have 
been overlooked, and its practice neglected. In the English 
Bowman, a small hook published m the year 1801, we find 
the following reason given as the cause of its revival m 
London : — 

“About the year 1776, Mr Waring, who then lived with Sir 
Ashton. Lever at Leicester House, and who may justly he styled the 
father of modem archery, having, by continual business, contracted 
an oppression upon his chest (arising principally from sitting too 
closely at his desk and pressing his breast too much against it, and 
which the most eminent m the faculty had in vain endeavoured to 
remove), resolved to try the effects of the bow m affording relief 
He accoidmgly made it a regular exercise, and m a short tune 
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derived great benefit from the use of it, and ascribed his cure, 
which was perfect, to the practice of areheiy Sir Ashton Lever, 
perceiving the good effects which so engaging an amusement had 
upon, the constitution, followed Mr Waring' s example, and took up 
the bow, he was soon joined by several of his fnends who, m the 
year 1781, formed themselves into a society, under the title of the 
Toxophilites, and met regularly at Leicester House, having butts 
erected in the gardens belonging to it 

That society was the parent of the numerous societies of 
archers known about that period (i e , 1790) “ The enthu- 

siasm,” says Hansard, in his Book of Archery, “can only 
be compared with that which animated the admirers of 
Shakspeare and the drama generally during the Garrick 
era ” 

There is now no means of ascertaining precisely the period 
at which the bow was relinquished entirely in these king- 
doms as a weapon of war Grose informs us that it was 
commonly used by the English soldiery for more than two 
centuries after the introduction of fiie-arms, and indeed, 
long subsequently to the adoption of guns, the bow remained 
the favourite weapon of the army, — a fact which is not 
surprising when we learn, on the authority of Neade, a 
celebrated archer of Charles I , that the ordinary range of 
the bow was from 16 to 20 score yaids, and that so rapid 
was the shooting of the archers, or so slow the firing of the 
musketeers, that an archer could shoot six arrows m the 
time occupied in charging and discharging one musket 

But although the bow has long been disused as a military 
weapon, it has ever been cherished in Great Britain, and 
particularly among the upper classes of society, as an 
instrument of delightful and healthful recreation ; and it 
would be impossible to overrate the physical and moral 
advantages accruing fiom the regular practice of archery 
— one of the few “ out-door’’ amusements that are as suit- 
able for delicate ladies as for strong men. “ There is,” 
remarks Mr H A Ford, “ no exercise more healthy or more 
rational, or which returns more true and genuine gratifica- 
tion to the man who practises it ” As an exercise for ladies 
it brings all the muscles generally into healthy action, and 
is, m Mr Ford’s opinion, admirably suited to meet the 
requirements of the fair sex, — “ general and equal, without 
being violent — calling the faculties, both of mind and body, 
into gentle and healthy play, yet oppressing none — withal 
most elegant and graceful ” 

Another era m the annals of the art may he dated from 
the year 1844, when a national meeting of the archers of 
Great Britain and Ireland was held at York, since which 
time archery has assumed much importance as a national 
pastime, and year after year the wider competition which 
such assemblages have secured has brought forward bowmen 
and howwomen, who, by their persistent efforts in carrying 
off honours, and that by the most remarkable achievements, 
have carried the art as nearly as possible to perfection 
Under the auspices of the “Grand National Society” 
archery has been conducted through all the stages of actual 
revival and establishment as a favourite British pastime 
Rapid progress has, m every respect, marked its modern 
career. It was only m the year 1845 that ladies began to 
compete publicly with men for the prizes offered at “ The 
National,” but at some of the matches, which have, without 
interruption, annually taken place since then, as many as 
130 archeresses have participated m match-shooting, whilst 
at least an equal number of gentlemen have competed 
with them on some occasions, with a guaranteed prize 
list of about £400. These anniversaries have been held 
four times at Leamington and at Cheltenham; thrice 
at York and at Derby, twice at Shrewsbury, at Exeter, 
and at Bath; once at Edinburgh, Liverpool, Worcester, 
Oxford, the Alexandra Park (London), Clifton, Nor- 
wich, Birmingham, Hereford, Brighton, and Winchester 
After the establishment of the Grand National meeting it 


373 

was found necessary to fix an order of shooting , hence the 
origin of “The York round,” on which all public competi- 
tions by archers are now conducted, and which, for gentle- 
men, consists of 6 dozen arrows at 100 yards, 4 dozen at 
80 yards, and 2 dozen at 60 yards ; and for ladies, 4 dozen 
arrows at 60 yards, and 2 dozen at 50 yards. By this 
ariangement archers living m various parts of the three 
kingdoms can ascertain their relative proficiency. It is 
upon two days’ shooting, or the result of a “ double round,” 
that the Grand National prizes are awarded on “value” 
alone, as the best criterion of good and central shooting 
The principal of these prizes are the champion’s gold medal 
for gentlemen, and the challenge silver bracer and brooch 
for ladies These much coveted honours are awaided by 
a majority of points only , and the points for the cham- 
pion’s medal are reckoned as follows — Two for the gross 
score, two for the gross hits, one for best score at 100 yards, 
and one for the best hits at ditto, and the same at 80 and 
60 yards — making ten points m all The ladies’ challenge 
biacer (presented by the West Norfolk Bowmen) is awaided 
on the same principle, namely, for the greatest number of 
points — eight m all The highest score ever made by a 
champion was 1251, with 245 hits, at Cheltenham m 1857, 
by Mr Horace A Ford, the author of The Theory and 
Practice of Archery, who won the medal of Great Britain 
as many as eleven times, aud is, without doubt, the finest 
shot England has seen since the days to which legends and 
distance lend a somewhat doubtful glory, his scores being 
absolutely without parallel He has now retired from 
public life as an archer The nearest approach to any of his 
victories has been made by Major Hawkins Fisher, who 
carried off the medal m 1S71 with 955, and has been 
champion m the years 1871-72-73-74 Mr Peter Muir, 
the greatest archer, probably, that Scotland has produced, 
at any rate m modern days, was the champion in 1863, scor- 
ing 845 Mis Hormblow became the possessor of the lady 
champion’s bracer no less than ten times, and the highest 
score she ever madem obtaining it was 764, at Leamington, 
m the year 1873 To this lady is due the honour of having 
signally demonstrated that the bow really was a weapon 
adapted to woman’s use, and capable of evidencing, in their 
hands, not the peifection of grace only, but that of skill 
and talent also. To the Grand National Society, m the 
first instance, is this great increase of skill mainly owing, 
hut beyond this, increased skill has led to in ci eased taste 
and liking for the amusement, till, in an ever widening 
circle, nearly every county of England has become included 
within it. This has led to the establishment of other great 
meetings, till, at the time the present article is written, 
besides numberless meetings of private clubs, there are 
several public matches open to all, where formerly there 
were none. Thus we have the Giand National itself, the 
Leamington and Crystal Palace meetings, the Grand Wes- 
tern (where two handsome challenge prizes reward the 
shooting both of the champion and championess of the west 
of England), and a Scotch national meeting, where a cham- 
pion gold medal, presented by Mr T. Macfarlane of New 
Zealand, and exclusively confined to Scotland, is annually 
shot for, being awarded to the successful bowman, accord- 
ing to the rules for the champion medal of Great Biitara. 

There are several societies of archers in the three king- 
doms, hut the most noted of the kind now existing are the 
following — 

The Royal Company op Archers. 

The king’s body guard for Scotland was first constituted 
in its present form in the year 1676, by an Act of the 
privy council of Scotland. An earlier origin has been 
claimed for the company, it being said by some that it was 
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originally formed by tie commissioners for enforcing tie 
exercise of archery appointed by James I of Scotland, 
who picked out tie most expert bowmen m the vanous 
counties, and constituted them into a body of guards to 
defend the king’s person, in which distinguished station 
they displayed great devotion and bravery at the battle 
of Hodden, the body of the king being afterwards 
found surrounded by those of his attached archers’ guard 
This, however, is meie tradition, no authentic recoid of 
their existence being found until the above-mentioned year 
1676, when the minutes of the Royal Company begin by 
stating, that owing to “ the noble and usefull recreation of 
archery being for many years much neglected, several 
noblemen and gentlemen did associate themselves in a 

company for encouragement thereof and did 

apply to the privy council for their approbation, and after 
several meetings, did adjust and concert several articles and 
regulations of the said company, and did furthei apply 
to the privy council for their appiobation, which was 
granted ” The minutes of the company have been kept 
with great regularity from that tune down to the present, 
with the exception of a period of about twenty years at the 
end of the 17th century, during which time there are no 
records It is not supposed that the company was extinct 
at that time from w T hat can be gathered from the succeed- 
ing minutes It is piobable, however, that during the 
Revolution the Royal Company was principally composed 
of upholders of the house of Stuart, and that on this 
account their existence w T as for a tune suspended This 
may be true, as we find that the company was subsequently 
a strong Jacobite body , but whether it is the case or not, 
it is certain that the records recommence m 1703 by 
informing us of the election of a eaptam-general to succeed 
John, second eail of Aigyle, who held that office from the 
formation of the company in 167G, and who had just died 
The new captain-geneial was Sir Geoige Mackenzie, 
Viscount Tax bat, after waids created earl of Cromaity 
Owing to his exertions while pnneipal secretary of state 
for Scotland m 1703, he piocured for the company a new 
charter from Queen Anne, lenewmg all their former rights 
and privileges, and confeiung others, all which were to be 
held of the Oiown for the leddenclo of a pair of barbed 
arrows. This reddendo was paid to Geoige IV at Holy- 
rood, when he visited Scotland m 1822, and to the present 
sovereign, Queen Victoria, on a similar occasion m 1842 
The history of the Royal Company since 1703 has been 
one of great prospenty. Large parades were frequently 
held, and were attended by numbers of aicheis dressed m 
the uniform of the body, which, m the last century, consisted 
of a green tartan coat and white knee-breeches On such 
occasions the whole population of Edinburgh and the 
surrounding districts turned out to view the procession, as 
the company, with music and colours, marched down the 
Canongate to Leith Links, there to shoot for a prize 
Many distinguished men matched m their ranks, and, both 
at their competitions and at the mess table, the utmost 
hilarity and good fellowship prevailed. Several of the 
leading insurgents m 1745 were inembeis, but the com- 
pany was not at that time suspended in any way, and a 
few years latei no subjects more loyal or more attached to 
the constitution could be found m Gieat Britain 

In 1 777 the Royal Company erected a large and handsome 
hall m the vicinity of their shooting-ground m the Meadows, 
Edinburgh. They meet there periodically for the transac- 
tion of business and to dine. The hall is decorated with 
several very fine portraits of eminent members of the body, 
in various uniforms, according to the rank which they held 
in the company and the time m which they lived. A mong 
them are some masterpieces of Raeburn, Watson, Gordon, 
Grant, P R,A , Macnee, die 


In 1822, when king George IV visited Scotland, it 
was thought appropriate that the Royal Company should 
act as his Majesty’s body guaid during his stay Consist- 
ing as the company did, and still does, of representatives 
of almost all the noble families of Scotland, together with 
a large proportion of landed gentry, professional men, and 
others, it was considered that no fitter body could be 
chosen, especially as there was a tradition, as we have seen, 
that the Royal Company had at a former period acted m 
a similar capacity. On the landing of the king he was 
received by a detachment of the body, who surrounded his 
carnage inside the cavalry escoit and marched up with it 
to Holyrood They occupied the same position m subse- 
quent state processions , while at the levee and drawing- 
room held by his Majesty they lined the staircase and 
presence chamber, performing the duties usually assigned 
to the band of gentlemen-at-arms When Queen Victoria 
visited the Scottish capital m 1842, the Royal Company 
again did duty, and the last time they were called out in 
their capacity of royal body guard was m 1860, on the 
occasion of the gieat volunteer review in the Queen’s Park, 
Edinburgh. 

King George IV , besides authorising the company to 
take, in addition to their former name, that of “ The King’s 
Body Guard for Scotland,” presented to the eaptam-general 
a gold stick, thus constituting the company part of the 
royal household. In virtue of this stick the eaptam-general 
of the Royal Company takes his place at a coronation or 
similar pageant immediately behind the gold stick of 
England, who, with the exception of the officeis on guard 
for the day, is next the sovereign’s own person The 
lieutenants general of the company have silver sticks , and 
the council which is the executive body of the company, 
possess seven ebony ones George IV , m addition to the 
grant of a gold stick, appointed a full dress uniform to 
be worn by members of the company at court, when not 
on duty as guards, m which latter case the ordinary field 
diess is used. The couit dress was scarlet and gold, but 
was changed in 1831 to a green coat with green velvet 
facings richly embroidered with gold thistles and arrows, 
gold epaulettes, crimson silk sash, gold-laced trousers, and 
cocked hat with green plume The officers wear a gold 
sash m place of a crimson one, and an aiguillette on the left 
shoulder All ranks wear swords. Ike shooting umfoim 
has been frequently changed We are not told what colour 
the coat was at the foimation of the company, but there 
was a distinctive dress introduced about that time. In 
1715 a green tartan was adopted (now the 42d tartan), 
which continued, with several modifications and alterations, 
to be the uniform down to 1829, when it was changed to 
green cloth. The present field dress consists of a dark 
green tunic with black braid facings, with a narrow stripe 
of crimson velvet m the centre , shoulder wmgs and gaunt- 
leted cuffs similarly trimmed , dark green trousers with 
black and crimson stripe , a bow case worn as a sash, of 
the same colour as the coat, with a centre ornament of two 
arrows crossed saltierwise m a garter tie, surmounted by a 
crown , a black leather waist belt, with uchly chased gold 
clasp , a short sword, gilt hilted, made after the fashion 
of a Roman gladius , Balmoral bonnet, with thistle orna- 
ment and eagle’s feather The mess uniform consists 
of a dark green dress coat with velvet collar and gilt but- 
tons, with a crown on them, white waistcoat, and black 
trousers. 

The Royal Company possess two sets of colours. The 
first banner was got m 1 714, and bears a representation of 
the common seal of the company, viz , a yew tree proper , 
supported dexter and sinister by an archer with a bow in 
one hand and an arrow m the other. The second was pro- 
cured in 1732, and bears on one side a lion rampant gulcr, 
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on. a field or, with the motto “ pro pal) la duke pei iculum ,” 
aad on the other a St Andrew, with a large thistle above 
his head, with the motto, u Nemo me impune lacessit ” 
King William IY. presented the company with a new 
stand of colours m 1832 The one banner combines the 
old ones, and the other has the Royal Scottish arms, with 
the words “ King’s Body Guard for Scotland ” 

The following are the noblemen who have held the office 
of captain-general since 1676 . — 

1676-1703, John, second earl of Atholl 

1703-1714, Sir George Mackenzie, first earl of Cromarty. 

1715 1720, David, third eail of Wemyss 
1724-1743, James, fifth duke of Hamilton and Biandon 
1743-1756, James, fourth earl of Wemyss 
1756-1778, Chailes, third duke of Queensbeny 
1778-1812, Henry, third duke of Buccleuch 
1812-1819, Charles, fouith duke of Buccleuch. 

1819-1823, John, fourth eail of Hopetoun 
1824-1830, James, third duke of Montiose 
1830-1838, George, ninth eail of Dalhousie. 

1838- The present duke of Buccleuch 

Most of the prizes shot for by the Royal Company are 
held for a year by the winner, and m some cases he receives 
a grant of money to enable bun to affix a silver or gold 
medal with his name and crest inscribed tbereon to the 
prize The only prize which becomes tbe winner’s absolute 
property is one of £20, presented annually by her Majesty 
to be expended in the pui chase of a piece of plate This 
prize was first given by the Scottish privy council at the 
very beginning of the company It was not, however, con- 
tinued for many years, but was revived by his Maj'esty 
Geoige HI. m 1788, and has since been shot for regularly 
The following is a list of the principal prizes shot for by 
the company . — 

1 Musselburgh Silvei Arrow, given by the magistrates of that 
town, and first shot foi so far back as 1603. How the competition 
is confined to members of the Royal Company, hut at that time it 
was piobably open to all comeis 2 Peebles Silver Arrow, shot foi 
at that town. This anow hears medals extending back to 1626, but 
it was not shot for by the Royal Company until 1786 3 Silver 

Arrow presented to the company by the magistrates of Edinburgh 
in 1709, and shot for fiom that time 4 Selkiik Silver Anow, 
fust shot for by the company in 1818, but m itself a veiy ancient 
rize, 5 Silver Punch Bowl and Ladle, subscribed for by mem- 
ers m 1720, and having the gold medal of the winner of each 
year attached. 6 Dal h ousie Sword, a richly ornamented Indian 
sword, presented by captain-general the eail of Dalhousie, m 1833 

7 The Hopetoun Royal Commemoiation Pme, a handsome silver 
vase and gold medal, presented by eaptam-geneial the eail of I 
Hopetoun, to commemorate George IV ’s visit to Scotland m 1822 | 

8 Spens Anniversary Medal, shot for m honour of the memory of ! 
Dr Nathaniel Spens, an old and favourite member in the end of 
last century 9 Prize given by the town of Biggar 10. Silver 
Arrow, presented by the magistrates of Montrose All these prizes 
are shot for in the field at a distance of 180 yards. There is, how- 
ever, — 11. St Andrew’s Cross, presented m 1801 by Sir George 
Mackenzie of Coul, Bart , shot for at 200 yards. There are two 
prizes shot for at 100 yards, namely, 12 A Gold Medal made out of 
“pagodas,” being part of the money paid by Tippoo Sultan at the 
treaty of Senngapatam, presented by Major James Spens m 1793, and 
13 A Silver Bugle Horn, presented m its present shape ml 830, by 
Sir Henry Jardme, Knt , but shot for for some time previously m a 
less handsome form There are thiee piues shot for at butts, at a 
circular piece of card-board four inches m diameter, at a distance of 
100 feet The most ancient of these is — 14 The Goose Medal, or 
the Goose. The old mode of competing foi this was by building a 
live goose in a turf butt, the head only being exposed to new, and 
he who hit the head and killed the goose was entitled to have her 
Of cornse, this barbarous practice has been long discontinued, though 
it remained till after the middle of last century In place of the 
goose’s head, a small glass globe is put into the centre of the card- 
board mark on the butt, ana he who breaks the globe with his arrow 
receives a gold medal, to he worn for the ensuing year 15. Fapmgo 
or Popmjay Medal, presented m 1831, and originally competed for 
by shooting at a stuffed bird, a parrot or popmjay, fixed to the top of 
a high pole He who brought the bird down was adjudged victor 
It having been found inconvenient to shoot for the prize m this 
manner, it is now competed for m the ordinary fashion at butts. 
16. A Gold Medal, held for a year by the person making the greatest 
aggregate scoie on three appointed days. 


The affaus of the company aie managed by a council of seven, 
who are elected by the whole company annually Although the 
company has a right, as a body, to elect their own officers and admit 
new members, yet both those pov us have for many years been left 
m the hands of the council The fees of entry to the Royal Com 
pany aie £25, and the entrant has also to be balloted for by the 
council There are several “uniform” dinners held m the course 
of the yeai, which are veiy populai both with members and their 
fuends Smallei and less pretentious, though not less pleasant, aie 
the “match" dinners held once a month by the shooting members, 
after a friendly match shot at rovers or butts. The average number 
of members belonging to the Royal Company is between 500 and 
600 

The Royal Toxophilite Society is now established at 
the Archers’ Hall, Inner Circle, Regent’s Park, London, 
where it has a handsome building for the use of its mem- 
bers, and ample shooting ground It was founded m 1781 
by Sir Ashton Lever, and lepresents the two ancient bodies, 
“ The Finsbury Archers” and “ The Archers’ Company of 
the Honourable Artillery Company,” and possesses, among 
other plate, the large siher shield given to the Archers’ 
Company by Queen Catherine of Braganza (consort of 
Chailes II ), and also silver arrows of the same and of 
eaiher periods The Royal Toxophilite Society have occu- 
pied then piesent ground (about six acres in extent) since 
1832, when they obtained possession of it fiom the Woods 
and Forests, and erected on it their “ Archers’ Hall.” The 
entire cost of the building, laying out the grounds, furnish- 
ing, and finishing, amounted to £4548, 9s. 6d. The 
society has foi many yeais enjoyed special royal pation- 
age King George IY, vho was fond of archery, 
shot, when Punce of Wales, with the members in their 
gaidens at Leicester House, and on his becoming patron 
of the society m 1787, it assumed the title of “Royal,” 
by which it has ever since been distinguished. King 
William IY. was also its patron, as was the late Prince 
Consoit The Pnnce of Wales is at the piesent time 
the pation of the society, of which the earl of Dudley is 
the piesident 

The Woodmen of Aeden hold their meetings at Meriden, 
m Warwickshue The society was revived, after a long 
mteival, m the year 1785. The number of members is 
limited to 80, but the standing rules relating to the election 
of a member were, by general consent, suspended in the 
case of the late Sir Robert Peel. This occurred at the 
jubilee festival in 1835 The eail of Aylesford is lord 
warden of the society, whose shooting grounds, vhich aie 
in the forest of Aiden, consist of about 12 acres of land. 
A forest hall was elected in 1844. The Woodmen, exer- 
cising a nominal, as their predecessors did a real authority, 
over vert and venison, give appropiiate designations to 
then officers. Of these, the lord warden is chief , and they 
have likewise master foresters and verderers At the grand 
target, or annual wardmote, whoever hits the gold first is 
styled (for the year ensuing) Master Forester ; and whoever 
gams the second gold becomes the Senior Yerderer for the 
same penod. In 1787 the silver bugle horn of Arden was 
presented to the society by the earl of Aylesford, it is 
never shot for at a less distance than rune score yards, 
which may be extended to twelve score. In 1788 the 
countess of Aylesford presented to the society the “ silver 
arrow, ” to he annually shot for at nine score yards Gold 
and silver medals are also presented to the master forester 
and senior verderer , and there are the Digbean gold medal, 
optime merenti, the possessor of which ranks as Captain of 
Numbers, he having gained the greatest number of prizes 
at the grand target j and the Digbean silver medal, bene 
merenti, which confers the Lieutenancy of Numbers upon 
the member who gams the next greatest number of 
prizes. The winners of these medals, which are shot foi 
at 100 yards, take rank, for the year thereafter, next to 
the senior verderer. 
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Practic VL AnCULKA 

Implements for the practice of archery are principally 
made m London and Edinburgh, and are of various degrees 
of excellence It cannot be too strongly impressed upon 
archers that they should select their gear from a maker of 
undoubted “ good report ” In the choice of a how pre- 
ference should he given to one which is under, rather than 
over, the strength which an archer can use without difficulty 
The power required to draw an ordinary bow, for a gentle- 
man, ranges from 40 to 60 Ih (i e , power to draw the arrow 
to the point)— 46 to 50 lb being the average power used 
for the “York Hound” The “Royal Archers” at Edin- 
burgh and the “ Woodmen of Arden ” are the only clubs 
shooting longer distances than are recognised by “the York ” 
These longer distances are 180, 200, and 220 yards, requir- 
ing bows of from 56 to 64 lb power Gentlemen’s bows 
are 5 ft 10 in and 6 feet long Ladies’ hows, of course, 
are lighter, andean be drawn by a power of frotn 24 to 32 
tb the length being from 5 ft 3 m to 5 ft 6 in Bows 
are made of various kinds of wood, such as lancewood, 
snake wood, washaba, and yew,— the last being generally 
preferred for sweetness of material and steadiness of cast, 
though lance and other woods are found to be more durable, 
much cheaper, and quite as well adapted for practice 
Bows are made of three pieces, two pieces, and one piece, 
and are called three-woods, two-woods, and self Self hows 
usually follow the string. Two-wood and three-wood hows 
being made a little reflex, should retain their shape It is 
important that all bows should be preserved from damp, 
especially those constructed of two or three pieces, as, not 
only does moisture affect the wood and cause it to warp, 
but it also dissolves the glue by "which the parts are united, 
and renders the implement useless For correct and pre- 
cise shooting an archer must possess himself of the best 
arrows he can procure These should be of a weight 
adapted to the power of the particular bow for which they 
are intended, and must be alike m thickness, shape, and 
stiffness The standard length of an arrow used by gentle- 
men is 28 inches, and its weight is equal, m standard silver 
coin, to from 4s, to 5s , those weighing from 4s 6d to 
43 9d being used with bows of from 46 lb to 50 lb The 
lady's arrow is 25 inches long, and weighs, m silver com, 
from 3s to 3s 6d Arrows are manufactured generally of 
red-pme tirabei, and the best are footed with a piece of 
haid wood — usually bullet-tree — glued on one end, upon 
the point of which the iron pile is fixed, and into the other 
end is inserted a wedge-shaped piece of horn, called the 
nock, in which a notch is made for the reception of the 
bow-string when the archer is shooting The feathering of 
arrows depends in some measure upon the taste of the 
shooter An arrow has three feathers — now generally 
taken from a turkey’s wing — affixed edgewise at the nock 
end, about an inch from the end, equi-distant from each 
other, and parallel to the flight The wings are much 
shorter than they were formerly, ranging from If to 2 h 
inches m length, as the shooter may desire One feather 
on each arrow is of a different colour from the rest, and is 
placed perpendicularly to the line of the nock ; it is called 
the guide-feather (or “ cock-feather"), as it enables the 
archer more readily to place the arrow on the bow-string 
By using feathers of the right or left wing for the same set 
of arrows, the natural curve of the feather is sufficient to 
impart to the arrow in its passage through the air a rotatory 
morion equivalent to the flight of a rifle ball The best 
shaped arrow is nearly the same thickness from the pile to 
the under end of the feathers, from which it tapers off 
slightly to the nock The full-shouldered, or nearly parallel- 
shaped pile, is to be preferred 

In addition to Ins bow and arrows an archer, to he fully 


equipped, must have a drawing-glove to protect the fingers 
of the right hand, an arm-guard made of stout calf, 
morocco, or other leather, to shield the left arm from the 
stroke of the string after the discharge of an arrow, a 
waist-belt m which to carry the arrows when shooting, and 
to which are attached a green worsted tassel for the 
removal of dnt, &c., from the points of discharged airows , 
and an ivory grease pot, containing grease for the drawing 
fingers of the glove, of which there are various kinds, 
every archer using that which suits him best. A doeskin 
glove, with the first three fingers tipped with smooth, firm 
calf or pig skin, about If inch long, upon the fingers, and 
having a strap to buckle round the wrist, is about thi 
easiest and best for use The flat tab covering the three 
fingers allows them perfect freedom, but the ordinary 
draw-glove, with cylindrical points and stiaps up the back 
of the hand and around the wrist is perferred by many 
archers, whilst others again prefer screw tips, fitting each 
finger separately, and with a strap on the fiont. Then 
there is the quiver, which is generally made of J apanned 
tm It is used to preserve the arrows from damp, &c., 
also for keeping the reserve arrows m, as only three are 
used when shooting in company , it is never worn except 
when roving. 

Targets consist of straw basses with painted canvas 
faces sewed on them The “ National ” targets are 4 feet 
in diameter, and they have on their faces five circles or 
divisions, the centre one being gold, and scoring 9 ; tbe 
red scores 7 ; blue, 5 , black, 3 , and the white or outer 
circle, 1. These targets are placed on stands constructed 
of three nbs of iron jointed at the top , the two side nbs 
have spikes on the front edge on which the targets rest ; 
the centre nb is thrown behind, as a spui to support the 
tiiangle There should always he a pair of targets provided 
by an aicher m practising, m order to save time and 
trouble ; and a young archer has always been advised to 
practise at a short distance, and to lengthen it as he pro- 
gresses — co mm encing at 20 yards, till he is able to hit the 
smallest mark, which will prove that he has attained com- 
mand over his bow 

To enable an archer to keep a record of his shooting the 
following scoring-card will be found useful (the marks may 
be made with the point of a pm or pencil) * — - 


Shooteia. 

Gold 

Red 

Blue. 

Black 

White. 

Hits 

Value, 

*{ 






I 41 

167 

B. 






19 

79 

O 









There is no “loyal road” to aichery, and more real 
progress towards proficiency m the bow may be gained m 
a few hours under the practical guidance of an adept m 
the art, than can possibly be imparted by all the treatises 
upon the subject that ever were written, yet, for those 
who would master the rudiments of the science, a few 
words may be useful upon what have ever been considered 
the “five pom t3 of archery,” which Ascham m his cele- 
brated work describes as “standing, nocking, drawing, 
holding, and loosing ” 

1. Roberts, in his English Bowman , remarks upon the 
difficulty of conveying by verbal description so accurate 
a representation as tbe pencil can give of an archer 
drawing ius bow It is a model of gracefulness, the 
attainment of which is so pointedly recommended by 
Ascham. Mr Ford in his disquisition, says the “heels 
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should be about six or eight inches apart ... . The 

feet must be flat and firm on the ground, both equally 
inclining outwards from the heels, . . the position 
of the feet being such that a straight line drawn from it 
would intersect both heels . . The knees must be 

perfectly straight, not bent m the slightest degree 

The weight of the body 
should be thrown equally 
on both legs . . .In 
short, the footing must 
be firm, yet at the same 
time easy and springy, and 
the more natural it is the 
more likely it is to pos- 
sess these qualities ” The 
accompanying woodcut 
will best illustrate the 
attitude which an archer 
should assume 

2 To string a bow, 
take it by the handle m 
the left hand, with the 
flat side (or back) towards 
the wrist , place the horn 
of the under end in the 
hollow of the left foot , 
then put the palm of the right hand on the back of the 
upper end of the bow, below the loop of the string, with 
the thumb on the one side, and the forefinger bent on the 
other side of the how, and with the left hand fixed as the 
fulcrum. Then with the right hand press the string up- 
wards until it reaches the notch in the horn, and the bow 
is strung, and should exhibit a space of about 5| inches 
between the string and the interior of the handle 

“ Honora Spencer (Mrs Sharpe), who wrote specially 
upon archery from a lady’s point of view, m alluding to 
the stringing of the bow, remarks • — ‘ Whilst the right 
wrist is pressing the bow downwards the other hand should 
be pulling your bow towards you, each hand with equal 
pressure, each hand with equal strength At the same 
moment that you press and pull, you must use your first 
two fingers (of course of the right hand) in slipping the 
string into the groove intended for its reception.’ Another 
mode is recommended, and we are told ‘ to press the thumb 
and forefinger closely against the sides of the bow, whilst 
you pull smartly at the handle ’ This, I believe, is the 
accepted method 
among gentlemen ; 
but a lady ha3 
not often sufficient 
power in her thumb 
and forefinger to 
bend the bow and 
string it at the same 
moment . besides 
this, the pressing of 
the bow with the 
wrist is far more 
graceful for a lady. 

The same remark 
and advice apply 
to the unstringing 
of the bow, only 
that the string has 
to be slipped out of 
the groove. If you 
find, after some half- 
dozen attempts that 
this method of stringing strains neither the right nor left 
wrist, you may safely conclude that your bow is suited to 
your strength n 


3. The bow being now ready to receive the arrow, 
the archer must “nock,” or place it on the string at 
a spot prepared for it (which should be about fths of 
an inch above the upper end of the handle) with the guide 
feather furthest from the bow, catching the string with 
two or three fingers, and the arrow between the first and 
second 

4 He must then take a firm position with his left 
shoulder towards the target, turning his head only from 
his neck, and looking over his left shoulder. He must 
then raise the bow with his left hand, keeping the upper 
end inclined one or two degrees from his body, and with 
his right hand draw the arrow to the level of his chin, and 
below his ear, to which point the arrow should always be 
drawn while the left hand and arm should be elevated or 
depressed, according to the distance to be shot, or the 
strength of the how 

5 "When the arrow is fully drawn, dwell for a moment 
or two to steady the aim , 
then “quit” or discharge 
the arrow, by allowing the 
string to pass smoothly 
over the finger points with- 
out jerking The position 
which a lady should as- 
sume whilst m the act of 
discharging her ariow is 
illustrated by the annexed 
figure, the correctness of 
which might have been in- 
creased by the elbow of 
the left arm, m which there 
should not be the slightest 
bend, being held straighter 

Except for line there is 
no accepted theory of tak- 
ing aim Due regard must 
be paid to the weather Flg 3 

When it is calm, the archer must fix the position of the tar- 
get m his vision, and experience will soon tell him how to 
find the line and degrees of elevation. In wind, the line 
and degrees must be varied to suit the conditions of the 
atmosphere , in a cross wind there must be au adaptation 
to the direction of the wind, whilst in an up and down 
wind more or less elevation must be taken according to 
the strength of the current 

The following is a summary of points well worthy 
of being remembered by every shooter. — Have the 
string straight on your bow. Always nock on the same 
place. Place the arrow over the string, not between it or 
the bow Do not have the arrow too tight on the string. 
Draw slowly and evenly Turn your elbow a little 
upwards Slant the bow a little to the right Always 
draw the arrow the same length Draw a little below the 
light side of the chin Always, while drawing, keep the 
elbow of your right arm level with the shoulder. Keep 
the “point of aim” always directly in view. Look along 
the whole length of the arrow Be careful to point it 
perfectly straight. Do not shut the left eye ; yet do not 
aim with it Make the left arm always that hy which you 
-change the elevation. Do not hold the bow long fully 
drawn Never let the fingers of your nght hand follow 
the string. Do not jerk, but loose smoothly. Be certain 
that your bow-arm does not move when loosing. 

“ Flight ” and “ clout” shooting has ceased, and “ roving ” 
is now practised only in Britain by the two. clubs pre- 
viously mentioned. They use a target 3 feet in diamater, 
and count arrows four bow lengths from the target ; the 
nearest arrow counts two Shooting at butts is still 
practised, the butts being from 80 to 100 feet apart; the 
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mark is a round piece of pasteboaid 4 mclies m diameter 
The shooting is nearly point blank. (j. sh ) 

A Glossary, or Explanation of Terms, dec , made use 
of mx Archery 

A 

Allow, Allowance — An archer is said to allow, ot make allow- 
ance for the wmd, when he shoots somewhat wide of the mark, 
and on that side of the mark nearest the wind, in order that the 
wmd may bring his airow into the line of the mark. 

Axuiow, Bearing — An arrow which possesses a steady flight 
Arrow, Bob- tailed — An arrow increasing in bulk, in a regular 
proportion, from the nock to the pile 
Ascham — A sort of cupboard, or case, to contain bows, and some- 
times arrows, and other implements of archery. 

B 

Back, or A Bow — The exterior, or flat side 

Belly of a Bow — The interior, or rounded side of a bow 

Bow-Arm — Tbe arm employed in holding the bow 

Bow, Sllf — A bow made of one entue piece of wood 

Bow-Siiot —The distance which an anow flies from the bow. 

Bowyer — A maker of bows 

Bui r. — A mound of earth, upon which a mark to shoot at is placed 

C. 

C vst, To — To become warped. 

Cvsr, The —The right of shooting the first, by winning at the 
last shot, which is called getting the cast. 

Chrysal, or Crysal — A kmd of pinch or crack in a bow 
Clout — A small white target, placed near the ground 
Clout-Shooting — Shooting at clouts 

Cock-Feather — That feather on the arrow which is uppermost, 
and of the darkest colour 
Compass, To Keep —To observe a due elevation 
Cut the Mark, To. — An airow is said to cut the mark, when it 
flies straight towards it, but falls under it. 

D. 

Drawing through the Bow — This signifies drawing so far that 
the point of the arrow comes within the belly of the bow. 

E. 

Elevation — The act of raising the bow m shooting at the mark. 
F.vd — The place where a mark is fixed 

Eye of the String — That part of it which occupies the upper 
horn of the bow 

F. 

Fast —A word used to caution persons from passing between the 
shooter and the maik, and to direct them to stand still. 
Fletcher — An arrow-maker 

Flight — The distance or path in which an arrow flie3 
Follow the String — A how is said to follow the string, when, by 
its use, it has lost its original straightness, and has obtained a 
curve or inclination forward 

G 

Gone. — A n arrow is said to he gone, when it may from its flight 
be judged to fall wide of, or far from, the mark. 

Grafted Bow — One made of two pieces of wood joined at the 
handle. 

H. 

He ! He ! — This exclamation is said to have been an archer’s word 
of call, handed down from very ancient days. 

Hit — A stroke m the target or mark 

Home — An arrow is said to be drawn home when it is drawn as 
far as it ought to be 

Horns of the Bow —The ends of the bow, which are Upped with 
horn. 

I. 

Inches — A distance allowed round the butt-mark, within which 
an arrow must fall to count 

K. 

Keeping a Length.— Shooting the exact distance, although not 
straight 

L 

Length — The distance to be shot. 

Limbs — The part of the bow above and below the handle. 

M. 

Mark. — A ny object shot at. 

H. 

Hock. — A n ancient word still used by archers for notch ; nocks, 
therefore, are the notches in the horns of bows and arrows 
Stocking Point —That part of the string on which the arrow is 
placed. 


Noose. — The end of the string winch occupies the lower boro. 

0. 

Over-Bowed. — An archer is said to be over-bowed when the power 
of his bow is above his command 

Over-Hand — Shooting over-hand is to shoot at the mark over the 
bow-hand. 

P. 

Pair of Arrows — In archery three arrows are termed a pair, on 
account of the liability of one to break. 

Petticoat, or Spoon.— T he ground of the target beyond the 
white 

Pile — The head of an arrow, usually made of steel or iron 
Popinjay. — A wooden bird, used as a mark, particularly m Scot- 
land. 

Q 

Quiver — A case in which arrows are kept or deposited, generally 
made of tin 

R 

Roving — Shooters at rovers, which are casual marks, of uncertain 
distance 

S 

Self-Bow — One made of a single piece of wood, or grafted. 

Shaft — An arrow T , so called when it wants only the head 
Shaftment. — That part of the airow occupied by the feathers 
Shoot, A — An arrow shot 
Sinking a Bow — Reducing its force or stillness. 

Snake — An arrow is said to snake when it works itself under the 
grass 

Standing Bow — A bow that stands well without sinking 
Stele — An arrow without feather or head 

T. 

Tab — A piece of flat leather, used mstead of the fingers of the 
shooting glove 

Target — A mark to shoot at, consisting of divers coloured circles. 
Targe r-CARD — A card coloured m the same manner as the target, 
containing the names of the shooters, and used for scoring then 
respective hits 

Under Bowed —Using a bow that is too weak to shoot well with, 

W. 

Weight of a Bow — The weight or power which a bow requires to 
draw it propei ly up 

Whipping, The — The material used to enwrap the nocking point 
Wide Arrow — One that falls wide of the mark 
Wind, Down — When the wind blows directly from the shooter 
down to the mark 

Wind, Side — When it blows directly across the hue of mark. 
Wind, Up — When it blows directly from the mark to the shooter 

ABGHES, Court of the This court derives its name 
from its ancient place of judicature, which was m the church 
of St Mary of the Arches (de Arcubus), the modern repre- 
sentative of which is now called ordinarily Bow Church. 
The modern church is on the south side of Cheapside, m 
the city of London, and stands on the site of a very ancient 
church, which was burnt down in the great fire of London 
in 16 G 6, and which had a very fine arched crypt, whence it 
derived its name. The ecclesiastical tribunal, which has 
passed for a long time by the name of the Arches Court, 
is the court of appeal of the archbishop of Canterbury, as 
metropolitan of the province of Canterbury, and the proper 
designation of the judge is the Official Principal of the 
Arches Courts, but by custom he has come to be styled the 
Dean of the Arches, from the circumstance that the office 
of dean has been in modern times usually united m the 
same person with that of the official principal of the court 
of appeal The office of the dean of the Arches may now 
be regarded as extinct, or at least as purely titular, like 
that of the dean of Booking m Essex, inasmuch as the 
peculiar jurisdiction which he exercised as dean (decanus) 
over thirteen churches, locally situated within the diocese 
of London, but exempt from the bishop’s jurisdiction, has 
been abolished, and the churches have been placed by 
statute under the ordinary jurisdiction of the bishop of 
London. It was, no doubt, owing to the circumstance that 
the Arches church was exempt from the bishop of London’s 
jurisdiction that it was selected originally as the place of 
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judicature for the archbishop’s court After the College of 
Advocates was incorporated and had established itself in 
Doctors’ Commons, the archbishop’s court of appeal, as well 
as his prerogative court, were usually held in the hall of 
the College of Advocates, but since the destruction of the 
buildings of the college, the court of appeal has had no 
settled place of judicature, and the official principal appoints 
from time to time its sittings, which have been held for the 
most part m Westminster Hall. The appeals from the 
decisions of the Court of Arches were formeily made to the 
king in Chancery, bnt they are now by statute addressed 
to the bug in Council, and they are heard before the 
Judicial Committee of the Privy Council. By 23 Henry 
YIIL c. 9, the Arches Court is empowered to hear, in the 
first instance, such suits as are sent up to it by letters 
of request from the consistorial courts of the bishops of 
the province of Canterbury , and by the statute 3 and 4 
Yict. c 86 (the Church Discipline Act) this jurisdiction is 
continued to it, and it is further empowered to accept 
letters of request from the bishops of the province of 
Canterbuiy after they have issued commissions of inquiry 
under that statute, and the commissioners have made their 
report. The official principal of the Arches Court is the only 
ecclesiastical judge who is empowered to pass a sentence 
of deprivation against a clerk m holy orders (t t ) 
ARCHIDOUA, a town in the province of Malaga, m 
Spain, situated on the slope of a hill, about 10 miles 
W.N.W. of Loja It seems to have been a flourishing place 
under the Romans, to judge by the statues, columns, and 
other remains which are found, but it is now, in the words 
of O’Shea, a “wretched village with nothing to visit” 
The inhabitants, about 7600 in number, are employed in 
fruit-growing, weaving, oil-pressing, and bacon-curing 
ARCHIL, or Obchil ( Orseille , Pr,), a purple dye yielded 
by various species of lichens The name is supposed to 
originate from the Portuguese tocka , a rock, m allusion 
to the source from which the raw material is derived 
Archil can be extracted from many species of the genera 
Roccella, Lecanoi a, Umbilical la, Pat melia , and others, but 
in practice two species of Roccella, — R tinctona and R 
fucifortms, are almost exclusively used. These, uuder the 
name of “ Orchella Weed,” are imported from the Portu- 
guese colony of Angola, on the west coast of Africa, where 
the most valuable kinds are gathered, from Cape de Yerde 
Islands , from Lima, on the west coast of South America , 
and from the Malabar coast of India. They grow on 
maritime rocks and on trees along sea-coasts, and it will be 
seen that the species are very widely distributed The 
colouring properties of the lichens do not exist m them 
ready formed, but are developed by the tieatment they 
receive at the hands of manufacturers. Small proportions 
of a colourless, crystalline principle, termed orcine, is found 
m some, and m all a series of acid substances, which on 
treatment split up into orcine and other products Orcine 
in presence of oxygen and ammonia takes up mtrogen and 
becomes changed into oiceine, which is essentially the basis 
of all lichen dyes. Archil is prepared for the dyer’s use m 
the form of a “ liquor” and a “ paste,” and the latter when 
dried and finely powdered forms the “cudbear” of com- 
merce, a dye formerly manufactured m Scotland from a 
native lichen, Lecanora tartai ea. The manufacturing pro- 
cess consists m washing the weeds, which are then ground 
up with water to a thick paste. If archil paste is to be 
made this paste is mixed with a strong ammomacal solution, 
and agitated m an iron cylinder heated by steam to about 
140° Fahr. till the desired shade is developed — a proeess 
which occupies several days In the preparation of archil 
liquor the principles which yield the dye are separated from 
the ligneous tissue of the lichens, agitated with a hot 
ammomacal solution, and exposed to the action of air 
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When carbonate of potassium or sodium is added, a blue 
dye known as litmus, much used in chemical testing, is 
produced French purple or lnne lake is a lichen dye 
prepared by a modification of the archil process, and is a 
moie brilliant and durable colour than the other. The 
dyeing of worsted and home-spun cloth with lichen dyes 
was foimerly a very common domestic employment in 
Scotland , and to this day, in some of the outer islands, 
worsted continues to be dyed with “ crottle,” the name 
given to the lichens employed. Stale urine is the form of 
ammomacal liquor used m these localities, and that m early 
days was the recognised source of ammonia in the manufac- 
ture 

ARCHILOCHUS, one of the first Greek lyric poets, was 
born at Paros, one of the Cyclades The date of his birth 
is uncertain, but he flounshed between 720 and 680 b c 
His father, Telesicles, was of noble family, and had been 
selected to consult the Delphic oracle relative to sending 
out a colony from Paros. His mother, Empo, was a slave. 
While still young, Archilochus gained a prize for a hymn 
to Demeter, he soon after left Paros and proceeded to 
Thasos, according to some authorities, as leader of a colony. 
But his chief leasons for leaving his native place seem to 
have been peisonal disappointment and disgust. Lycambes 
had promised him his daughter Heobule in marriage, and 
had afterwai ds w ithdrawm lus cons ent. Archilochus, taking 
advantage of the licence allowed at the feasts of Ceres, 
poured out Ins wounded feelings in verses of unmerciful 
satire. Lycambes he accused of perjury, and his daughters 
of leading the most abandoned lives. Such was the 
effect pioduced by his verses, that Lycambes and his 
daughters are said to have hanged themselves. The 
satire was wutten in iambics, a measure introduced for the 
first time, and from its structure admirably adapted for 
light sarcastic poetry At Thasos the poet passed some 
unhappy years, and incurred the great dishonour of 
throwing away his shield and fleeing from the field of 
battle. He does not seem to have felt the disgrace very 
keenly, far, like Alcseus and Horace, he commemorates 
the event in his verses. After leaving Thasos he is said 
to have visited Sparta, but to have been at once banished 
from that city on account of his cowardice His works, 
owing to their licentious character, were also prohibited by 
the Spartans. He next visited Siris, m lower Italy, a city 
of which he speaks very favourably. He then returned to 
his native place, and was slain in a battle against the 
Naxians by one Calondas or Gorax, who -was cursed by the 
oracle for having slam a servaut of the Muses 

The writings of Archilochus consisted of elegies, hymns, 
— one of which used to be sung by the victors m the 
Olympic games, — and of poems m the iambic and trochaic 
measures. To him certainly we owe the invention of 
iambic poetry and its application to the purposes of satire. 
The only previous measures in Greek poetry had been the 
epic hexameter, and its offshoot the elegiac metre j but the 
slow measured structure of hexameter verse was utterly 
unsuited to express the quick, light motions of satire. 
Archilochus made use of the iambus and the trochee, and 
organised them into the two forms of metre known as the 
iambic trimeter and the trochaic tetrameter. The trochaic 
metre he generally used for subjects of a serious nature; the 
iambic for satires. He was also the first to make use of 
the arrangement of verses called the epode Horace in his 
metres to a great extent follows Archilochus. All ancient 
authorities unite in praising the poems of Archilochus, in 
terms which appear to be somewhat exaggerated His verses 
seem certainly to have possessed strength, flexibility, nervous 
vigour, and, beyond everything else, impetuous vehemence 
and energy Horace speaks of the “rage” of Archilochus, and 
Hadnan calls his verses “ laging iambics.” By his country- 
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men lie was reverenced as the equal of Homer, and statues 
of these two poets were dedicated on the same day The 
fragments of Archilochus are to be found m the collections 
of smaller Greek poets by Jacobs, Bergk, and Gaisford, 
and have been published separately by Liebel, Atchilochi 
Reliquiae, Leipsic, 1812, 1818. 

ABCHI MANDRITE (from piv^pa, a fold, cloister, or 
convent), is a title in the Greek Church applied to a 
superior abbot, who has the supervision of several abbots 
and cloisters The name has sometimes been applied 
generally to superiors of large convents In Russia the 
bishops are selected from among the archimandutes 
Although the title is peculiar to the Greek Church, 
it has found its way into Western Europe It is used m 
Sicily, Hungary, and Poland, and has even been applied 
to bishops of the Latm Church 

ARCHIMEDES, the greatest mathematician and the 
most inventive genius of antiquity, was born at Syracuse, 
m Sicily, about 287 n c. In his youth he went to 
Alexandria, and completed his education there under 
Conon, at the royal school of the Ptolemies, of which 
Euclid had been the ornament some half a century before 
On his return to his native city he devoted himself to 
geometrical investigations, and by his great energy and 
inventiveness carried the science far beyond the limits it 
had then attained. Combined with his remarkable faculty 
of analysis was a power of practical application which 
enabled him to establish the science of engineering upon a 
solid mathematical basis. Of the facts of his private life 
we have but a few disconnected notices He was the 
devoted friend, and, according to some accounts, the 
relative of Hiero, king of Syracuse, and he was ever 
ready to exercise his ingenuity in the service of his admirer 
and patron Popularly, Archimedes is best known as 
the inventor of ingenious contrivances, though many of the 
stones handed down about these aie probably fabulous 
He devised for Hiero engines of war, which almost terrified 
the Romans, and which protracted the siege of Syracuse 
for three years There is a story that he constructed a 
burning mirror which set the Roman ships on fire when 
they were withm a bow-shot of the wall This has been 
discredited because neither Polybius, Livy, nor Plutarch 
mention it •, mirrors may, however, as Buffon showed, be 
so arranged as to burn at a considerable distance, and it 
is probable that Archimedes had constructed some such 
burning instrument, though the connection of it with the 
destruction of the Roman fleet is more than doubtful 
Among the most celebrated of his contributions to practical 
science are his discoveries m hydrostatics and hydraulics 
The account usually given of one of these is remarkable 
Hiero, it is said, had set Mm to discover whether or not 
the gold which he had given to an artist to work into a 
crown for him had been mixed with bas er metal Archimedes 
was puzzled till one day, as he was stepping into a bath 
and observed the water running over, it occurred to him 
that the excess of bulk occasioned by the mtioduction of 
alloy could be measured by putting the crown and an equal 
weight of gold separately into a vessel filled with water, 
and observing the difference of overflow He was so over- 
joyed when this happy thought struck him that he ran home 
without his clothes, shouting, “ evprjKa, evp^m,” — I have 
found it, I have found it It may have been this that 
led to his establishing the fundamental piinciple still 
known by his name, that a body immersed m a liquid 
sustains an upward pressure equal to the weight of the 
liquid displaced. Among a number of other mechanical 
inventions ascribed to him, the water-screw may be 
mentioned, which still bears his name. His estimate 
of the capabilities of the lever is expressed m the saying 
attributed to him, Aos 7roS crrfi, mal ttjv yfjv Kivijcrw, 
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“ Q 1V e me a fulcium on which to rest, and 1 will move 
the earth ” 

The life of this philosopher ends with the capture of 
Syracuse by Marcellus, 212 b c In the genera! massacre 
which followed the fall of the city, Archimedes, while 
engaged in drawing a mathematical figure on the sand, was 
run through the body by a Roman soldier Ho blame 
attaches to the Roman general, Marcellus, since he had 
given orders to his men to spare the house and person of 
the sage , and m the midst of his triumph he lamented 
the death of so illustrious a person, directed an honourable 
burial to be given him, and befriended his surviving 
relatives. In accordance with the expressed desire of the 
philosopher, his tomb was marked by the figure of a sphere 
inscribed in a cylinder — the discovery of the relation 
between the volumes of a sphere and its circumscribing 
cylinder being regarded by him as his most valuable 
achievement When Cicero was quaestor m Sicily (75 b c ), 
he found the tomb of Archimedes, near the Agrigentme 
gate, overgrown with thorns and briers “ Thus,” says 
Cicero (Tusc Disp v 23 ), “ would this most famous and 
once most learned city of Greece have remained a stranger 
to the tomb of one of its most ingenious citizens, had it 
not been discovered by a man of Arprnum ” The range 
and importance of the scientific labours of Archimedes will 
be best understood from a brief account of those writings 
which have come down to us , and it may be remarked 
that though some useful and important works may have 
perished, it is probable that these are chiefly details of his 
mechanical inventions, and that all his most valuable 
mathematical discoveries have been preserved The follow- 
ing treatises have escaped the ravages of time . — 

(1 ) On theSpheie and Cylinder (irepl rrjq a^atpaq na t 
tqv hvXlvSpov) This treatise consists of two books, dedi- 
cated to Dositheus, and containing a number of propositions 
i dative to the dimensions of spheres, cones, and cylinders, 
all demonstrated in a strictly geometrical method The 
first book contains fifty propositions, the most important 
of which are — Prop XIV. on the measure of the curve 
surface of a cylinder ; Piops XV and XYI on the surface 
of a cone , Prop XVII. of a frustrum of a cone , Prop 
XXII of a circle, Prop XXXV of the surface of a 
sphere, and Prop XXXVII of the relation between a 
sphere and its circumscribing cylinder The second book 
contains ten propositions, which chiefly relate to plane 
spherical sections. 

(2 ) The Measure of the Circle ( kvkXov pirprjcriq) is a 
short book of three propositions Prop I proves that the 
area of a circle is that of a triangle whose base is equal to 
its circumference, and height equal to its radius , Prop II 
shows that the circumference of a cncle exceeds three 
times its diameter by a small fraction, which is less than 

and greater than , and Prop III that a circle is to 
its circumscribing square nearly as 11 to 14 . He arrived 
at these wonderfully accurate results by inscribing m and 
circumscribing about a circle two polygons, each of 96 
sides , and, assuming that the perimeter of the circle lay 
between those of the polygons, he obtained by actual 
measurement the limits he has assigned. 

(3 ) Conoids and Spheroids (irepl nwvoeiBmv kcu o-cf>aipoa- 
SeW) is a treatise in forty propositions, on the superficial 
and solid dimensions of the solids generated by the revolu- 
tions of the conic sections about their axes 

(4 ) On Spirals (irepl IXiW), is a book, m twenty-eight 
propositions, upon the properties of the curve now known 
as the spiral of Archimedes, which is traced out by a 
radius vector, whose length is proportional to the angle 
through which it has turned from the initial position. 

(5 ) Equiponderants and Centres of Gravity (irtpi 
eirt7reSu)v kropptmfcuiv 7] Ktvrpa fiapw eirtireSov). This COU 
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sicts of two books, and may be called tlie foundation of 
theoretical mechanics, for tlie previous contributions of 
Aristotle were comparatively vague and unscientific. In 
the first book there are fifteen propositions, with eight 
postulates, and demonstrations are given, much the same as 
those still employed, of the centres of gravity — (1) of any 
two weights, (2) of any parallelogram, (3) of any triangle, 
(4) of any trapezoid The second book is devoted to the 
finding the centres of gravity of parabolic segments. 

(6 ) The Quadr ature of the Parabola (Terpayomo/uos 
Trapa^ohijs) is a book m twenty-four propositions, demon- 
strating that the area of a parabola is § of tbe triangle 
having its double ordinate for base and abscissa for height 
His method of arriving at this result is most interesting, 
as being a sort of rude approximation to the modern 
process of area summation by integration. The expedients 
to which he resorted to avoid the idea of infinity are no 
less curious than they aie admirable 

(7.) On Bodies floating in Liquids (II cp! rwv iSan 
E^tcrrapei/ov), is a treatise m two books, on the principles 
of floating, and the positions of equilibrium of floating 
parabolic conoids. 

(8 ) The Psammites (6 xf/app. I ttj?, Lat Arenanus , or sand 
countei), a small treatise, dedicated to Gelo, the eldest son 
of Hiero, on arithmetical numeration, applied to reckoning 
grains of sand, is curious as containing the germ of the 
modern system of logarithms. 

(9 ) A collection of Lemmas , consisting of fifteen pro- 
positions m plane geometry This has come down to us 
through a Latin version of an. Arabic manuscript, and its 
authenticity has been questioned 

In the edition of Archimedes, published by Levault at 
Pans m 1615, the following works are said to be lost* — 
On the Crown of Hieio , on the Cochleon, or Water-Screw , 
on the Helicon, or Endless Screw, on the Trispaston , or Com- 
bination of Wheels and Axles , on the Machines employed at 
the Siege of Syracuse , on the Burning Mirror, on the 
Machines moved by Air and Water , and on the Material 
Sphere. We do not know, however, that he ever committed 
accounts of his mechanical inventions to writing 
The Edito pnnceps of the works of Aichimedes, with the commen- 
tary of Eutocius, is that printed at Basil, in 1544, in Gieek and 
La tin, by Hervagius A Latin translation of them was published 
by Isaac Barrow m 1675 (London, 4to) Nicholas Tartalea (a 
celebrated algebraist), published m Greek and Latin the treatises 
on the Centre of Gravity, on the Quadrature of the Parabola,, and 
on Floating Bodies (Y emce, 3 543) Frederic Commandme edited the 
beautiful Aldiue edition of 1558, 4to, which contains Circuit 
JDimensio, Be Bums Spuahbus, Quadr atura Pardboles , do, 
Conordibus et Spheroidibus, and Be numero Arence, and in 1565 
the same mathematician published the two hooks Be us qua 
vehuntur m Aqud The most complete and magnificent edition of 
the works is that edited by Torelli, and published with the com- 
mentaries of Eutocius at Oxford, in 1792, folio. The most valuable 
edition of the Arenanus, which is also the first modem translation 
of any part of Archimedes, is that published in English by Anderson 
(London, 1784), with useful notes and illustrations. The first 
modem translation of the works is the Fiench edition published by 
F Peyrard (Paris, 1808, 2 vols 8vo) A German translation, by 
Nizze, was published at Stralsund in 1824, and another by 
Gutenaeker, at Wurzburg, 1828, 8vo. See Quart Rev., vol in. p 
89; Plutarch’s Life ofMarcellus, Pope Blount’s Gensur a Ccleh turn 
Auihorum (London, 1690) ; the Arenanus of Archimedes, Oxford, 
1837; Ed Rev., vol xi p 185, Powell’s History of Natural Philo- 
sophy (Lardner’s Oycl ), p 40. 

ARCHIMEDES, Screw op, a machine for raising 
water, said to have been invented by Archimedes, for the 
purpose of removing water from the hold of a large ship 
that had been built by King Hiero. It consists of a water- 
tight cylinder, enclosing a chamber walled off by spiral 
divisions running from end to end, inclined to the horizon, 
with its lower open end placed in the water to be raised 
A section of it is shown in the accompanying woodcut. 
The water, while occupying the lowest portion in each sue- 
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cessive division of the spiral chamber, is lifted mechanically 
by the turning of the machine. Another form of the 



Screw ot Archimedes 


screw has the spiral l evolving free m a fixed cylinder, but 
neither of the machines is now much used. 

ARCHIPELAGO, a name which, though it is now 
applied to auy island studded sea, was formerly the 
distinctive designation of what, though still known as 
the Archipelago, is often distinguished as the Grecian 
Archipelago, namely, that part of the Mediterranean which 
lies between Greece and Thessaly on the W. and Asia 
Minor on the E — the lEgean Sea {’Aiycuov JLeXayos) of 
the ancients Several etymologies of the name have been 
proposed, as — (1), It is a corruption of the ancient name; 
(2), it is from tie modern Greek, 'A yio TLcXayo, the Holy 
Sea , (3), it arose at the time of the Latin empire, and 
means the Sea of the Kingdom {Arche), (4), it is a trans- 
lation of the Turkish name, Ak Degmz, Argon Pelagos, the 
White Sea ; (5), it is simply Archipelagus, the Chief Sea 

The Grecian Archipelago abounds in islands, of which 
the following are the chief — Thaso, near the Rumelian 
(Thracian) coast, opposite the mouth of the Karasu 
( Hestus ) , Samothraki, fionting the Gulf of Saros ; Imbro 
and Lemnos, in prolongation of the peninsula of Gallipoli 
{Chersonesus Thracicaj , Skiathos, Skopelo, Celadroni, 
Pensteria, &c., running out from the southern extremity of 
the Thessalian coast; Negropont {Euboea), the largest of 
all, along the east coast of Greece; Skyros, with its 
satellites, east of Negropont ; Mitylene {Lesbos) and Chios, 
off Asia Minor, Samo and Nikari {Icana), in prolonga- 
tion from Cape St Maria {Mycale Pr ) , Stancho {Cos, iar- 
Tav-Ku), in the Gulf of Cos, with Kalymno to the north ; 
and finally, the great group of the Cyclades, of which the 
most important are Andros, Tenos, Myconos, and Delos, m 
prolongation of Euboea, Zea {Ceos), and Cythnos, running 
out from the south, of Attica, and Melos, Kimolos, Siphnos, 
Antiparos, Paros, Naxos, Amorgos, Astynactea, forming a 
curve, from west to east, with its convexity to the north, 
while to the south are a number of smaller islands This 
profusion gives beauty and picturesqueness to the sea, but 
renders its navigation difficult and dangerous, notwith- 
standing the large number of safe and commodious gulfs 
and bays. Many of the islands are of volcanic formation; 
while others, as Paros, are mainly composed of pure white 
marble. The larger islands have some very fertile and well- 
I watered valleys and plains The chief productions are 
wheat, wine, oil, mastic, figs, raisins, honey, wax, cotton, 
and silk. The people are employed in fishing for coral 
and sponges, as well as for bream, mullet, and other fish. 
The men are hardy, well built, and handsome; and the 
women are noted for their beauty, the ancient Greek type 
being well preserved. The Cyclades belong to Greece; 
most of the other islands to Turkey. 

The other Archipelagoes, portions of ocean with numerous 
islands in close contiguity, as the Indian, Caribbean, 
Patagonian, &c. ; will be described m their respective places. 
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A RCHITECTURE (Latin archtectura, from the Greek 
ap^iriicrwv, a master-builder) is the art of building 
according to principles which are determined, not merely 
by the ends the edifice i3 intended to serve, but by con- 
siderations of beauty and harmony. It cannot be defined 
as the art of building simply, or even of building well 
The end of building as such is convenience, use, irrespec- 
tive of appearance; and the employment of materials to 
this end is regulated by the mechanical principles of the 
constructive art The end of architecture as an art, on the 
other hand, is so to arrange the plan, masses, and enrich- 
ments of a structure as to impart to it interest, beauty, 
grandeur, unity, power Architecture thus necessitates the 
possession by the builder of gifts of imagination as well as 
of technical skill, and in all works of architectme properly 
so called these elements must exist, and be harmoniously 
combined. The combination of technical with imaginative 
features removes architecture from the precise position 
occupied by painting, sculpture, and music, but does this 
more m appearance than m reality, since the greatest 
works of the architect must always be those in which the 
imagination of the artist is most plainly seen 
Like the other arts, architecture did not spring into 
existence at an early period of man’s history The ideas 
of symmetry and proportion which are afterwards embodied 
in material structures could not be evolved until at least a 
moderate degree of civilisation had been attained, while the 
efforts of primitive man m the construction of dwellings 
must have been at first determined solely by his physical 
wants Only after these had been provided for, and 
materials amassed on which his imagination might exercise 
itself, would he begin to plan and erect structures, possess- 
Elements mg not only utility, but also grandeur and beauty. Before 
of nrclntec- proceeding to inquire into the history of architecture, it 
feohon 61 " ma y be well to enumerate briefly the elements which in 
combination form the architectural perfection of a build- 
ing These elements have been very variously determined 
by different authorities. Vitruvius, the only ancient writer 
on the art whose works have come down to us, lays down 
three qualities as indispensable in a fine budding, viz, 
Fimitas, Vtihtas, Venustas, stability, utility, beauty. In 
an architectural point of view the last is the principal, 
though not the sole element ; and, accordingly, the theory 
of architecture is occupied for the most pari with aesthetic 
considerations, or the principles of beauty in designing 
Of such principles or qualities the following appear to be 
the most important : size, proportion, harmony and sym- 
metry, ornament, and colour All other elements may be 
reduced under one or other of these heads 
Size, With regard to the first quality, it is clear that, as the 
feeling of power is a source of the keenest pleasure, size, 
or vastuess of proportion, will not only excite m the 
mind of man the feelings of awe with which he regards 
the sublime m nature, but will impress him with a deep 
sense of the majesty of human power It is, therefore, 
a double source of pleasure. The feelings with which we 
regard the Pyramids of Egypt, the vast monoliths at 
Rome, the massive temples of Sicily and the Parthenon, 
and the huge structures of Stonehenge, sufficiently attest 
the truth of this principle 

The qualities in the general disposition of the parts of 
a building which are calculated to give pleasure to the 
beholder, are proportion, harmony, and symmetry. To 
obtain a clear idea of the general plan, m order to appre- 
ciate these qualities, the best method is to contemplate 
the building under conditions that prevent the mind from 
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being distiubed by the consideration of the details — at 
a distance, for instance, or by moonlight, when its out- 
lines may be seen standing boldly out against the sky. 

Thus the mass of a Gothic cathedral, the proportion of its 
parts, the outline of tower, nave, choir, and lady-chapel, 
the deep shadows which show the projection or recess of 
its various parts, are m themselves beautiful even when 
there is not light enough to distinguish mouldings, carvings, 
or tracery. 

Proportion itself depends essentially upon the employ- Proportion 
ment of mathematical ratios m the dimensions of a building 
It is a cunous but significant fact that such proportions as 
those of an exact cube, or of two cubes placed side by side 
— dimensions increasing by one-half (eg , 20 feet high, 30 
wide, and 45 long) — or the ratios of the base, perpendicular, 
and hypotenuse of a right-angled triangle (eg } 3, 4, 5, or 
their multiples) — please the eye more than dimensions taken 
at random No defect is more glaring or more unpleasant 
than want of proportion The Gothic architects appear 
to have been guided m their designs by proportions based 
on the equilateral triangle. 

By harmony is meant the general balancing of the several Harmony, 
parte of the design. It is proportion applied to the mutual 
relations of the details Thus, supported parts should have 
an adequate ratio to their supports, and the same should be 
the case with solids and voids Due attention to proportion 
and harmony gives the appearance of stability and repose 
which is indispensable to a really fine building Sym- Symmetry, 
metry is uniformity in plan, and, when not carried to 
excess, is undoubtedly effective. But a building too 
rigorously symmetiical is apt to appear cold and tasteless. 

Such symmetry of general plan, with diversity of detail, as 
is presented to us in leaves, animals, and other natural 
objects, is probably the just medium between the excesses 
of two opposing schools. 

Next to general beauty or grandeur of form in a building Ornament, 
comes architectural ornament Ornament, of course, may 
be used to excess, and, as a general rule, it should be con- 
fined to the decoration of constructive parts of the fabric ; 
but, on the other hand, a total absence or a paucity of orna- 
ment betokens an unpleasmg poverty Ornaments may 
be divided into two classes— mouldings and the sculptured 
representation of natural or fanciful objects Mouldings, 
no doubt, originated, first, in simply taking off the edge of 
anything that might be in the way, as the edge of a square 
post, and then sinking the chamfer in hollows of various 
forms; and thence were developed the systems of mouldings 
we now find m all styles and periods. Each of these has 
its own system ; and so well are their characteristics under- 
stood, that from an examination of them a skilful architect 
will not only tell the peiiod in which any building has been 
erected, but will even give an estimate of its probable size, 
as professors of physiology will construct an animal from 
the examination of a single bone Mouldings require to be 
carefully studied, for nothing offends an educated eye like 
a confusion of mouldings, such as Roman forms in Greek 
work, or Early English m that of the Tudor period. The 
same remaik applies to sculptured ornaments They should 
he neither too numerous nor too few, and, above all, they 
should he consistent. The carved ox skulls, for instance, 
which are appropriate in a temple of Testa or of Fortune, 
would he very incongruous on a Christian church. 

Colour must be regarded as a subsidiary element in Colour 
architecture, and although it seems almost indispensable 
and has always been extensively employed in interiors, it is 
doubtful how far external colouring is desirable. Some 
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contend that only local colouring, i e , tlie colour of the 
materials, should be admitted , but there seems no reason 
why any colour should not be used, provided it be employed 
with discretion and kept subordinate to the form or out- 
line This subject is of too much importance to be dis- 
missed summarily here, and will be treated in a supple- 
mentary notice at the end of this article. 

As has been already pointed out, the origin of the art is 
to be found m the endeavours of man to provide for his 
physical wants. A picturesque account of the early stages 
m its progress is given by Vitruvius According to him, 
man m his primitive savage state began to imitate the 
nests of birds and the lairs of beasts, and constructed 
arbours with twigs of trees To these arbours succeeded 
huts with walls composed of dried turf, strengthened with 
reeds and blanches. From huts to houses the progress is 
gradual and easy Other writers have endeavoured to 
trace three orders of primitive dwellings — the cave, the hut, 
and the tent — constructed severally by the tribes who 
devoted themselves to hunting and fislung, to agriculture, 
and to a pastoial and nomadic life There can he no 
doubt that climate and siuroundmg circumstances affected 
not only the form of the pumitive, buildings but also the 
materials employed Thus, where tree3 abounded, stone 
was probably a material seldom used, as it entailed a much 
greater amount of labour than timber , but as stone would 
neither burn nor rot, it was pi ef erred for all durable pur- 
poses. Where wood was plentiful, as in Greece and m 
Lycia, stone aichitecture exhibits traces of an original 
timber construction The columns were originally posts, 
and the architraves and triglyphs beams resting on each 
other The Lycian tomb m the Butish Museum furnishes 
a strong proof that there the art of the carpenter preceded 
that of the mason, and suggested forms, which became con- 
ventional, and fiom which the latter could not venture to 
depart On the other hand, in the plains of Egypt, where 
building timber is scarce, and where there is abundance of 
large stone m the mountains, the mason element seems to 
have prevailed. In such plains as those of Nineveh and 
Babylon artificial stone was made from lumps of dried or 
burnt clay. Finally, in vast sandy deserts, where there are 
neither trees nor stones, the skins of beasts, sewed together 
and supported by sticks, formed the earliest shelter. This 
soon grew into the tent, and its form still influences the 
architecture of the Chinese and the Tartars Much in- 
genuity has been expended m the inquiry whether it was 
timber or stone that first gave birth to the art of architec- 
ture, the probability is, that the hut, the cairn, and the 
tent, all contributed their share m different countries. 

No traces remain of the steps by which the beautiful 
temples of Egypt or the magnificent halls of Persia and 
Assyria were developed from these rude beginnings. The 
earliest known structures of those countries belong to an 
age already considerably advanced m civilisation and mthe 
art of construction. And the history of architecture from 
its earliest specimens m Egypt is not one continuous line I 
of progress We can indeed show how from these early 
structures sprang the art of Greece , how that was modi- 
fied by the Romans ; and finally, how the Pointed archi- 
tecture of the 13th century arose But the development 
is not gradual; it proceeds by a senes of steps, and one 
style does not shade imperceptibly into another. No doubt 
the architects of each country borrowed somewhat (in 
detail more especially) from the designs of the adjacent 
countries; but, nevertheless, each country originated forms 
peculiar to itself, and in all its artistic efforts continued 
to repeat and elaborate them. So definite are the charac- 
tenstics of the styles of different nations, that from the mere 
form, carving, or decoration of any structure, its age and 
its architects can, usually, he fairly determined. 



Prehistoric Structures 

The numerous lehcs of structures left by primeval man 
have generally little or no architectural value The only 
interesting problem regarding them, the determination of 
their date and purpose, and of the degree of civilisation 
which they manifest, falls within the province of archaeology. 

The principal specimens of such prehistoric erections 
may be classified thus — 

(1 ) Monoliths ( Maenhir , from Ifaen, a stone, hir, high), 
or single upright 
stones (fig 1). The 
best example is at 
Carnac, m Brittany. 

This huge stone, 
when perfect, was 
63 feet high, and 
14 feet in diameter 
at its widest part 
It is rudely shaped 
to a circular form, 
and weighs about 
260 tons 

(2 ) Cromlechs , table-stones, generally consisting of one 
large flat stone supported by others which are upright (fig. 
2) The cromlech is also named Dolmen, from Taal, or 
Daul, a table, and 
Maen, a stone. A 
good example of 
the cromlech is the 
structure known 
“ Kit’s Coity 
House,” near Maid- 
stone. Other ex- 
ples occur in 
different parts of 
Great Britain and 
Ireland, and numerous specimens are found in Algeria, 
in India, in the country east of the Jordan, m Guernsey, 
and near Saumur, on the Loire. 

(3 ) Circles of Stone — The most important specimen of 


Fro 1 — Maenhir and Tnlithon 




Fig. 3 — Stonehenge (restored, after Inigo Jones). 



Pl Qi 4 , — Circles of Avebury (restored). From 'Waring’s Stem 
Monuments. 


these in Britain is Stonehenge (fig. 3), Others are found 
at Avebury, in Wiltshire (fig. 4); at Stanton Brew, _ m 
Somersetshire; at Stenms, in Orkney; and at Callemish r 
in Lewis ; and several have been discovered in the districts 
I around Mount Sinai and Aden In some circles, as at 
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Stonehenge, as well as separately, are found trilithons (fig. 
1), which appear to be a modification of the dolmen. 

(4.) Tumuli — These 
include the beehive 
hills, so called from 
their shape, found 
scattered throughout 
Cornwall, Wales, and 
Scotland (fig. 5). 

Similar, but superior, 
edifices are to be met 
with in Ireland ; and 
of these, New Grange, 
near Drogheda, ap- 
parently a burial 
mound, is the finest specimen (fig. 6). The design of the 



Fig, 5. — Beekire Hut, Lewis. From 
'Waring. 



Fig. 6. — Section of chambered Burial Mound, New Grange, Ireland. 
From Waring. 



Fig. 7. — ft Nurhag," near Isili, Sardinia. From Waring. 

“ nurhags ” (fig. 7), which are found in great numbers in 
the island of Sardinia, has greatly puzzled archaeologists. 
It has been conjectured that they were sepulchres, the dead 
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Fig. 8. — Section of Piet’s House, Pierowall, Orkney. From 
Archccologia , vol. xxxiv. pi. 17. 

being exposed on their summits. Of the so-called “Piets’ 
houses” of the Orkney Islands, 
some are chambered tumuli, 
while others may be more 
properly described as under- 
ground dwellings (fig. 8). 

(5.) Wooden huts , the sub- 
merged remains of which 
hare been recently discovered 
in the lakes of Switzerland, 

as well as in Sweden, in ^ ^weumgs, or 

Italy, and m Ireland. These Crannoges, Lake Ardakillin, 
erections, which rose on piles Roscommon. From Txoyon’s 
just above the surface of Edb. Litres, im. 
the water, present no features of architectural interest. 



A specimen of prehistoric sculpture, on stone, taken 



Fig. 10.— -Ancient Swiss Lake Dwellings. From Troyon’a 
JJab. Lacustrcs , 1860. 


from ruins in the island of Gozo, in the Mediterranean, is 
given in fig. 11. 

Prehistoric remains 
are separated by a 
wide gulf from those 
which now fall to be 
noticed, inasmuch as, 
whether or not they 
led, by improvement 
in their forms, to any- 
thing really architec- FlG - H.— Ornaments on stone, Gozo. 
tura^ no evidence re- From Wring, 

mains of such progress, and they must therefore be re- 
garded as practically dissociated from anything that we 
have now to describe. 



Egyptian Architecture. 

For the beginnings of the art — its earliest efforts, 
grand even in their infancy — we must turn to Egypt. 

A short description of the general configuration of the 
country may be useful here. Its habitable land is a narrow 
strip a few miles wide, extending from the Nile, on one or 
both its banks, to the rocks or desert. About 100 miles up 
the river is Cairo, and close to it Memphis, the old capital of 
Lower Egypt, Heliopolis, and the'great pyramids of Ghizeh, 
Abooseer, Sakkara, and Dashour ; 450 miles higher up the 
river is the site of the great Thebes, with Karnak and 
Luxor on the right or eastern bank, and Medinet Haboo on 
the west. Beyond this in succession are Esne, Edfoo, 
Elephantina, Syene, and Philee, close to the first cataract. 
Higher up (in Nubia) are the great caves of Aboosimbel, 
and at a still greater distance the pyramids of Meroe, or 
Dankelah. The rock is generally limestone up to Thebes, 
sandstone and breccia to Syene, where the well-known 
variety of granite, with hornblende, is found ; these with 
the addition of unburnt brick, are the chief materials used 
in the construction of the Egyptian architectural monu- 
ments. The granite was principally supplied by the quarries 
at Elephantina and Syene, for which the Nile offered a 
ready mode of conveyance, although it appears that the 
obelisks and other enormous blocks were sent by land. 
Some species were brought down the river from Ethiopia, 
but we do not find that the materials were brought from 
any other foreign country. It may ’be remarked, too, that ' 
in the earliest structures the common gres or sandstone is 
principally employed. Excepting the obelisks and some 
few of the propylsea, all the temples at Thebes are of that 
material. In Lower Egypt, on the contrary, and in the 
works of later date generally, almost everything is con- 
structed of granite. 

It seems quite certain that Egyptian art is original and 
not derived from that of India j and it may be concluded 
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with great probability that the structuies of Egypt are the 
oldest specimens of architecture m the world The origin 
of the structures themselves has been matter of some discus- 
sion By several writers it has been thought that the rock- 
cut caves of Upper Egypt were the earliest efforts of archi- 
tectural design, and furnished models for the enormous 
piles raised along the banks of the Nile An examination 
®f these caves, however, will show clearly that the very 
reverse is the case, and that the carvings of the excavations 
are imitated from the above-ground buildings 

The oldest works of the Egyptians, accoidmg to Hero- 
dotus, were the embankment of the Nile by Menes, the 
foundation of the city of Memphis, and the commencement 
of a temple to Vulcan. Next we learn fiom Manetlio, as 
cited by Eusebius, that Vcnephes, the fourth king of the 
first dynasty, built some pyramids at a place called Cocho- 
men, but this is all we know of them Eusebius further 
records that Tosorthus, or Sosorthus, the second king of 
the third dynasty, found out how to build with polished or 
smooth stone (/cat rrjv fha £ecnw Xidm olKoSofirjv evpero) 

The next structure of which we have notice is the Great 
Pyramid, the most gigantic work in the world — one which 
never has been, and perhaps never will be surpassed At 
this time the Egyptians must have leached a proficiency m 
the mechanical aits of which we can form no conception 
They seem to have been able to quarry rocks of the hardest 
stone, even granite — to transport them to great distances 
— to raise huge blocks, vast monolith obelisks, that would 
puzzle our engineers with their best tackle— and, moie 
wonderful still, they appear to have had the power not only 
of polishing granite, but of carving on that most stubboin 
material with the utmost facility, large suifaces and even 
huge statues being covered with hieroglyphics of the most 
minute kind and of the highest finish It is impossible to 
discover how this was done, for though Herodotus (11 124, 
125) tells us they had iron tools, it was long before the con- 
version of that metal into steel had been found out, and with 
all the best modern tools of steel, it is difficult and costly 
to carve even plain letters in granite. According to the 
account of Herodotus, the occasion of the erection of this 
great work was the caprice of a king, Cheops, who is sup- 
posed to be the Suphis of Syncellus, and the Chembes of 
Diodorus. This kmg was a tyrant of the very worst kind , 
he closed all the temples throughout Egypt, forbade every 
sort of religious observance, and forced all his subjects to 
labour for him as he pleased Among other whims, he 
deter min ed to build this pyramid as a tomb for himself 
The stones were quarried m the Arabian mountains, and 
none were less than 30 feet long. They weie then con- 
veyed by the Nile to a newly-constructed road, three-quar- 
ters of a mile long, 60 feet broad, and m a cutting of 48 
feet This road, of polished stone, and carved with figures, 
took ten years to complete Twenty years were spent m 
building the pyramid itself. 

The site of this extraordinary structure is at Ghizeh, in 
the neighbourhood of Cairo The base was, Herodotus 
tells us, 8 plethra (about 808 English feet) square, and 
the height the same. This, however, is not the case, the 
Greek author having probably measured the sloping edge. 
The dimensions are variously given by the various persons 
who have measured it. M Nouet, who was of the French 
commission m Egypt, and had perhaps the best means of 
ascertaining the truth, states its base to be a square whose 
side is 716 French or 768 English feet, and gives the 
height as 421 French or 452 English feet. The dimen- 
sions of the pyramid m its original state, as given by 
Colonel Vyse, are 764 feet length of base, 7 20 feet slant side, 
and 480 feet high. According to Sir Henry James [Notes 
on the Great Pyramid, 1869), the side of the base is 760 
feet; while Professor Piazzi Smyth gives this as 763'81, and 


the height as 4S 6 2567 1 he pyramid thus covers upwards 

of 13 acres, and is about 150 feet higher than St Paul’s 
cathedi al As compared with the hugest building m the 



Fig 12,— Section of Great Pyramid 
Ghzch 


From Vjse’s Pyramids of 


world, St Peter’s, Rome, the Great Pyramid covers an 
aiea which is as 58 to 22, or nearly three times as much, and 
is 50 feet highoi Like almost all the other pyramids, its 
sides face the caidmal 
points, and it is entered 
fiom the noith by a 
descending passage, 
which leads to a feu 
small chambeis or cells, 
the largest of which is 
but 17 7 feet wide In 
one of these a solitary 
sarcophagus was found. 

The pyramid appears 
to be a solid mass of 
stone, and is built m 
regular courses or lay- 
3 , which varym thick- 
ness from 2 to 5 feet, 
each receding from the 
one below it to the 
number of 202, though 



Fro IS —Entrance to Great Pyramid 
of Gizeli. 


even this is variously stated from that number to 260, 
as indeed the height is given by various modern tra- 
vellers at from 444 to 625 feet. And tbe ancient writer* 
differ as widely both 
among themselves and 
from the modems On 
the top comse the area 
is about 10 English feet 
square, though it is be- 
lieved to have been 
originally two courses 
higher, which would 
bring it to the smallest 
that m regular gradations 
it conld he. This vast 
erection, ou which the 
labours of 100,000 men 
were bestowed for twenty 
years, and which con- 
tains 85 millions of 
cubic feet of stone, must 
have cost (reckoning 
quarrying, transport — 
twice by land and once by river — squaring^ hoisting, and 
setting at 2s. per foot) something like 8& millions of English 
money. 

IT — 40 



Fig 14 — Part Section of Great 
Pyramid From Yyse. 
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i it!,, i A second pyramid, dose to the first, was built by the 

KVMii.ifk successor of Cheops, whom Herodotus calls Chephren; the 
inscriptions on the stones, however, give the name Shafra. 
The side of its base is about GO feet less than that of 
the former. About forty years later, Mycerinus, or Men- 
cheres, built a third; but the side of the base is only 
about 3G4 feet, or less than half that of the Great 
Pyramid. It was, however, entirely faced with polished 
granite, while the others were of limestone. A statue of 
King Chephren has recently been found in a temple close 
adjacent to the pyramids, and now forms one of the most 
remarkable objects in the museum at Cairo. Canina (Archi- 
tectura Antica, part i.) has described altogether twenty large 
and twenty-seven small pyramids, some not more than 30 
feet square. But the researches of Lepsius and others prove 
that the number is much greater than this, and on the range 
of cliffs overlooking the Nile, from Abooroash in the north 
to Illahoon in the south, the number is probably not under 
100. 

l>3i.ign and A great deal of trouble has been taken to discover the 
corn-true- principles on which the Egyptians planned these erections, 
tion of the r^ Q most reasonable theory is that each side was meant 
pjiami s. ^ equilateral triangle, four of which, laid sloping and 
brought to a point, would compose the pyramid; but neither 
the dimensions nor the angles agree with this. It is true 
that the sides of the three great pyramids have an angle 
with the horizon of from 51£° to 52£° or thereabouts ; hut 
those at Abooseer and at Sakkara, as given by Canina, 
measure 55°, while at Baikal, near Meroe, the angle is no 
less than 72°. At Dashour the pyramid has a slope about 
half way up of 53°, which afterwards is flattened to 44°. 
At Meydoum there is a pyramid in three great steps. If, 



Fia. 15.— Pyramid of Meydoum. From Vyse. 

therefore, the Egyptians had begun to work on the above 
theory, they departed from it in many notable instances. 

The following seems to have been the manner in which the 
pyramids were generally constructed. A level platform 
was cut in the rock, a portion of which was, however, left 
in the centre above the general level to serve as a sort of 
core to the pyramid. A deep chamber was then sunk in 
the rock, with a passage leading from it always on the 
north side, and usually at an angle of 26° to 28°, to the 
surface of the ground. It is curious that these passages 
were almost always of one dimension, viz., 3 ft. 5 in. wide, 
and 3 ft. 11 in. high. Over the chamber was built a mass 
of masonry, which was gradually added to at the side and 
top, according to the power, or the wealth, or the length of 
life of the founder. Finally, the angles of the stones were cut 
off to the proper slope, or a casing added, and the pyramid 
thus completed from the top. Some of the casings were 
highly finished. Those of the first and second pyramid 
were of polished stone ; that of the third was of polished 
granite. Occasionally, as in the Great Pyramid, and in the 
southern one at Dashour, there was a chamber built above 



Fm. 16. — Section (facing east) of South Stone 
Pyramid at Dashour. From Vyse. 


the one which was cut in the rock. Their entrances were 
carefully con- 
cealed, and even yA' N 

the doors of 
the chamber de- 
fended by gi- 
gantic portcul- 
lises of granite, 
some 8 to 10 feet 
square, weigh- 
ing 50 to 60 
tons, so as to 
render the se- 
curity of the 
chambers as 
great as possible. Yet every chamber in the chief pyra- 
mids, at least, except perhaps “the false one” at Meydoum, 
has been rifled ages ago, and so the great purpose of their 
erection utterly set at nought. Most of the sarcophagi 
vdiich they once con- 


tained have also been 
carried away. One, that 
of Mycerinus, was lost in 
its passage to England; 
but- the mummy-case and 
mummy which it con- 
tained are now in the 
British Museum. The 
sarcophagus of the Great 
Pyramid still rests in its 
chamber. An extra in- 
terest belongs to the third 
pyramid (of Mycerinus) 
owing to its chamber 
being ceiled with a point- 
ed arch. But it is not a 
true arch, the stones being 
merely strutted against 17.— Sepulchral Chamber, Third 
each other, as over the p y ramid - ^omVyse. 

entrance to the Great Pyramid (see fig. 13 supra), and the 
underside cut to the above form. The 
chamber of a pyramid at Sakkara was 
lined with blue and white tiles like 
the Dutch style ; and at the false one 
at Meydoum there is, about two-thirds 
up, a band about 12 feet wide, left 
rough all round, and it has been sup- 
posed that this may have been left as 
a ground for decoration. But there is 
nothing to prove this. Herodotus, 
however, expressly says that the ex- 
terior was richly sculptured, and a 
model of a pyramid that is to be seen 
at the Museum of Cairo bears out his statement. The con- 
struction of pyramids seems to have ended in Lower Egypt 
at a very early date, with the old dynasty of Memphis. But 
some of crude brick, and containing arched chambers, are 
found at Thebes, and are supposed to be of date about 
1200 b.c. Many similar structures, but on a very much 
smaller scale, were erected in Ethiopia and Meroe down 
to about 700 B.O. 

Many theories have been stated as to the purposes for 
which these gigantic monuments were erected, hut the 
opinion of M. Mariette, the latest, as well as one of the 
most learned writers, may he taken as correct, viz., that 
every pyramid was a tomb and the gigantic enclosure of a 
mummy. It is certain that every pyramid is on the western 
bank, of the Nile, the region of the setting sun, and thus 
associated by the Egyptians with the regions of death, and 
that each group of pyramids is the centre of a necropolis. 




Fig. 18.— Section of 
Sepulchral Cham- 
ber, Third Pyrar 
mid. From Vyse. 
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Nest to the pyiamids in massive gundeui comes the Gieat 
Sphinx, and ail additional mteie&t has lately been asso- 
ciated with this statue, from the finding of an inscription, 
which seems to piove that it was sculptured before the tune 
of the builder of the fiist pyramid The Egyptian sphinx 
was quite different fiom the Gieek, which usually had a 
female head on the body of a winged lion, whereas the 
Egyptian was wingless, and had usually the head of a 
man, bearded and capped, and thus represents strength 
and wisdom. Those with the head of a ram, or cuo- 
sphinxes, are supposed to be dedicated to Amen (Jupiter 
Ammon), those with the head of a hawk are called 
hieraco-sphmxes, and are sacred to Ra, or the sun. The 




Fia 19,— Figures at Thole-. 

Great Sphinx at Ghizeh has the body of a lion crouch- 
ing close to the ground, the height from the floor, or plat- 
form on which it lies, to the top of the head is 100 
feet ; the total length is 146 feet , across the shoulders it 
measures 34 feet The head, from the top to the chin, 
is 28 feet 6 inches, and is calculated to be 40,000 tunes 

the bulk of an ordinary 

human head. A small 
temple or sanctuary was 
built between its paws 
With the exception of 
this, and the paws them- 
selves, which are of ma- 
sonry, the whole appears 
to be carved out of the j 
solid rock. Indeed, it ! 
may safely be assumed to 
be solid; for Colonel Yyse 
drilled a hole 27 feet 
deep into the shoulder, 
and found that, so far at j 
least, it was so. 

Another grand memo- 
lial of the old dynasty 

must he mentioned, viz , „ „„ m , , , 

o ' a' Fig 20,— -Temple between paws of 

the Serapeum near the ^rnYyse. 

pyramid of Sakkara, dis- 
covered in 1851 by M. Mariette, and excavated 30 feet 
deep m the solid rock. It contains the mummies of 
the sacred bulls, placed in gigantic sarcophagi, 11 feet 
high, 7 to 8 feet wide, and 13 to 18 feet long, each of 


v. Inch is placed in a chamber. The chambeis, fort) m num- 
bci, aic excavated on each side of galleues about 12 feet 
wide, the ceilings being t ut (not built) to the form of an 
aich. 

No gieat distance beyond Sakkara, in the district called -abji 
the Fa) com, was the famous Labyimth, an immense mass 
of buildings mentioned by Heiodutu3 as the palaces built 
foi the twelve kings. From his description of it thio appears 
to have been as gieat a work and as great a wonder as the 
pyiamids themselves. It was close to Lake Mcens, and con- 
tained m the time he wiote 3000 chambeis, half above and 
half below ground, besides immense halls, corndors, courts, 
gaidens, &o The loofs were w holly of stone, and the walls 

coveied with sculpture. On one side stood a pyiaimd 40 
orgyiae, or about 243 feet high. It appears fiom the ruins 
that huge masses of buildings once occupied thiee sides of 
an open quadiangle, about 200 yards squaie m the inside — 
the two wings being about 300 yaids long, and the thud 
side about 400, measured on the outside. The pyramid, as 
stated by the v uncus authonties, occupied the greater pait 
of the fourth side, and measured about 348 feet squaie. 

There are a multitude of small chambers m two stones, as 
descubed by Herodotus , and Canma supposes there was a 
third story above these suppoited on columns — a sort or 
open gallery 

Tombs —The great reveience paid by the Egyptians to To ail ■ 
the bodies of then ancestors, and them caieiul preservation 
of them by embalmment, necessitated a gieat number and 
vast extent of tombs Some of these, elected long after 
the building of pyianuds had ceased, aie built up above 
ground, otheis aie caves cut m the sides of locks, otLas 
aie passages tunnelled under giound to a gieat extent. The 
tombs above giound have been for the most part destioyed 
But some very interesting ones are found near the Great 
Pyramid They are of well-squared stone, m the form of 
tiuncated pyiamids, the tops aie level, and they show no 
appearance of anything having been built above them. But 
theie must have been a covering of some kind, as pits, leading 

to sepulchral chambeis 

beneath, aie cut down -rn-rrr-y- - . 

directly from the sui- „ j , . Ik > 

face level The most — j U ^ N 

cuiious tomb at Ghizeh _ ' ^ 6 (] * 

is known as Campbell’s, - , n 

of the supposed date of x 
about 660 bc. It is an v gT vl ^ 

open excavation, 53 ft s sjOis $ ^ 

6 in deep, 30 ft by ' , ^ | ^ 

26 ft 3 in. on plan, \ ^ 

with niches, Ac , lead- 
ingout of it. In these ^ 
weie found four sarco- 

phagi, one of which, of vl, . . . . * 

basalt, is m the British i 

Museum. This exca- ||J| ^ x ^ J ^ 
vation is supposed, from |[ | II 

some indications left of SjlrTwil f ' Is 

a springing stone, to 

known stone arch of a d k j | 

large size. In fact, it is || | 

difficult to imagine any 

other way in which this 

large excavation could : “‘ a s io zo so 

have been covered. But 

it. • i i Fia. 21.— Campbells Tomb; section 

the special object actu- looki ^ ^ om y ; se , 

ally found was a tomb 

built up in the centre of the excavation, of good masonry, 


Fig, 21.— Campbell’s Tomb; section 
looking west. From Yyse. 
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covcicd by tliice stones a> stiuh, ovcl which was a pei- 
tcctly formed voussoired aich. This aich was destioyed 
not long ago by the Egyptian 
Government, in older to build 
a null Outside the whole ex- 
cavation was a deep trench 3 
ft 4 in. wide, and 7 o feet deep, 
from which branch out a num- 
ber of chambeis. This excava- 
tion was piobably finished 
above with some such trun- 
cated pyianud as we have al- 
ready described 

Even moie interesting aie 
the tombs at Beni Hassan 
and Thebes There is little 
attempt at aiclutectural decor- 
ation m these, except the 
facade and somo columns cut 
m the rock inside, but they 
are filled with the most intei - 
eitmg paintings, representing 
even the minutest incidents of „ _ , , „ , 

private life A model of one ’ 

was exhibited m London by 

Belzom; and there is a valuable seues budt up, and 
painted in fac-simile, m the Vatican at Rome It appears 
that as soon as a king succeeded to the throne, the excava- 
tion of his tomb commenced, and proceeded year by year 
till his death Canina has given plans and sections of several 
of the loyal tombs, extending from 250 to 400 feet dnect 
into the solid rock Several of these tombs at Beni 
Hassan have external facades high up in the cliffs, consist- 
ing each of two columns in antis, to w r hich we shall have 
again to refer when heating of the ongin of the Giecian 
Doric Others, as at Glrneh and Sakkara, have their 
entrances level with or below the giound, and without 
exteinal decoiation, whilst otieis, as at Thebes, have their 
entrances high up in the face of the cliffs, and not only 
without ornament of any kind, but closed up as if for 
purposes of concealment. But each, no mattei of what size 
or description, had one or more chambers or corridors, m 
the floor of some one or other of which was sunk a deep 
pit. Leading out of this pit, again, weie other cham- 
bers, in one of which was deposited the sarcophagus 
When this was done the pit was filled up so as to render 
the concealment of the place of sepulture as complete as 
possible. One of the grandest at Thebes is that of a priest, 
otherwise unknown to fame, which comprises a series of 
halls, passages, and chambers, at various levels, branching 
off m one place three diffeient ways. In all, it is 862 feet 
long, and the pait actually excavated occupies an area of 
23,000 feet 

Many of the paintings already alluded to are often 
simply executed m colour, but others are emphasised by 
being sculptured also in slight intaglio This came mto use, 
it would seem, about the 14th century b c , the earlier work 
being m relief The stone was usually prepared for paint- 
ing by being covered with a very thm fine stucco. Even 
the fine granites were so coveied sometimes, and the wood- 
work also. Imitations of costly woods, <fec, are to be 
found even at this early time 

Temples — The Egyptian temples range from the time 
that Thebes became the capital (about 2000 bo) down to 
the time of the Csesars. 

Of all the temples, the most remarkable is perhaps the 
rock-cut one of Aboosimbel, m Nubia, supposed to have 
been excavated m the 14th century b c. The facade was 
cut in the steep face of a rock, the entrance doorway 
being flanked by two gigantic statues (66 feet high) on 


each side The mam featuie internally was a grand 
hall suppoiled by two rows of detached piers, m front 
of each of which is a statue 17 ft 8 m. high. Another 
remarkable temple exists at Ghizeh, built up within a great 
excavation in the rock, here was found the statue of 
Chephren befoie mentioned The temple is lined with 
immense blocks of polished granite, as are also the piers, 
each of these being of one stone about 15 feet high, 5 feet 
wide, and 3 2 thick. Ovei this structure there was clearly 
another, above giound, as extensive remains of fine stone- 
walling still exist This singular edifice is without inscrip- 
tion of any kind, and evidently was connected in some w r ay 
with sepultuie, as tomb-chambers lead out of it The 
apparently great antiquity of these and othei excavations 
lent countenance to the theory to which we have before 
alluded, viz , that the origin of Egyptian art is to be found 
m them But Mie evidence before us distinctly shows that 
all the forms used m the great excavations at Aboosimbel, 
Thebes, Beni Hassan, and other places, are clearly copied 
fiom built buildings Thus, we have the ceilings arched 
out of the solid rock, or formed with clear imitations of 
beams, squaied or lound, also cut out of the rock, just as 
squaie beams oi round logs were used m ordinary buildings , 
and so with the other parts of the excavations 

The giandest aiclutectural efforts of the Egyptians are 
shown m their built temples, whose construction ranges 
fioin the time at winch Thebes became the chief capital 
(about 2000 bo) down to so late even as the time of the 
Csesars Sir Gaidner Wilkinson, m his Architecture of 
Ancient Egypt, gives a very full account of these edifices, and 
classifies them thus — 1 Sanctum y Temples, oi those with 
only one single chamber. 2 Penpteial Temples , or the 
like, but surrounded with columns 3 Temples m Antis , 
with a portico of two or four columns in front. 4. Those 
with poiticos of many columns, as Esne, Dendera, &c , 
and many muei chambeis 5 Those with large courts, 
and with pyramidal towers or propylons in front. The 
earliest temples were small, consisting of a simple chamber 
to hold the statue of the deity, with one opening or door- 
way m front, through which the votary might look, and 
with an altar for sacrifice They were sanctuaries into 
which only priests might enter The building was sur- 
rounded wuth a wall of buck forming a court or temenos, 
winch was entered by a tall stone gateway or propylon, 
and was often planted with tiees In process of time these 
temples weic enlarged, and there w r eie added chambers for 
the pnests, and laige do oi ways flanked by towers with 
sloping sides (Plate YII fig 5), and sometimes by a 
portico or pronaos (fig 2) supported by columns. The 
vestibule, or court-yard, was surrounded by a colonnade 
(fig 4) , the propylon was of gigantic proportions, and full 
of chambers (figs 1, 4) The sanctuary, adytum , or err/ras 
(fig 4), still contained the idol and its altar. Across the 
court, and, m fact, sometimes for an immense distance 
outside, there was a Spopos, or avenue of sphinxes, through 
which processions defiled. At the commencement of this 
avenue there was frequently an open or hypsethral build- 
ing, or peristyle of columns, where it is supposed the 
piocessions assembled and were marshalled. This building 
is called a canopy by Sir Gardner Wilkinson. 

The pyramidal form of the propylaea, peculiar to Egyptian 
temples, may have been suggested by the pyramids, as 
neither that form nor those adjuncts to a temple appear 
to have been used before the period at which it is supposed 
the former were constructed. The grandeur and dignity 
inherent in that form would indeed hardly be suspected 
till its appearance in the pyramids themselves j and certainly 
the impression of its effect must have been strong, to 
induce men to seek it in a truncated pyramid under a very 
acute angle, as in the propylsea, relying on the effect of 
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its outline alone It was gradually, too, that this ten- 
dency was generally applied, for m the earliest Pharaonic 
structures the vertical outline is most common, except m 
the propyleea, where they exist ; and in the structures of 
the Ptolemies the inclined outline pervades everything 
The larger and more perfect structures do not externally 
present the appearance of being columned, a boundary 
wall or penbolus girding the whole, and preventing the 
view of any part of the interior, — except perhaps the tower- 
ing magnificence of some inner pylones, of the lofty 
tops of an extraordinary avenue of columns, with their 
superimposed terrace ; of the tapering obelisks which 
occupy, at times, some of the courts ; or of a dense mass 
of structure, which is the body of the temple itself, enclos- 
ing the thickly columned halls The immense magnitude 
of these edifices may perhaps have made them, m their per- 
fect state, independent of considerations which have weight 
m architectural composition at the present time, and on 
which indeed its harmony depends The various portions 
of the same temple differ in size and proportion , whence 
it happens that the cornices of the lower parts abut inde- 
finitely against the walls of the higher, while the latter are 
not at all m accordance among themselves 

The structure selected here to exemplify Egyptian archi- 
tecture, and figured m elevation, plan, and details m Plate 
VII, though not ranked among the Pharaonic monu- 
ments, is perfectly characteristic of the style and arrange- 
ment of Egyptian temples, and is a more regular specimen 
than any other possessing the national peculiarities It 
is known as the temple of Apolhnopolis Magna, or of 
Edfoo, in Upper Egypt, on the banks of the Nile, between 
Thebes and the first cataract. It has recently been cleared 
out, and its magnificent rums now stand forth grandly and 
clearly 

The plan of the enclosure behind the propylsea is a long 
parallelogram, the moles or propylasa themselves forming 
another across one of its ends The grand entrance to the 
great court of the temple is by a doorway between the 
moles, to which there may have been folding gates, for the 
notches, as for their hinges, are still to be seen. Small cham- 
bers, right and left of the entrance, and m the core of the 
propylaea, were probably for tbe porters or guards of tbe 
temple : a staircase remains on each side, which leads to 
other chambers at different heights. To furnish these with 
light and air, loop-holes have been cut through the external 
walls, disfiguring the front of the structure. The grand 
doorway (fig. 4) is about 50 feet high, and is flanked by 
two massive towers 110 feet high. The whole facade 
measures about 250 feet, or about 70 feet longer than that 
of St Paul’s. The propylon is covered with numerous 
figures, all of colossal proportions, and some as high as 40 
feet. The court is 160 feet by 140, and is surrounded on 
three sides by columns 32 feet high, forming a covered 
gallery. The pronaos, or covered portico, measures 110 
feet by 44, and consists of three rows of six columns, each 
34 feet high, parallel and equidistant, except in the middle, 
where the mtercolumniation is greater, because of the 
passage through. The front row of columns is closed by 
a sort of breastwork or dado, extending to nearly half their 
height, m which moreover they are half -imbedded ; and in 
the central opening a peculiar doorway is formed, consist- 
ing of piers, with the lintel and cornice over them cut 
through, as exhibited m the elevation of the portico Erom 
the pronaos another doorway leads to an atrium or inner 
vestibule, consisting of three rows of smaller columns, with 
four m each, distributed as those of the pronaos are 
Beyond this vestibule there are sundry close rooms and 
cells, with passages and staircases which were probably used 
for storing the sacred utensils. The insulated chamber 
within the sixth door was most probably the adytum, or 
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[ shrine of the deity or deities to whom the temple was 
dedicated It measures only about 33 feet by 17 feet, 
while the whole edifice within the walls covers about as 
much ground as St Paul’s, London 

The longitudinal section of the edifice (fig 3) shows the 
relative heights of the various parts, and the mode of con- 
structing the soffits or ceilings, which are of the same 
material as the walls and columnar ordinances , that is, m 
some cases granite, and in others freestone The elevation 
of the pronaos (fig 2) shows also a transverse section of 
the colonnades and penbolus It displays most of the 
general features of Egyptian columnar architecture, the 
unbroken continuity of outline, the pyramidal tendency 
of the composition, and the boldness and breadth of every 
part The good taste with which the interspaces of the 
columns are covered may be remarked. Panels standing 
between the columns would have had a veiy ill effect, both 
internally and externally, and if a continued screen had 
been made, the effect would be still worse, as the columns 
must then have appeared from the outside absurdly short ; 
but as it is, their height is perfectly obvious, and their 
form is rendered clear by the contrast of light and shade 
occasioned by the projection of the panels, which would 
not exist if they had been detailed between tbe columns 
The lotus ornament at the foot of the panels is particularly 
simple and elegant, and nothing can be more graceful 
and effective than the cyma above their comice, which is 
singularly enriched with ibis mummy-cases (figs 6 and 7). 
The jambs forming a false doorway m the central inter- 
space are a blemish in the composition, they injure it very 
much by the abruptness of their form, and their want of 
harmony with anything else m it The front elevation of 
the moles or propylsea (fig 1) with the grand entrance 
between them, is peculiarly Egyptian , and very httle 
variety is discoverable between the earliest and latest 
specimens of this species of structure. It is an object that 
must be seen to he appreciated , simplicity and an inherent 
impressiveness in the pyramidal tendency are all on which 
it has to depend for effect, with the exception of its magni- 
tude. The projecting fillet and coving which form a 
cornice to the structures, though large and bold, appear 
small and inefficient when compared with the bulk they 
crown , and there is nothing particularly striking in the 
torus which marks the lateral outline and separates the 
straight line of the front from the circular of the cornice. 
Neither are they dependent for their effect on the sculp- 
ture, for their appearance is as impressive at a distance, 
which makes the latter indistinct, as when they are seen 
near at hand 

A portion of the portico is given on a larger scale (fig 
5), to show more clearly the forms and arrangement of 
Egyptian columnar composition. The shaft of the column 
m this example is perfectly cylindrical. It rests on a 
square step, or continued stylobate, without the intervention 
of a plinth or base of any kind ; and it has no regular ver- 
tical channelling or enrichment, such as fluting, but is 
marked horizontally with series of grooves, and inscribed 
with hieroglyphics. The capitals are of different sizes and 
forms in the same ordinance In this example the capital, 
exclusive of its receding abacus, is about one diameter of 
the column in height. Its outline is that of the cyma, 
with a reversed ovolo fillet above, and its enrichment con- 
sists principally of lotus flowers. The capital of the 
column next to this (fig 2), in the front line, is much 
taller, differently formed, and ornamented with palm 
leaves ; the third is of the same size and outline as the 
first, hut differently ornamented ; and the corresponding 
columns on the other side of the centre have capitals 
corresponding with these, each to its fellow, m the arrange- 
ment Above the capital there is a square block or 
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receding abacus, which has the effect of a deepening of the 
entablature, instead of a covering of the columns, when the 
capitals spread, as m this case In the earlier Egyptian 
examples, however, in which the columns are swollen, and 
diminished m two unequal lengths, the result is different, 
and the form and size of the abacus appear perfectly 
consistent. The height of this column and its capital, 
without the abacus, is sis diameters. The entablature 
consists of an architrave and cornice, there being no 
equivalent for the fneze of a Greek entablature, unless the 
coving be so considered in which case the cornice becomes 
a mere shelf. The architrave, including the toius, is about 
three-quarters of a diameter m height, u hidi is half that 
of the whole entablature The architiave itself is in this 
example sculptured m low relief, but otherwise plain The 

torus, which returns and runs down the angles of the 
building, is gracefully banded, something like the manner 
:n which the fasces are represented in Roman woiks. 
The coving is divided into compaitments by vertical 
flutes, which have been thought to be the origin of triglyphs 
in a Doric fneze , but these are ananged without refeience 
to the columns, and arem other respects so totally different 
from them as to give but little probability to the suggestion 
The compartments are beautifully enuched with hiero- 
glyphics, except in the centie, where a winged globe is 
sculptured, surmounting another on the architrave, as 
shown m the elevation of the pionaos. The crowning 
tablet or fillet is quite plain and unornamented. Angular 
roofs are unknown in ancient Egyptian buildings, and 
consequently pediments are unknown m its architecture 
Tmilc The temple at Edfoo, though its dimensions are con- 
fv-wik. siderable, is small -when compared with that at Karnak 

This covers about 420,000 feet, or five times as much 
as St Paul’s, London, and more than twice as much as St 
Peter’s at Rome The propyloa is 370 feet long, oi twice 
as much as that of St Paul’s The hypostyle hall, 1 a 
parallelogram of about 342 feet long, and 170 feet wide, 
13 the most wondeiful apartment in the world It has 
fourteen rows of columns, nine in each row, and 43 feet 
high ; and two rows, six in each, of the enormous height 
of 62 ft., 11 ft 6 m. in diameter, and carrying capitals 
which measure 22 feet across. This hall (with the two 
gigantic pylones) is said to cover 4000 supeificial feet more 
than St Paul’s. Beyond it is the adytum or shrme, a small 
apartment, measuring only 26 feet by 16 feet 
In many cases the temples want the penbolus and 
propykea, the edifice consisting of no more than the 
pronaos and the parts beyond it, In others, particularly in 
those of Thebes, this arrangement is doubled, and there 
are two pairs of the colossal moles, and another open court 
or second vestibule intervening between them and the 
portico The central line across the courts is formed by a 
covered avenue of columns, of much larger size than ordi- 
nary, and the gallenes around are of double rows of 
columns instead of one row with the walls The obelisks 
indicated m the plan and section of Edfoo (Plate VII.), 
before the propylaea, occupy the situation m which they 
are generally found, though in this case there are none 
Colossal seated figures are sometimes found before the 
piers of the gateway ; and from them, as a base, a long 
avenue of sphinxes is frequently found ranged like an alley 
or avenue of trees from a mansion to the park gate, stiaight 
or winding, as the case may require. 

Statues, ^ Statues — Connected with the temples, and forming an 
important part of their decorative features, were gigantic 


1 So called by Diodorus Siculus, because tbe middle ranges of 
column a, witt tte roof, kc , are higher than the side parts, and admit 
light by a Tange of windows opening over the side roofs, something 
like the clerestories of cur cathedrals. 
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statues and obelisks. The statues are of enormous pro- 
portions The sitting figure 
of Mernnon is about 53 feet 
without the pedestal; and 
that m the sepulchre of Osy- 
mandyas (the Memnoniura) 
is nearly 60 feet high. The 
face of Memnonis 7 feet high, 
and the ear 3 feet 6 inches 
long, and the shoulders mea- 
sure nearly 26 feet across 

Obelisks — The obelisks 
of Egypt are generally huge 
monoliths of red granite or 
syenite Their use originated, 
no doubt, in the custom of 
setting up stones to commem- 
orate particular events. The 
Egyptians embellished these 
stones, first, by woikmg them 
to a fine face, and afterwards 
by coveung them with carv- 
ings. They stand frequently 
m pahs before the propylon of the temples, as at Karnak 
and at Phike. After the conquest of Egypt the em- 
perors transported many of these monuments to Rome 
At the time the celebrated Regiomaries (accounts of each 
of the wards or Regiones of Rome) were written, there 
were six great obelisks, and forty-two small ones at Rome 
Of these twelve only are now left, varying in height from 
over 100 feet to 8£ feet The first, which now stands close 

to the church of St John Lateran, is 148 Roman palms in 
height, or a little over 108 English feet, is about 8 feet 
square at the base, and weighs, as is estimated, nearly 
450 tons It is covered with hieroglyphics, from which 
we gather it was erected in honour of Thothmes IV, It 
stood originally before the temple of Amen Ra, and was 
brought over by Caligula Each obelisk diminishes equally 
towaids the top— that near the Lateran, 253 part of the 
base, that at St Peter’s, 261 , two at Thebes, '3 ; and the 
one near S Maria Maggiore, 307, or nearly one-third. The 
diminution from the base may therefore be estimated 
roughly at from one-quarter to one-third. 

The Barbenni obelisk is about 7-f times as high as the 
diameter of the base ; Cleopatra’s needle, 8]- ; the one at 
I St Peter's 9 times, at Luxor 10 times, at the Lateran 11 
times, while two at Thebes, and one in the Piazza Navona 
at Rome, have an altitude of no less than 12 times the 
diameter of the base 

_ The obelisks have no entasis or swell from top to bottom 
like a column, but in almost all cases there is a slight 
convexity on the horizontal section of each face, The one 
in the Place de la Concorde at Pans has the peculiarity of 
being convex on one side, and slightly concave on an- 
other. 

In all ancient examples, the small pyramid which covers 
the obelisk is at least 1-J- times as high as the diameter of 
the top of the obelisk in which it is placed In modern 
examples the pyramidion is almost always too flat, which 
gives a bad effect. Obelisks appear to have been used in con- 
trast with the long horizontal lines of the temples ; so that we 
are unable to judge of the effect produced by these gigantic 
monoliths, when placed m their original positions, for the few 
examples m Rome, Pans, <fcc , are isolated and have nothing 
near them to contrast them with. The enormous labour 
and care expended upon the Egyptian obelisks may be 
judged from the fact, that the largest one at Karnak, 
which weighs 297 tons, must have been lifted out of the 
quarry, lowered into a ship, raised out of this into a car- 
riage, transported more tkan a hundred miles on land, and 
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then raised upright, and to a considerable height, to its 
pedestal 

Columns — In the rock-cut tombs and temples we come 
to the earliest forms of columnar architecture now ex- 
isting; and Sir Gardner Wilkinson considers that he can 
trace the process by which the plain, square, uncarved pier 
was gradually developed into the ornamental column of the 
complete Egyptian style Thus in the case of a plain pier, 
the first thing was to cut off the angles, making it an 
octagon, a second cutting produced a 16-sided column 
The sides slightly curved formed flutes, and a large slab 
on the top brought the whole to much the appearance of a 
rude Doric column. 

Suppose, however, that the pier was painted on each 
side with the stem and bud or flower of a plant, e g , the 
lotus. The figure would be cut m intaglio, the plain 
spaces between being then cut away, the column would 
represent 4 or 8 stalks, supposing buds m flower conjoined 
These would be united together by sculptuied bands, and 
the whole would form one column of 4 or 8 stalks, support- 
ing a capital. 

i Sir G. Wilkinson has classed Egyptian columns into 
eight orders. Fust, The square pillar, or post of stone 
This often has a line of hieioglyphics running down it verti 
cally. Second, The polygonal column, plain oi fluted This 
is sometimes painted, or otherwise ornamented with devices 
Third, The bud capital, or one formed like the bud of the 
papyrus. Of this there aie three varieties. The oldest, 
ftom Beni Hassan, is composed of four plants bound 
together by a sort of necking of fine bands under the buds, 
the columns coming down straight to the plinth. Then 
there are columns of eight similar shafts, and these gene- 
rally turn in at the bottom, After the reign of Amenoph 
III. simple round shafts came into use. The second variety 
is composed of similar shafts, capitals, and neckings, but 
there are similar bands or necking on the bud itself, and a 
sort of short rods or leeds, descending veitically fiom the 
neckings on the sides of the column The third variety 
has a single cneular shaft, without any indication of the 
united water plants, but still with bands round the 
necking, and the capital itself In these two last vaueties 
the lower part of the shaft is generally ornamented with a 
sort of sheath or spathe, resembling the lowei pait of a 
water plant. 

In the fourth oidei the capital is like an inverted Ml It 
formerly was called the lotus capital, but in reality it has 
no resemblance to that flow r er The capital is so much 
undercut that the ornaments on its edge are not visible, 
except to a spectator who is immediately beneath them 

The fifth order is the palm tree column, and resembles 
the head of that tree, with the lower or drooping boughs 
cut off. The neckings are composed of five bands, but 
have the peculiarity of a piece hanging down like a knot 
at the end These columns aie found as early as the time 
of Amenoph III. In the time of the Ptolemies the shafts 
came straight down to the plinths, and were not drawn m 
at the bottom as in the earlier periods 

The sixth order is called the Isis-headed order , the capital 
being formed of one or more heads of that deity, surrounded 
by a representation of a doorway, or small shrine with an 
image, and sometimes a votary woishippmg placed over it. 
At Dendera the faces, exclusive of the head-dress, are 
five feet across. Sometimes the Lis head is formed on a 
square or polygonal column. Sometimes the head is that 
of Athor, the Yenus of the Egyptians In this order also 
are included the capitals at the tomb of Rhamses III. at 
Thebes. These are the heads of cows painted blue and 
red, and with long reverted horns 

The seventh is called the composite order The shafts 
are generally round, and the capitals, as the name imports, 
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are a mixture of styles The bell and palms, or the palm 
and the Isis head, are frequently found m combination 
A most curious instance is ranked under this style, of 
columns of the third order with inverted shafts, and also 
inverted capitals, taken from Karnak, the work of Thothmea 
III 

The eighth order is called the Osinde, from containing 
statues of the deity Osiris This order is something like 
the Persian, or the Caryatides of the Greeks and Romans, 
but it differs, inasmuch as the figure does not support the 
entablature, but stands in front of a square pier which dis- 
charges that duty. This order is sometimes used m the 
courts and sometimes in the halls. Grotesque figures of 
Typhon are found m a building called the Typhomum at 
Barkal These, however, partly support the entablature 
with their odd shaped caps 

The following hst of heights, diameters, and distances 
between the columns, selected from those given by Camna 
and Sir G Wilkinson, shows at one view the peculiarities 
of the vauous styles — 



Height 

J Diameter 

Inter- 

col urn maiion. 


ft 

la 

ft 


ft 


Beni Hassan, square, 

18 

4 

3 

8 

6 

1 

Do , polygonal, 

Do , four reeds, 

Karnak, bud capital, 

16 

15 

8 

3 

2 

n 

4 

10 

7 

5 

2 

18 

11 

3 

8 

6 

6 1 

Do , side colonnades, do , 
Do , central, fourth order, 

39 


9 

6 

9 

4 

60 

3 

11 

8 

12 

6 

Memnonium, do , do , 

29 

4 

7 

2 

7 

2 

Do , side do , do , 
Dendera, sixth order, 

22 

10 

5 

81 

8 

7 

43 

2 

8 

8 

5 

Esne, seventh order, 

29 

11 

5 

9 

8 


Edfoo, do , 

43 

2 

8 


8 

5 


Pilasters — These are employed m all ages, though Piiiutere 
they do not always accord with the order of the columns. 

For instance, at Thebes the pilasters of the Temple in 
antis of Dayr el Medeeneh are of the sixth or Isis-headed 
order, while the columns between are of the seventh or 
composite older They aie generally square, and without 
diminution 

Entablatures — These are nearly alike m all oiders, intabla* 
and may be described as a cornice and arclntiave without turn 
a fueze The former consists of a fillet or regula, beneath 
which is what is generally called a large hollow or cavetto, 
but in reality the upper half is a quarter round, and the 
lowei nearly straight Under this moulding is a bold 
torus which separates the cornice from the architraves, and 
runs down the sloping sides of the angle of the building to 
the ground The cornice is generally ornamented with 
divisional veitical lines, like triglyphs. Between these the 
cartouches or ovals of the reigning monaich, or other 
devices, are carved The centre is generally occupied by 
the winged globe, or emblem of the Good Daemon. The 
torus is often ornamented as if strings were bound round 
a bundle of sticks, like the fasces of a Roman lictor. On 
the upper part of the smaller cornices there is often a row 
like the antefixse of a Greek temple, but their form ia 
peculiar, and is supposed to represent the pots in which 
the mummies of the sacied cats and ibis were preserved. 

The architraves are plain, without being broken into fasciae, 
and are generally covered with hieroglyphics. 

Fortifications — Next to the temples, the grandest Fortiflca- 
buildings were perhaps the fortifications. We know that t 10 ™- 
the temples themselves were often used as citadels, few 
of the towns being fortified. Even Thebes seems not 
to have been so. Of the actual citadels we have a few* 
remains, as at Dakkeh. But several are shown on the 
drawings, and bear a curious resemblance to mediaeval 
works, the ramparts of the walls and towers baying battle- 
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ments which overhang like our machicolations, while, the aich unused. We must remember, in justice to the 
in the centre of the enclosure formed by the walls, was Egyptians, that their efforts in art were fettered, to an 
generally a high square tower or keep. Of the fuither extent which we are perhaps unable to appreciate, by 
details we know little the restrictions imposed upon them by conventionalities 

}'- lVv te Private Dwellings — Of these little is known, except connected with their religion. That they were so fettered 
Dwellings from paintings found in the tombs One noted rum at m sculpture at least is abundantly clear from many 
Medmct Haboo has, indeed, been supposed to be that of a examples The freedom which characterises one of their 
palace , but one of the latest authorities, M Manette, earliest statues, that of King Chephren, the exquisitely bold 
throws doubt on this, considering that it was erected partly yet delicately graceful sculptures m the Serapeum and m 
for defence and partly as a triumphal monument. The the tomb of Tih at Sakkara, and other examples, show 
ordinary dwellings seem, lake the houses m the Labyrinth, clearly that the Egyptians had a power for design and 
to have been m two stones, with an open gallery at the execution which only such a cause as that referred to above 
top, supported by oolunms probably of wood The larger could have suppressed, 
houses consisted of rooms ranged round three sides, and 

sometimes four, of a large court-yard planted with trees, Jewish Architecture 

and with a tank, and perhaps a fountain, in the middle. 

There wa3 an entrance porch, on which aie hieroglyphics, The long sojourn of the Jews in Egypt, and the fact that 
being, as Sir G Wilkinson supposes, the name of the their chief employment there seems to have been the* 
inhabitant Larger houses are supposed to have had two manufacture of bricks, must have made them acquainted 
courts — the outer, in which to receive vistors, the inner with the architecture of that country On the conquest of 
for the females of the family Smaller houses, particularly Canaan, the Israelites seem to have taken possession of the 
in the country, had a similar court, with granaries and dwellings of the vanquished people ; and we have no re- 
store-rooms below, and living apartments above, like those cord of any important building constructed by the Jews till 
of the modern Fellah m Egypt, or the small vigna houses the days of Solomon The piety of this pnnee seems to have Solomon’s 
in Italy The roofs seem to have been flat, like those of induced him to carry out his father’s wishes with regard to temple 
the modern Egyptians, and the houses appear, from a the temple, but at so low an ebb was the art of building that 
painting found at Thebes, to have been ventilated in the the Jews did not even know how to hew timber properly 
same way as at present, by the contrivance called a mulkuf, (1 Kings v 6) The kmg therefore applied to Hiram, king of 

Tyre, with whom he was on friendly terms, and that monarch 
seut an architect and staff of skilled workmen Materials 
were collected for the building, and careful accounts of 
the whole work are given m the books of Kings and of 
Chronicles 

The early temple is described (1 Kings vi vn ) as a build- 
ing of stone, roofed and floored with cedar It appears 
old Egyptians), yet we can gather that to the Egyptians we to have been rectangulai, with a single roof, and divided 
owe the earliest examples of columnar architecture, aud into two parts by a w r all It was 60 cnbits 2 long, 20 
at the same time that they had not got beyond the nidi- wide, and 30 in height, or about 110 feet by 36 feet, and 
ments of it The stable effect of their massive columns 55 feet high In front was a porch the same width 
disappears when we notice that scarcely any, except those as the temple (20 cubits), but only 10 cubits in depth 
of very recent date, have the wide-spreading base which we Round the house — which, of course, must mean on three 
know so well in every other style , that the massiveness of sides only, as the porch occupied the front — were the 
the column is in fact wasted, as the lower part is rounded off priests’ chambers, in three stories, one over the other, the 
and cut away so as to render |th of it simply useless, and lowest 5 cubits broad, the middle 6, and the upper 7, — a 
that the bold projecting capital carries no weight, and adds passage which has puzzled most commentators, but which 
nothing to the strength of the stone beam above it, for will be considered presently On the right side was a 
that beam rests on a small block of stone above the capital, winding-stair leading to the upper stories of chambers, 
borrowing no strength whatever from it. It will also have The walls of the house, as well as the ceiling, w r ere lined 
been noticed, that nearly every Egyptian work is rectan- with boards of cedar. The joists of the floor seem also to 
gular in plan, and that in exceptional cases, as, eg , the have been of cedar, but the floor itself was of planks of 
buildings at Philse, Kalabsche, and Luxor, no attempt has fir The cedar was carved with “ knops” and open flowers, 
been made to soften down the harshness of the lines The house was, as has been said above, divided crossways 
With the elevation it was the same. The square was never into two parts— the outer temple and the oracle, or Holy 
changed into the circle or the octagon Nearly every form of Holies The one was 40 cubits long, by 20 broad ; 
is bounded by the rectangle, and the only varieties found the other was 20 cubits square The oracle had doors 
m the grandest of the buildings in Egypt are the slope of and door-posts of olive-wood. The temple door-frames 
the massive pylon and the tapering obelisk The minaret were of olive, and the doors of fir, all being hung folding 
and the dome, which give such channing variety of outline, Both doois were carved with cherubim, palm trees, and 
and the varied mouldings, without which it now seems to open flowers The entue fabric, even the floors, were gilt 
us that no building could be peifect, were unknown to the — “ overlaid with gold.” The account in the Second Book 
Egyptians 1 . But of all things, the neglect of the arch is of Chronicles (ch. in. iv &c ) is substantially the same, 
the most curious. Crude brick arches are found at least except (a difference easily to he accounted for) that it 
as early as the 16th century b c., and others have been describes the greater house, i e , the outer temple, as ceiled 
found of the same date, it is thought, as the pyramids with fir tree , and we gather also from the description, that 
Yet the Egyptians of later times systematically employed the whole was roofed with tiles of gold the nails were also 
enoimous stones for their coverings and lintels, and left of gold, and weighed 50 shekels At the door of the porch 

— — were two columns of bronze, or “ pillars ef brass,” each 18 

1 Ons example, apparently, of a cupola occurs in a painting at " — — — 

Bayr el Bahree (Thebes), but no trace of an actually built cupola s Canina makes the sacred cubit = 554 of a French metre, £«., 21 81 
<5X1 ' fts ’ English inches, ot not quite 1 foot 10 inches 


or wind-shaft, over which are two screens, like large square 
fans back to back, bending forward each way to catch anj 
air that may chance to be stnrmg, and direct it down the 
shaft into the house. 

Ht’suiai Although we have only rums to guide us (for no man 
living has seen an Egyptian temple as it appeared to the 
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cubits, or 33 feet high, and 1 2 cubits iound, or about 7 
feet m diameter They had capitals (chapiters) also of 
molten brass, five cubits high, decoiated with hly work, chain 
work, and pomegranates In front of the porch was the 
altar, surmounted by a low wall three courses of stones m 
height. The whole building was enclosed by a walled 
court, called the inner court, or that of the pnests In 
front of this was another, called the lower court, and 
the whole of this area w r as enclosed by a ciicumscnbed 
court going round the whole of the other courts and 
buildings , and this was called the outer court, or that of 
the Gentiles It will be noted that in the careful descrip- 
tion of the pillars, &c , no mention is made either of base 
or of moulded cornice 

Camna ( Tempio di Get usalemme, Rome, fo ) conceives the 
style of the building to have been Egyptian, that the temple 
was lighted like the hypostyle halls, by a range of windows 
over the roofs of the cells or priests' chambers , that these 
windows were like those of the clerestory of a chuich splayed 
at the bottom and sides , that the walls of the temple itself 
sloped towards the top on the outside, or, to use the technical 
language, were built “ battering,” while the walls of the 
priests’ chambers were built perpendicular, and for this 
reason each story measured a cubit more than the room 
below. He also supposed that the capitals of the columns, 
which are described as of lily work, were m fact the lotus 
(water hly) capital of Egypt The porch itself he considers 
to have been like the propylon, containing other chambers 
like those of Egypt. 

Mr Eergusson’s restoration, as given both in his History 
of Architecture and moie at length m Smith’s Dictionary of 
the Bible , is different. He assumes that the plan w r as 
somewhat analogous to that of the still existing building 
known as the palace or temple of Darius at Persepolis, 
which has a range of chambers on each side. The difficulty 
as to the upper chamber being wider than the lower he 
solves in a very satisfactory way, by supposing that theie 
was a set-off m each story on which the Homing just rested, 
so as not to cut into the walls of temple. 

In the prophecy of Ezekiel (ch xL sqq ) we have a very 
full and interesting account of what the temple was in his 
time. The house itself and the oracle do not appear to 
have been altered, but the old courts seem to have been 
swept away and succeeded by vast atria, and a mass of halls 
and chambers 

rnjile of In the time of Cyrus the temple was rebuilt, but this 

uid second temple was demolished by Herod, who constructed 
a new one of the same dimensions as that of Solomon. 
The outer house was 40 cubits long, and the Holy of Holies 
20 cubits , but it was nearly double the height of the first 
temple. The porch also, instead of being the width of the 
house, 20 cubits, was 100 cubits long and 100 high, crossing 
the temple m the form of a T, and forming a magnificent 
facade much longer than that of St Paul’s in London 
Round the house were three stories of priests’ chambers. 
The court had three entrances on each side, which were 
called respectively the water-gates, the fire-gates, and the 
oblation-gates. But the peculiar difference between 
Herod’s temple and the earlier building was that there was, 
m front of the court last descnbed, another of about the same 
size, surrounded by a colonnade and chambers, which was 
the place set apart for the women. These courts were 
surrounded by an outer court, having a species of cloister 
on the north, east, and west sides, composed of a double 
row of columns. On the south side was a similar con- 
struction a furlong in length. It consisted of three rows 
of columns, forming with the outer wall, three aisles — the 
two outer being 30 feet wide and 50 feet high , the centre 
being 45 feet wide and 100 feet high — no doubt with a 
species of clerestory. These columns are described to 


E C T U II E m 

have been so large that it took three men with extended 
arms to span their circumference. The outer court was 
elevated six steps above the basement level, the inner 
courts stood on a suit of plateau, with retaining walls 
aud parapets round it, which was ascended by fourteen 
steps, this was on the level of the women’s couit Be- 
tween this and the inner court was a gate called that of 
Nicanor, in front of which was a semicircular flight of 
fifteen steps The temple itself was enteied by a flight of 
twelve steps, so that its floor must have been between 20 
and 30 feet above the giound-level of the sui rounding city. 

The whole w r as built of the most beautiful white rnaible. 

IVe read in the First Book of Kings (vn. 2, 8), that House of 
Solomon built “ the house of the forest of Lebanon,” 

‘ his house where he dwelt,” and “a house for Pharaoh’s low 
daughter” Some have supposed these to have been 
three distinct palaces, but Camna considers them as all 
connected, and as three parts of one large stiucture. 

The house of the forest of Lebanon— so called, in all 
probability, from the cedar of which it was constructed — 
is descnbed as bemg 100 cubits long, 50 wide, and 30 
high (180 feet by 90 by 54) Its honzontal area was thus 
very nearly equal to that of Westminster HalL It had 
four rows of cedar pillars, or, as the Yulgate more cor- 
lectly renders it, four corndors (deambulac) a) fonned by 
three rows of cedar columns, fifteen m each, or forty-five 
in all, with cedar architiaves, and covered with cedar. 

This Camna restores as an Egyptian hall, lighted, as 
described by Vitruvius, with a portico in front, of 50 
cubits by 30. The great hall, he supposes, led on one 
side to the palace occupied by the king, m which 
was the hall of judgment and the throne, aud on the 
other side, to the queen’s palace and the women’s 
apartments, or, as it has been called in later times, the 
harem. The porticoes and hall seem to have been of 
cedar, but the houses weie “of costly stones” (1 Kings 
vu 9). 

The excavations recently made, at the expense of the 
Palestine Exploration Fund, have disclosed considerable 
lemams of the massive ancient masonry, and of the cisterns, 
condmts, ifcc But, with these exceptions, no part of old 
Jerusalem appears to be extant. There are, however, some 
objects, formerly considered to belong to Jewish times, 
that should be mentioned. There are, first, what are 
called the tombs of the kings of Judah. These are a Tomka of 
number of sepulchral chambers hewn out of the solid rock, tie kings, 
and containing sarcophagi. They vaiy from 10 to 20 feet 
square, and are entered, exactly like the tombs of Beni 
Hassan, by a portico m antis i, about 40 feet wide. Theie are 
two columns and two pilasters in front, of Greek Doric 
character, about 13 feet high. The most curious feature of 
these is, that a broad baud, about 3 feet wide, richly sculp- 
tured with foliages, runs down on each side 4 or 5 feet 
and over the columns houzontally. Above this last, 
quite independent of the lower construction, is a regular 
Doric architrave and frieze, of a character between Grecian 
aud Roman, this is ornamented with tuglyphs, patera;, 
and foliage. In front of the portico is a large court-yard, 
about 100 feet square. 

In the Valley of Jehoshaphat, near Jerusalem, are thiee 
extremely curious relics, two stand alone, on platforms 
excavated from the rock, and the third is scarped into the 
rock itself. The first is called the tomb of Absalom. It 
is a square building with a solid wall, iu which are engaged 
Ionic columns, about 13 feet high, over this is a Done 
entablature with triglyphs, and an altar, surmounted by a 
very cunous sort of hollow-sided cupola of trumpet-mouth 
section, and a terminal The whole, including the flight 
of steps, is about 60 feet high. 

Another similar building, of about the same size, is com- 
II - so 
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monly called tlic tomb of the prophet Zechanah This is 
surmounted by a simple pyramidal roof Beneath it is a 
handsome doorway leading to a sepulchral chamber Over 
the ordinary classic entablature is the regular Egyptian 
cornice or torus, surmounted by a bold quarter hollow and 
fillet exactly like those on the propylons of Egypt, which 
have been already described 

The third building is entuely rock-cut, and consists of a 
large facade, about 90 feet wide and 100 feet high This is 
reported to lie the place to which the apostles retired before 
the siege of Jerusalem Below is a plain face, about 45 
feet high, on each side of which arc wings with two 
pilasters, both running up to the top of the building 
Between these is a species of portico, about 40 feet wide, with 
columns and pilasters, of nearly pure Grecian Doric 
There are also several other lock-cut tombs or sepulchres 
scattered about m the neighbourhood of Jerusalem, but 
none of them possess much architectural mteiest One 
is railed the sepulchre of Jehoshaphat 

From the character of the arcluteetuie it is incredible 
that these buildings can have anything like the age as- 
cribed to them The Ionic capitals aic evidently Roman, 
and therefore cannot date earlier than the conquests by 
that people; probably they ate of the time of Herod; 
while the Egyptian cornices show that the traditional orna- 
ments of that people had not been entirely forgotten 
Besides this, the general plan of a temple, in antis, scarped 
m to a rock, so entirely resembles the work at Bern 
Hassan, that it is impossible to deny that these very 
interesting remains strongly corroborate the news of Canina, 
that the architecture of the early temples was at least based 
on the architecture of the Egyptians 

Indian Architecture. 

Considerable light has been recently thrown upon tho 
history of architecture m the East The traditions as to 
the extremely remote antiquity of the rock-cut temples, 
the caves of Ellora, and the wonderful pagodas, have dis- 
appeared before the searching eye of critical investigation. 
In the time of Herodotus the Persians had no temples , 
and even in that of Tacitus, the great Indo-Germamc 
races u would not confine their gods within walls ” The 
early religion, which appears in the Yedas, was Brahmimsm, 
but m the 6th century b c., the first of the Buddhas seems 
to have commenced a perversion of the ancient faith. The 
struggle appears to have gone on for years, till three-quarters 
of a century after the time of Alexander the Gieat, about 
250 years before the Christian era, when a powerful ruler 
named Asoka, a grandson of Chandragupta, who is supposed 
to be the Sandracottus 
of the Greek writers, 
abjured Biahmimsm, and 
made Buddhism the 
religion of the state 
Certain Lats, or pillars, 
erected by him, and in- 
scribed with his edicts, 
are the earliest extant 
architectural remains of 
India. 

The Buddhist topes 
are supposed to havebeen 
erected at first to com- 
memorate some event, 
or to show that the spot 
was sacred; but after a time they were employed to contain 
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1 Figs 24 to 58 are taken from Ferguwra’s History of Architecture, 
by the kind permission of the author 


relics, such as the tooth or collar-bone of one of the 
Buddhas The relics seem m some cases to have been 
preserved m a sort of box or case at the top of the tope, 
called a tee , m others, in regular relic chambers "Where 
there were relics, the place was called dagoba, or relic 
shnne, of which, perhaps, our term pagoda is a corrup- 
tion A great number of these topes were built in the form 
of large towers, others in the form of hemispheres. One 
of these, the Sanchi tope, is described and figured by Mr 
Fergusson The diameter is 106 feet It has a curious 
species of gate entrance, and is surrounded by a stonf 
fence. Others are partly cylindrical, and are finished with 
either a flat circle, or pointed terminals like a dome at the 
top A fine example has recently been discovered at 
Bhaihut by General Cunningham 
Of the next two classes of Buddhist architecture, the Rock cat 
temples (Chaxtyas) and monasteries (Yiharas), no built temples, 
examples exist m India They are, in fact, rock-cut caves, 

At least one thousand temples are known — one-tenth pro- 
bably Biahmimcal or Jam, the rest Buddhist. They are 
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said to form an uninterrupted series, from the first, in 
Behar, by the grandson of Asoka, 200 years before Christ, 
to those at Ellora, which, instead of being of an almost 
diluvian antiqmty, as has generally been reported, have 
been proved to date from the 7th or 8th century of our era, 
while the most recent is the work of Indra-dyumna, as late 
as the 12th century. One of these cave-temples at Karli, 




Fig 27. — Cave at Karli , plan 

near Bombay, presents exactly the features of a Roman 
basilica, or early Christian church It has a circular end 
or apse, and is divided into three aisles by two rows of 
columns Others are simple square buildings, with a 
circular or oval chamber at the end entered by a small 
door. The monasteries, which exceed the temples in num- 
ber, seem generally to have been square caves supported 
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by pillars of tlio natural rock left in their places, and 
surrounded by a number of small sleeping-places or cells. 



The most wonderful excavations are those at Eilora, 
near Aurangabad These are a series of hypogea or caves 
sunk in the solid rock, extending a distance of 3 or 4 
miles Canina has given plans and interior views of six 
of them Those called Parasova Kama and Diajannata 
are simply halls supported on massive piers with level 
architraves. The piers are richly carved with figures and 
friezes, and have a sort of cushion capitals, and square 
abaci, and stand round, forming a kind of atrium. That 
called Indra has a court open to the sky, m which is a 
small shnne or temple. In the solid rock are two halls 
similar to those above described, a larger and smaller The 
piers of the Tm Tal are quite plain In the Yiswakarma 
is a quadrangle, open to the sky and surrounded by pillars 
This leads into an atnum with three aisles and an apse, 
and exactly like a 
basilican church. 

The most magnifi- 
cent of the Eilora 
caves, and indeed 
of the native Hindu 
works, are the 
chambers and halls 
called the Kylas, or 
ICailasa. These are 
sunk into the rock, 
and occupy a space 
of 270 feet deep 
and 150 feet wide. 

The roofs are solid 
rock, supported by 
pillars, or rest on 
the walls, or on the 
divisions of the as- 
semblage of cham- 
bers. There is a 
porch, on each side 
of which are two 
columns. This con 
ducts into a hall, 
supported on 16 
such columns, and 

leading into a sort of adytum. Round this is _ 
space and five chambers The whole forms a temple, with 
its usual appendages, just such a one as would be built on 
the ground, and round this a wide open space, with a 
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colonnade or cloister encircling the whole Great part is 
open to the sky, for the sake of light and air, but the v,oik 
is entirely cut out of the solid rxl* 



Fig 30— K) I IS, Eilora 


The date of the construction of the Kylas is about 
1000 A.D. 

The earliest existing work of the Jams seems to be of the Jam woik. 
10th century They were a sect which arose in the endea- 
vour to re-establish Brahmunsin, and which fiist seems 
to have acquired importance about 450 ad This sect 
rejects the doctrines of Buddhism, as also the practice of 
monasticism. The famous temple at Somnauth belongs to 
them Mr Fergusson has given a description of that built 
by Yimala Sah, on Mount Abu, as a type of the ordinal y 
Jam temple In the centre is a cell in which is a cross- 
legged figure of one of the twenty-four saints worshipped 
by this sect, in this case it is that of Parswanath. The 
cell is always terminated by a pyramidal roof In front 
of this is a portico of 48 pillars, disposed much like a 
cruciform church with a dome at the intersection of the 
transepts. The whole is surrounded by a species of cloister 
formed by double rows of columns, and a series of small 
chambers like the cells of a vihara. But as the sect abjure 
monasticism, each cell is used not as a dwelling, but as a 
kind of small chapel, and contains one of their cross-legged 
deities. One of the peculiarities of this style is that 
richly-carved brackets spnng from the pillars at about two- 
thirds of their height, and extend to the architraves, forming 
a sort of diagonal strut to strengthen and support them. 

The Jains probably adopted the dome at a very early 
period, and it is doubtful whether the Buddhists ever used 
this species of construction. “Ho tope,” Mr Fergusson 
observes, “has the smallest trace of such a structure, 
though of domical shape outside, and the design of the 
rock-cut temples, with the upright supports, the raking 
struts, and the level architraves, has manifestly been 
deduced from timber construction.” The Indian dome 
has no voussoirs radiating from the centre, as in European 
architecture. The courses are all horizontal; and the 
domes are therefore necessarily pointed m section, for they 
would not stand if circular. The Indian dome, however, 
has thia merit, it requires no abutments, and has no 
lateral thrust. The pressure is entirely vertical; and if 
the foundation be sound, and the pillars stout enough, 
there can be no failure. 

The leading idea of the plan of the Jain temple is that 
of a number of columns arranged in squares. Wherever 
it was intended to have a dome, pillars were omitted, so as 
to leave spaces in the form of octagons By corbelling 
over the pendentives in level courses the dome was gradually 
formed. The plan and view of the temple at Sadree 
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exhibit a building as large as most cathedrals. It has the 
great number of 20 domes, varying from 36 feet to 2*1 
feet in diameter, and supported by 420 columns. 

Like most architectural peoples, the Jains were also fond 
of tower-building. The Juya Stkamba , a tower of victory 
erected by Khuinbo Rana, to commemorate the defeat 
of Mohammed of Malwa, in 1439, is nine stories high, 
the two topmost stories being open. The general outline 
is not unlike that of an Italian campanile, with pilasters at 
the angles, and an overhanging corbelled top. It is richly 
ornamented from bottom to apex, and affords a very favour- 
able idea of Indian art. 

Hindu architecture has been divided into that of the 
Aryan or Sanscrit races of North India, that of the South 
or of the Tamul races, and that prevalent in the Panjab 
and Cashmere. Of the first and last we have compara- 



tively little knowledge, but South Hindu work is treated 
of at great length by Rdm Raz, 1 a native author. The 
accompanying view of the temple at Tiravalur (fig. 31), 



FiG. 32. — Temple at Tanjore. 


1 "We are told "by Bam. Rdz that many treatises on architecture, 
some say sixty-four, existed in India. The collection he calls the 
Silpa Sdstra Of these ho mentions that the most perfect is the 
M& m<u&ra, of which forty-one chapters were in his possession. He 


which measures 945 by 700 feet, is from his work on 



Fig. 33. — Hall in Palace, Madura. 


Hindu Architecture. The remains of the buildings are 
numerous, as the Tamul races were perhaps the greatest 
temple builders in the world ; and the whole subject has 
been so well elucidated by the author last referred to, that 



series of doors with acute pediments over them shaped very 
much like Gothic gablets, and containing trefoil arches. A 
similar feature occurs (fig, 35) at Pandrethan, in a temple 
built about 1000 a.d., or 250 years later than Martund. It 
seems by no means improbable that these pointed domes, 


also cites several others, one of which he calls Casydpa. In an 
epitome of the Mdnastira he states that the first chapter treats of the 
various measures in use in the country : the second describes the 
sthapati ', or architect — the sdtragrdh-i, or measurer, probably the 
surveyor or clerk of works, and then the various builders; while 
others treat of pillars, bases and pedestals, balls, and the Vimana or 
temple itself. 
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gablets, and trefoiled arches may have strongly affected the 
architecture of the Saracens 

Of the style of North India Mr Fergusson gives remark- 
able, and by no 
means elegant, 
examples, as the 
Black Pagoda at 
Kannaruc, and 
temples at Ba- 
rolli and at Be- 
nares. The chief 
features are a 
sort of entrance 
porch, sometimes 
walled and some- 
times carried on 
pillars, called the 
nuptial hall, 
leading into a 
great pagoda, 
square m plan, 
and finishing 
with a sort of Fla d5 ~ ' lem P le Fandrethan 

tub-shaped dome The ornamentation is profuse, so much 



Fra 36 — Ghoosla Ghat, Benares 

so as to detract from the greatness of the design There 



Fig 37. — Shoemadoo Pagoda, Pegu, 
are no buildings in this style anterior to the Mahometan 
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conquest The date assigned to tlie temple of Jugernath 
is 1198, and to the 
Black Pagoda, 1241 
A D The ghats, or 
landing - places (fig 
36), that line the 
banks of the nvers 
of Northern India, 
aie often of great 
architectural merit 

The pagoda forms 
a very prominent 
feature in the archi- 
tecture of Further 
India A specimen 
of the Burmese style 
of temples is pie- 
sented m the Shoe- Fig SS —Shoemadoo Pagoda, Pegu , 

, / , quarter of plan 

madoo pe, “golden 

great god”) Pagoda of Pegu (figs 37, 38) 

Assyrian Architecture 

Assyria and Babylonia or Chaldea may be shortly 
defined as the countries watered by the Euphrates and 
Tigris, lying between Armenia and the Arabian desert, 
and reaching down to the Persian Gulf. 

The capital, Nmus or Nineveh, was taken by the Medes 
under Cyaxares, and some 200 years after Xenophon passed 
over its site, then mere mounds of earth. It remained 
buried until 1845, when Botta and Layard discovered the 
rums of the Assyrian cities The puncipal remains are 
those of Khorsabad, 10 miles N E of Mosul, of Nimroud, 
supposed to be the ancient Calah, and of Kouyunjik, m all 
probability the ancient Nineveh In these cities are found 
fragments of several great buildings which seem to have 
been palace-temples They were constructed chiefly of 
sun-dried bricks, and all that remains of them is the lower 
part of the walls, decorated with sculpture and paint- 
ings, poitions of the pavements, a few indications of the 
elevation, and some interesting works connected with the 
drainage, &c. 

The structures were built usually on artificial mounds, 
and approached, it is supposed, by gieat flights of steps 
(of which remains composed of black basalt have been 
found at Khorsabad) They consist of senes of halls and 
chambers of no great size, the largest hall m Sennacherib’s 
palace at Kouyunjik being only 200 feet by 45 feet, where- 
as Westminster Hall is 268 feet by 68 feet In their 
proportions they are utterly unlike Egyptian structures, 
and they display the striking peculiarity of being elongated 
beyond anything known m other styles of architecture, 
eg., one of the Kouyunjik halls is 122 feet long by 27 
wide, another is 218 feet long by 25 wide. The great hall 
at Nimroud, though 162 feet by 62, was divided lengthwise 
in the centre by a wall 12 feet thick, leaving each side 
only 25 feet wide. Another peculiarity of these struc- 
tures is the immense thickness of the walls Those of the 
Kouyunjik hall (27 feet wide) were 15 feet thick, and 
those of Nimroud (32 feet wide) were 26 feet thick. It 
has, indeed, been reckoned by Mr Fergusson, that m some 
of the palaces the area of the walls is as great as that 
of the chambers. The reason he suggests for this is that 
these thick walls supported a double row of columns as a 
clerestory under the roof, so arranged as to give light 
and air, while excluding the rays of the sun. He covers 
the halls with flat roofs, supported on columns, which 
being of wood have rotted or been burnt. An entirely 
different theory is that of M. Flandm, who studied the sub- 
ject on the spot. He believes that the halls were vaulted 
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and had small window j at the sponging M Victor Place 
has found at Khorsabad several vaults, and also terra cotta 
tubes, through which he believes tiiat the vaults were 
lighted, just as domes were in Persia m later times 
But no vault has been found large enough to span any 
of the wide Assyrian halls. Of their elevations there are 
few traces remaining At Nimroud, what is supposed to 
be the tomb of Sardanapalus has its lower part, winch 
is about 20 feet high, of solid masonry, and the rest of 
burnt bricks. It has slightly projecting piers, but no 
ornaments or mouldings At Khorsabad and the S E 
palace of Nimroud there 13 some attempt at decoiation, by 
rude semi-columns, without capitals or bases, arranged in 
clusters of seven, side by side, the groups being separated 
by recesses. A few detached pieces of moulding have 
been found at Khorsabad, but of the veiy simplest kind, 
and we have no vestiges of capital or entablature Were 
our knowledge limited to these and a few' similar remains, 
we should have to f oi m but a poor idea of Assynan art 
But the sculptures have revealed to us a degree of refine- 
ment which had been previously looked for only m Greece 
These sculptuies lined the sides of the halls to a height 
of 10 feet In them we see columns with both base and 
capital, and surmounted by cntablatuies Sometimes the 
columns aie combined with pilasters, as in the Gieek por- 
ticos in aniis In one specimen the columns were earned 
on the backs of bulls, as is shown by one of the bas-reliefs, 
and, more conclusively still, by the beautiful small model 
of a winged bull brought to England by All George Smith, 
which has carved upon its back a base, just as is shown 
on the slabs 

In these bas-relicfa we have fuither — 1 The facade of a 
palace, having at top a giand row of window openings 
divided by Ionic columns; 2. A small building on the 
banks of a livei, having two columns with bases and a kind 
of Ionic capital, between two plain pilasters, and with rude 
indications of a cornice, 3 Another facade of twm columns, 
with bases, and Corinthian capitals, between twm pilasters, 
likewise with capitals Over these is an entablature, some- 
what rudely worked, but clearly showing arclntiave, frieze, 
and cornice, and antefiste over The latest of these slabs 
must have been carved many yeais before the eailiest date 
assigned to any known Gieek woik. In view of these and 
similar remains the following words of Niebuhr are memor- 
able : — “There is a want in Giecian art which no man 
living can supply. There is not enough in Egypt to 
account for the peculiar art and mythology of Greece 
But those who live after me will see on the banks of the 
Tigris and Euphrates the origin of Grecian mythology 
and art ” 

The plans of all the Assyrian buildings are rectangular, 
and we know that long ago, as now, the Eastern architects 
used this outline almost invariably, and upon it reaied some 
of the most lovely and vaned forms ever devised They 
gather over the angles by graceful curves, and on the basis 
of an ordinary squaie hall carry up a minaret or a dome, 
an octagon or a circle. That this was sometimes done m 
Assyria is shown by the sculptures Slabs from Kouyunjik 
show domes of varied form, and tower-like structures, each 
rising from a square base The resemblance between the 
ancient form of the dome and those still used in the Assyrian 
villages is very striking. Whether sloping roofs were used 
is uncertain. Mr Bononn believes that they were, and a 
few sculptures seem to support his view. Of the private 
houses nothing, of course, remains ; but they are repre- 
sented on the slabs a's being of several stones in height, 
the ground floor as usual having only a door and no 
windows. All have fiat roofs, and we gather from one of 
the bas-reliefs, which represents a town on fire, that these 
roofs were made, just as they now are, with thick layers 
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of earth on strong beams These roofs are well-nigh file 
proof, and the flames are represented as stopped by them, 
and coming out of the windows No remains of a window, 
or, so far as we are aware, of an internal staircase, have 
been found. 

Of the fortifications we know much more In the north 
wall of Nimroud fifty-eight towers have been traced, and at 
Kouyunjik there are large remains of three walls, the lower 
part being of stone, and the upper of sun-dned bricks 
At Khorsabad there are the remains of a wall, still 40 feet 
high, built of blocks of stone 3 to 4 feet thick, and the evi- 
dences wanting as to the finishing of these is completely sup- 
plied by the sculptuies, which show an extraordinary resem- 
blance to mediaeval works of the same class. Tier upon tier 
of walls are repiesented, enclosing a great tower or keep 
m the centre The enhances aie gieat arched gateways 
flanked by square towers These and the other towers 
have oveihangmg paiapets just like the mediaeval machi- 
colations, and are finished at top with battlements, remains 
of which have been found at Nimroud and Kouyunjik, and 
at Kaleh Skergat, the supposed capital of Assyria before 
Nineveh 

Of temples distinct fiorn the palace we have a few sup- 
posed remains, but little is absolutely known as to their 
general form. 

But m Chaldea theio arc some enormous masses 'of 
rums, evidently remains of tLe vast mounds which formed 
the substructure of their temples The grandest of all 
these and the most interesting is the Birs Nimroud, near 
Babylon, which has been identified as the temple of the 
Seven Spkeies at Boisippa. This was reconstructed by 
Nebuchadnezzar, as appears by a well-known inscription 
Another example is at Mugeyer, which was 198 feet by 
133 feet at the base, and is even now 70 feet high, and it 
is clear that both it and the Bus were built with diminish- 
ing stages, presenting a series of grand platfoims, decreas- 
ing m length as they ascended, and leaving a compaiatively 
small one at top for the temple cell. This has been found, 
it is supposed, at the Birs Nimroud, of vitrified brick. 

The most interesting parts of the Assynan edifices are the 
finishings The pavements were sometimes of sun-dried 
bricks, at other times of baked bricks, or of alabaster slabs 
laid m bitumen. At Khorsabad there was one in a single 
block 13 feet square, and 3 ft 11 m thick, and at the Nim- 
roud temple there were two slabs, one 1 9 ft 6 in, by 12 feet, 
and the other 21 feet by 16 feet, and 1 ft 1 in. thick, both 
sides covered with inscriptions, Of ornamental pavements 
there are admirable examples from Kouyunjik at the Bntish 
Museum, and from Khorsabad at the Louvre, both covered 
with delicate carving in alabaster of neaily the same pattern. 
It is difficult to conceive how such delicate work could have 
been used as paving, and still retain its beautiful sharpness, 
for it was not filled in to piotect the pattern. Directly 
above the pavement came the sculptured slabs, which are 
so numerous that at Kouyunjik alone there are some 2 
miles m length of them. They are generally about 10 feet 
high from the ground, and are carved in alabaster. Many 
of them show traces of having been decorated with colours 
Connected with these sculptures were the great winged 
animals which stand one on each side of the portals of the 
palaces. Some of the grandest have the body and legs of 
a bull, with an enoimous pair of wings projecting from the 
shoulders, high over their backs, and covering the breast. 
They have human heads, bull’s ears with large ear-rings, 
and horns, winding from the brows upwards, and encircl- 
ing a coronet of leaves, bound by a fillet of roses. They 
stood in pairs on each side of the palace doorways, and 
it is thought by some that generally there were no doors 
or lintels, all being open to the roof and enclosed with 
curtains. But doors were sometimes used, as the places or 
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recesses for the bolts, lunges, pins, or sockets have been 
found , and Mr Smith has discovered a doorway with its 
actual lintel, now m the British Museum 
Above the sculptured slabs decorations have been found 
of vanous kinds The most lasting seem to have been of 
baked bricks uchly coloured and glazed. At the city 
gate of Khoisabad blue glazed tiles with yellow rehefs 
have been found. Yictoi Place found also that the loner 
part of the walls near the gate were faced with coloured 
enamelled bucks, having human figures, lions, <kc , within 
an ornamental border The arch over the gateway was also 
richly decorated with glazed tiles. Large remains of culoui ed 
decoration in plastei have also been found at Nimroud, &c. 
They were of figures outlined in black on a blue ground, 
and below the outer coat of plaster more extensive decoia- 
tions have been found on an earher coat. They were of 
vanous colours on a pale yellow ground. In othei cases 
they had merely a black outline and were uncolouied. 
How the difference of age between the several structures 
is some centuries, and it is cunous to find that the earliest 
art works, viz , those m the N W. palace, are the best in 
point of variety of detail and ornament, in seventy of style 
and purity of outline. The later have extreme delicacy 
and minuteness, truth to nature and vigour of tieatment, 
particularly in the animals, but they want, m the opinion 
of Mi Layard, the vigour of the old decorations Of exter- 
nal decoiations we have a staking account in the inscrip- 
tion relating to the Bus Nimroud, m which the several 
stages are described as being colouied as follows: — the 
lowest, black; the others in succession, oiange, red, yellow, 
green, and blue. This vivid colouring may be explained 
by a discovery made by Mr Loftus at Warka of a wall which 
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Fig. 39. — Elevation and Plan of Terra-Cotta Cone wall, 'Warka 1 


was richly decorated in geometrical patterns by means of 
email earthenware cones, the wide ends outwards and en- 



Fiq. 40. — Terra-Cotta Cone, reduced by one-seventh, 


amelled in different colours, also by Victor Place’s dis- 
covery at Khorsabad of four stages of a temple coloured 
in succession white, black, red, and blue. 

In the Assyrian and Chaldean buildings little use was 
made of marble, granite, or stone, the greater part of the 
edifices being built with bricks, — the lower parts with burnt 
bricks put together with bitumen, and the rest with crude 
bricks and slime. Sometimes the walls were faced with 
burnt bricks. One wall has been found with 1 0 feet in thick- 
ness of burnt brick facing, and 28 feet of crude bricking. 

In Assyrian art generally there is little analogy to that of 


1 Figs. 39, 40, and 41 are from Loftus’s jChaldcea and Susiam, 
by the kind permission of Messrs Nisbet, the puhlisheis. 


Egypt. There is some slight lesemblance m the mouldings 
and m a few of the ornaments, but in Assyria there are no 
foiests of columns, no grand pylons, no enormous cloisteied 
couit, and nothing to equal thegigantic pyramids oi tombs of 
Egypt. The sphinx is supeiseded by the winged bull, and 
the slightly cut intaglio by the magnificently sculptuied 
slab. In these early Assyrian stniotui es there is art at a 
high stage of perfection, but we have no means of discover- 
ing the steps by which it was attained. 

Persian Architecture. 

Peisia was one of the gieate^t of ancient nations. At 
one time it embiaced all Upper Asia, and Asia Minor, 

Phoenicia, Egypt, Thrace, and Macedonia, and though the 
greatness of its glory has depaited, it was still a great 
living nation even in the 18th century when its kmg Nadir 
Shah mvaded India Compared thus with Egypt, Assyria, 
and Babylonia, long since extinct, it has had a wonderful 
existence, reaching down fiom Cyrus to our own time. 

We know little of its early history. It cannot be 
doubted, that long before the nse of the Persian power, 
mighty kingdoms existed in these regions, and paiticularly 
in the eastern pait of Bactna, yet of those kingdoms we 
have by no means a consistent or chronological history — 
nothing out a tew fragments. It is probable that fiom 
dynasties which ruled in Media properly so called, imme- 
diately previous to the Peisians, the style of architecture 
may have been m somemeasuie denved, though indeed we 
know of no lemams of earher date than those which are 
pioperly called Peisian 

Of the eaily tunes of the empire no authentic remains Tomb of 
exist, except those of the tomb of its founder, Cyrus, at ^ yius ‘ 
Murgab or Pasargadse (east of the head of the Peisian Gulf), 
and some of the walls, &c , of the ancient capital, Ecbatana, 
in North Media. The former is still in a wonderful state 
of preservation, but it can scarcely be reckoned amongst 
Persian edifices, as it is clearly a work designed by some 
aichitect fiom a Greek colony of Asia Minor. The tomb 
stands on seven bold steps of white marble, the lowest being 
43 feet by 37 feet. The tomb itself is 21 feet by 16 ft. 5 
m. outside, with bold mouldings to the door, it has a 
sloping roof of marble, with a pediment at each end, enriched 
with mouldings The chamber itself is only 7 feet by 10, 
the walls bemg built up with thick blocks of marble. Near 
the tomb was the famous inscription, “I am Cyrus the 
king, the Achsemenian,” and though this is now wanting, 
recent discoveries seem to have disinteired the stone which 
had borne it, and which had been torn away. Bound the 
tomb outside had evidently been a colonnade of 24 columns, 
fragments of winch, with the bases, alone remain They 
resemble those commonly used by the Greeks. This sin- 
gular structure seems to have been unique in Persia. It is 
evidently the work of a foreigner, although the outline may 
represent, as is supposed, a temple. The famous walls of 
Ecbatana, the ancient capital, are said to have been 75 Remains at 
feet broad and 105 high, its stones 9 feet by 4 ft. 6 in., and Ecbatana, 
its gateways 100 feet high and 60 wide. The remains, how- 
ever, show walls only 12 feet wide, stones only 2 feet by 
1 ft. 2 in., and a gateway only 12 feet high andl 0 feat wide. 

They deserve particular mention on account of their being 
among the earliest examples of constructive colouring on 
a grand scale. The walls are said to have been seven in 
number, one over the other on the sides of a conical hill, 
and coloured in succession, white, black, scarlet, blue, 
orange, silver, and the innermost gilt. Prom what has 
been discovered at Warka (see above), it is possible that 
this gorgeous description may have been founded on fact; 
and we know that the Easterns in early times were pro- 
fuse in their employment of glazed coloured bricks. 
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Of the domestic struetuies of the same eaily time we 
have no remains, but it would appear that the grander 
buildups had courts, surrounded by colonnades, somewhat 
in the Egyptian style, the columns and beams being of 
wood, coloured, and sometimes gilt, or coated with metal 
Above was a sloping roof. We learn paiticukrly from 
this that the Persian or Median architects were thoroughly 
well used to a wooden construction 
Some 50 years after Cyrus, the chief buildings at Perse- 
polis and Susa were constructed , large portions still remain, 
and form some of the grandest rums m existence Of these 
v. e have measured drawings worked out by Messrs Texier 
and Flandm, from which we derive the chief part of our 
knowledge, although we have very interesting accounts 
by Sn It K Porter, Mr Rich, Mr Moner, Mr Loftus, <fec 
lpg , The existing buildings at Peisepolis occupy a remarkable 
ise- position on an elevated platform (partly, it would seem, 
artificial) at the foot of a steep rock in the face of which 
were cut out the tomb chambers of the Persian kings. The 
platform was 1425 feet on the west side, and 926 feet on 
the north, about the size of the Hortieultuial Gardens m Lon- 
don, including the arcades and conservatory It was raised 
about 40 feet above the level of the adjoining country, 
and faced with a wall, built with stones of an immense size 
The platform was approached by the grandest flight of steps 
m the world, each step being 22 feet long Having scaled 
these, the stranger would pass through the first building, 
viz , the Propylseum of Xerxes, a building whose remains 
have given rise to several theories as to its original plan 
and purpose. There remain two grand gateways 24 feet 
apart, with portions, more or less perfect, between these, 
of four columns 45 feet high The gateways had openings 
of 13 feet, and each of their piers was partly composed of 
bulls, admirably executed, and strikingly like the Assyrian 
sculptures at the Louvie fuun Khorsabad The human 
heads of these animals are crowned with coronets of leaves, 
and from the top of the coionets to the hoofs, the animal 
measures 19 feet. Nothing further has been discovered 
which would throw light on the geneial plan of the building 
Mr Fergusson believes that it was enclosed and roofed, and 
served as a justice hall, or place of assembly at the entrance 
of the palace. M Flandm’s idea is, that the structure was 
a mere open portico roofed, but without walls, except pethaps 
for a few feet m height Through this structure was the 
entrance to the grand palace, the Chehil Mmai, i e , hall 
of 40 columns, an Eastern mode of expressing a great many, 
as there were really 72 It was approached by a magnifi- 
cent staircase, each step of which served as a pedestal to a 
figure (1 ft 9 m high) m bas-relief, the whole representing 
a procession, and of great value as giving the varied costumes, 
Ac , of the period The columns of the palace are arranged 
in four divisions, viz , one of 36 columns m the centre, and 
three each of 12 columns in two rows, divided from the 
centre by a space of about 60 feet Of all these only 10 
are standing, but the bases of most remain, and the whole 
ground is covered with the nuns of the columns that 
have fallen. Their height varied from 60 feet (includ- 
ing capital and base) m the front division, to 67 ft 4 m 
in the centre one In these columns there is an advance 
upon the architecture of Egypt, for they have bases, richly 
carved, and capitals of a form unknown to our art, before 
or since The typical form is that of the double-headed 
bull with a deep cavity between the heads, evidently in- 
tended to hold a beam. There is a quaint grandeur about 
these columns, from their design and their gigantic size 
The capitals of one division, the western, are 7 feet high, and 
12 ft. 2 m wide, whilst the shafts, 54 ft 10m high, are each 
composed of only four great marble blocks Unfortunately 

we have only fragments of these buildings, with no history or 
tradition to guide us as to their perfect forms There are no 


walls, no doorways, and no roofs Mr Fergusson in his 
restoration places walls between the several divisions, and 
thus forms them into one grand, enclosed structure, with 
a mass of columns m the centre, and three porticoes at the 
sides. He also believes that there was an upper story, to 
which, indeed, some Persian writers have alluded Sir R. 

K Porter’s restoration, with that of Messrs Flandm, Coste, 
and Texier, is quite different They believe that the four 
groups of columns were isolated and had no enclosing walls, 
but were simply screened by curtains , that the centie divi- 
sion had a flat roof with an opening in the centre, protected 
by an awning, for light and ventilation , that the roof, cor 
nices, and superstructure of all kinds, were of wood, as no 
fragment of a stone cornice, lintel, or tile has been found. 

Now it so happens that at Susa there was another great Remains at 
palace, similar, or nearly so, in size and plan to that at Sua.u 
Persepolis, and with an inscription showing it to have been 
built by Artaxerxes Mnemon, son of Xerxes The height 
of the columns is unknown, but the capitals and bases 
correspond closely with those at Persepolis The capitals 
have singular volutes under the 
double bull’s heads, the whole being ; 

28 feet high, the capitals alone being 
thus as high as the columns and 
bases together of St Martin’s, Lon- 
don Mr Loftus examined this struc- 
ture carefully, and satisfied himself 
that no walls had ever existed In 
addition to this an ancient drain has 
been found at Persepolis, m the veiy 
line which one of the mam walls must 
have occupied Mr Loftus theiefore 
agrees with Sn R K Poiter and the 
others m then restoration The de- 
scnption in Esther l 6, has been sup 
posed to lefer to this palace Two 
other struetuies at Feisepolis were 
really enclosed — viz , the palaces of 
Darius and Xerxes Each has the 
four divisions of columns, as at the 
Chehil Mmar and Susa, but the 
jambs to the doors and other por- 
tions of the enclosure still remain 
These were clearly places for habita- 
tion A still larger enclosed build- 
ing, the hall of 100 columns, has also 
left gigantic fragments The size 
and arrangement are unknown , but 
it must have been about 225 feet square, and enclosed by 
walls, some of the doorways and blank windows of which 
lemam The excavated tombs of the kings, high up in the 
face of the mountain, just as described by Diodorus, are 
the only other important remains of ancient Persia 
To sum up as to our knowledge of Persian art, the greater 
part of the remains are columnar, not an edifice is built 
on the Assyrian plan, and theie is little to remind us of 
Assyria except the human headed bull The doors and 
windows somewhat resemble those of Egypt They have 
the same plain architrave, the large roll, cavetto, and fillet 
at top But the sides of the portals are straight, there 
are no massive pylons, and the whole character of the 
columns, bases, and capitals is utterly unlike any known 
remains of Egyptian or Assyrian art By what stages the 
Persian architects arrived at the singular work at Persepoha 
and Susa we cannot now judge All we know is that 
Persian art was developed contemporaneously with that of 
Greece, though with utterly different results. The elegant 
form of the Greek temples, the curve of the Assyrian arch, 
would seem to have been unknown to the Persians, who, it 
appears likely, worked out their latest forms by gradual 
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stage?, from the early structures of wood, and thus ori- 
ginated a style, grand, picturesque, and in its iums beauti- 
ful, but -well-nigh isolated in the histoiy of art, theie being 
nothing from which it was quite copied, and nothing which 
seems quite to have sprung from it 

The few remains which exist of a later date are sepa- 
rated from the above as widely in aichitectural forms as m 
chronology Neither the Gicek Seleucidse nor the Par- 
thian Ar&acidm have left any buildings (of importance at 
least) which can be identified, and the well-known edifices 
at Serbistan, Firouzabad, and Ctesiphon, are late m the 
time of the Sassanidae The two former edifices haie 
domes rising from squaie bases and lighted by small aper- 
tures, as Victor Place suggests was the case at Khoisabad, 
and each is approached, as was the Khorsabad palace, 
through a deep vaulted entrance At Ctesiphon this vault 
is 115 feet deep, 72 wide, and 85 high Of the famous 
palace at Dastageod (Artenuta), 60 miles north of Ctesi- 
phon, described by the Byzantine wntei, Theophanes, no 
remains are known to exist, but Dr Tustram has dis- 
covered at Mashita, in the land of Moab, a palace with its 
enclosing walls, richly decoiated with carving, <kc , which 
Mr Ferguson considers to have been built by Chosroes 
shortly befoie the Arab invasion The edifice is minutely 
described and illustrated m Tn&tram’s Land of Moab 

Architecture of Asia Minor 

Little was known of the antiquities of Asia Minor until, 
in 1838 and 1840, Sir 0 Fellows discovered m its north- 
western corner eleven ruined and deserted cities It was 
reasonable to think that m these we should have the miss- 
ing link between Assyrian and Greek art But although 
a few of the sculptuies show tiaces of Assyrian influence, 
and though the later structures aie very similar to those of 
Greece, the productions of native ait seem quite isolated 
and peculiar The most ancient remains are considerably 
later than such masterpieces of skill as the tomb of Aga- 
memnon at Mycense, and the great works of later times 
were erected long after the Parthenon 

The earliest works remaining are singularly like the 
Etruscan graves so often found m Italy Perhaps the 
first of these is the tomb at Tantalais near Smyrna, which 
has simply a square chamber, ceiled with a pointed arch, 
formed with oversaving courses, and all covered with a 
tumulus Like to it is the tomb of Alyattes, king of 
Lydia, on the bank of the Heimus, near Sardis It has 
also one chamber, 11 feet by 8, and 7 feet high, m the 
centre of a circular pyramid, not sloping directly fiom the 
ground, as m Egypt, but having a high moulded stereobate, 
at the starting, some f mile round. This structure would 
create no surprise if found m Tuscany, and still more 
to increase the resemblance to Etruscan work, it appears 
to have been surmounted by five stone pillars. Of the 
tombs which belong to the races between the above and 
the time when Greek art was introduced or was invented, 
the rudest are, perhaps, to be found in Cana. They are 
sarcophagi, and those at Olmda, eg , are of enormous 
size, ranged on each side of the street leading to the city 
In the simplest form a cavity was made in a great stone for 
the body, and a heavy lid put over it, coped, or rising as a 
pediment m centre. Generally they were plain and olblong 
in shape. In Lycia, chiefly on the banks of the Xanthus, 
are found other sepulchres of remarkably singular form. 
We look m vain for their prototypes, or anything copied 
from them. The most simple are cut in the steep rocks 
which invariably overhang the cities, and are often curiously 
like Elizabethan windows, with mullions and panels. 
Some have a Gothic shaped top, which is also peculiar to 
Lycia, and many are finished with a pediment. Many of 
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them show evident tiaces of having been copied m stone 
from wooden originals For they aie shown with joints 
put together with doietails and pins, and with cornices like 
the ends of round trees , not actually so constructed, but 
all carved out of one solid mass The designs of these 
rock-cut tombs weic then still fuithcr elaborated in the 
detached monuments The earlier ones, indeed, are much 
more simple, and are known as the obelisk tombs, being 
merely gieat high blocks of stone or marble, standing 
on a square base and sui mounted by a cornice They 
have not the real obelisk form, and have got the name 
merely on account of their height Ip the grander woik&, 
the obelisk is sui mounted by a sarcophagus of great size, 
coped with the pointed arch, with mullions and panels as 
above detailed, and all beanng signs of a wooden origin 
Some aie of enormous size, the stones weighing 50 to 80 
tons The different parts of the edifice were hollowed out 
for coffins, a plan of sepulture little known elsew r here 1 
These singular tombs arc found all through Lycia, but a 
beautiful variety of them, found only at Xanthus, has the 
ridge stone grooved to receive an ornamental crest, some- 
tunes uchly sculptured These singular structures are 
separated by a wide mteival from the forms of Greek art , 
but that then design was, to some extent, adopted and 
used by the Greeks, we have various signal proofs The 
Harpy tomb, whose sculptures are in the Bntish Museum, 
is supposed to have been erected so late even as after the 
capture of Xanthus by the Persians in 547. It has the 
chief Lycian peculiarities, a base 6 feet high, carrying a 
square shaft 17 feet high m one block, weighing some 80 
tons, and surmounted by a cap stone of 15 tons weight 
Near the top, on each face, was carved the famous Harpy 
fneze Near this was another, known as the Chimtera 
tomb, having the Gothic headed sarcophagus, and with a 
sculptured crest And near to this again, was another of a 
similar kind, called the Winged Horse tomb Doubtless 
these and other works, both in Lycia and Cana, were 
wrought by Lycian workmen under Greek guidance, but 
they seem to have made no lasting impression upon the 
architecture of the Greeks 

Grecian Architecture. 

Hitherto, we have found that, m each country, the 
artistic forms used m the earliest periods descended to latex 
times, which embodied to some extent the traditionary 
forms bequeathed to them Even the Egyptian pyramids, 
unarchitectuTal as they are, were copied down to the 
7th or 8th century m Nubia, and the earliest columnar 
architecture clearly shows itself as simply the beginning 
of a series of works extending from 2000 b c even to the 
Caesars. But m Greece the earliest works are entirely 
separated from the later by an absolute break both in 
architectural forms and construction In various parts of 
Greece and of Italy, specimens of rude walling are found 
of such remote antiquity, that they are, as by common con- 
sent, referred to the fabulous ages, and, for want of a 
more distinctive term, are called Cyclopean Now it 
appears, from the concurring evidence, m the opinion of 
most antiquaries, that a people who have been called 
Pelasgi, or sailors, migrated from Asia Minor, or the coast 
of Syria, at a very early period, and possessed themselves 
of various countries, some of which were unoccupied, and 


1 The following Inscription, though belonging to Greek times, shows 
how this was done : — “ In the sarcophagus I buried Barilla my wife ; 
and I wish myself to he put into the sarcophagus, and nobody else 
In the first compartment lying under it I wish my second wife and 
Polychromes my son to be buried ; m the other are to be put my 
other children. Nobody else is to be put either into the sarcophagus 
or the compartments ” 
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others inhabited by Celtic tnl.es Profess ITeeren, wlv o 
affixes elates to thy various mirations, cxpicssly says that 
the Ptlasgi v, ore oi Asiatic origin “Then that ai rival m 
the. Peloponnesus vas under Inadras, about 1800 bo, 
and according to their oivn tiaditions,” he says, “ they made 
thtu* first appearance m this quarter as uncultivated 
i as ages. They must, however, at an early period have 
made some piogiess towards civilisation, since the most 
ancient states, Argos and Sicyon, owed their ongm to 
them , and to them, perhaps with great probability, are 
aitubuted the remains of those most ancient monuments 
generally termed CyclopicA He adds, that tlic Hellenes, a 
people of Asiatic ongm also, expelled the Pelasgi from 
almost every pait of Greece, abont 300 years after then 
first occupation of it , the latter keeping their footing 
cnly in Aicadia and m the land of Dodona, whilst some of 
them migiated to Italy, and others to Giete and various 
inlands The amval of the Egyptian and Phoenician 
colonies in Gieece, Professoi lleeien thinks, was between 
I GOO and 1400 bc The most ancient specimen of 
Cyciopio walling is found at Tiiyns, neai Myceuse It is 
is composed of huge 
masses of lock roughly 
hewn and piled up to- 
gether, with the mfcei- 
stices at the angles filled 
up by small stones, but 
without mortar or ce- 
ment of any kmd The 
next species is in stones 
of various sizes also, 

shaped polygonally, and 
fitted with mcety one ! 
to another, but not laid , 
in courses Specimens 

of this are found at Fki *2— Wall *t Tujn* Greece, fiom 
r . t-. i , Vexing s Stone Monuments 

lulls and Delphi, as 6 

well as at the places already mentioned, in Gieece, and 
in various parts of Italy, particularly at Cossa, a town 
of the VoIscl This also was constructed without mortar. 
The mode of building walls, which took the place of that, 
is not called Cyclopean ■ it is in parallel courses of rect- 
angular stones, of unequal size, but of the same height. 
This was, however, often used m combination with the 
polygonal, as m one very beautiful specimen at Bham- 
uus The parallel masonry is common in the Phocian 
cities, and m some parts of Boeotia and Argobs To 
that succeeded the mode most common in, and which 
was chiefly confined to, Attica. It consists of horizontal 
courses of masonry, not always of the same height, but 
composed of rectangular stones. 

The oldest existing structure in Greece of regular form 
is of far superior construction *to the Cyclopean walkng, 

and must be t 








Fia 43 — Treasury of Atreus, Mycenae ; section 
From Waung’s Stone Monuments 

is entered by a huge doorway at the end of a long avenue 
of colossal walls, built in nearly parallel courses of rect- 
angular stones, roughly hewn, however, and laid without 
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mot tar. Its external effect is that of an excavation, 
though the structure of the front is evident ; and inter- 
nally it assumes the form of an immense lime -kiln; its 
vertical section being of a conical form, with nearly para- 
bolic curves, like a pointed arch The construction of 
this edifice was thought to affoid deal evidence that the 
Greeks were acquainted with the piopeities of the arch; 
but m the most mateual point this was destroyed on 
finding that it consisted of parallel projecting courses 
of stone in horizontal layers, m the manner called by 
our workmen battering, oi perhaps more correctly, cor- 
belhng. It proves, however, that its architect understood 
the principle of the arch m its honzontal position, for 
Mr Cockerell disco veied, by excavations above it, that 
the diminishing rings of which the dome is composed 
were complete in themselves for withstanding outwaid 
pleasure; the joints of the stones being partly wrought 
radiating, and partly lendered so by wedges of small 
stones driven tightly into them behind The apex is 
formed, not by a key-stone, for the construction does not 
admit of that, but by a covering stone, which is merely 
laid on the course immediately below it It may he added, 
that internally the lower projecting angles of the stones 
are worked off to follow the general outline. Though this 
is the largest and most perfect, its internal diameter at the 
base being 48 ft 6m, and its height from the floor 
to the covering stone 45 feet, yet edifices exhibiting similar 
structure are found m many other places m Gieece itself, 
m Egypt, in Sicily, and in Italy They all, however, tend 
to prove, that the principle of the construction of the 
vertical arch was unknown at the time of their erection m 
all those countries, and then erection is evidently of the 
most remote antiquity But neither could the mechanical 
powers have been unknown to their constructors. In 
the edifice which we have described, and which is thought 
by some to be the treasury of Atreus, or the tomb of 
his son Agamemnon, mentioned by Pausanias as existing 
among the rums of Myceuee m his time, the inner 
lintel of the doorway is 27 feet in. length, 16 feet deep, 
and nearly 4 feet thick, weighing, it is computed, up- 
wards of 130 tons; and the lmtel of the Gate of the 
Lions in the Acropolis of the same city, is, from its 
immense magnitude, also strongly illustrative of the great 
mechanical skill of the people of those times 

As no nation has ever equalled the Egyptians in the 
extent and magnitude of their architectural monuments, 
neither have the Greeks been sui passed in the exquisite 
beauty of form and proportion, m the extreme simplicity 
and perfect harmony, which pervade every part of their 
structures. Unfortunately these monuments are known to 
us only by their rums, for there is not a Grecian building 
remaining in a perfect state In Greece proper, at least, 
this was not so until a comparatively recent date, viz , that 
of the war between the Venetians’ and Turks. The Par- 
thenon itself was nearxy perfect until that time, when it 
was shattered by an explosion of gunpowder (1687). 

First in importance in Grecian architecture is the use 
of the three orders, Doric, Ionic, and Corinthian, with 
the peculiar mouldings, <fcc , connected with each. The 
Done and Ionic columns, rudely drawn, appear on the early 
Etruscan or Greek vases. They are very slender, with 
large projecting capitals and with entablatures, which 
indicate pretty clearly copies from a construction of Wood 
Buildings, much as these, and all* of wood, are described 
by Sir O. Fellows as still being ^constructed in Lycia 
That columns of wood were used in the ancient temples 
of Greece we know from such notices as we have, 6,g., of 
an old wooden column which WAS preserved in the temple 
of Juno at Olympia, as having been one. of those of a former 
temple. But a doubt, is thrown On the theory that in 
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these light wooden stiuctures we see the origin of the 
orders, by the earliest stone columns known being the 
most massive and if we turn to Egypt, the mother of the 
arts and sciences, we shall find many things m some of 
the most ancient structures which may have furnished an 
idea of the Doric arrangements to the fertile imagination 
of the Greek Allusion has already been made to the 
well-known facade at Beni Hassan, on the Nile, as giving 
us a very likely prototype of the Giecian Doric column. 

Of the tnglyph, the most distinguishing part of the 
Done entablature, there are many indications m the early 
works of Upper Egypt; and m the structures of the 
Ptolemies they are still more evident, though it may be 
objected that in them the indications were bonowed from 
the Greeks after the Macedonian conquest But it must 
be borne m mind that the Egyptian nation did not change 
its character, religion, or usages by the change of its 
governors, and the Egyptians were, through the whole 
period of their existence as a nation, an onginatmg and 
not an imitative people , whereas the Greeks seized on a 
beauty wherever they found one, and made it then own by 
improving it To the question, why the Greeks cannot 
be allowed to have originated that beautiful style of archi- 
tecture which they brought to the perfection it displays m 
their woiks, it may be sufficient to answer, that it would 
be against the common course of events if it were so It 
is remaikable that, in. Greece, the earliest specimen of 
columnar architecture that presents itself displays the 
chief charactenstics which are found m works of periods 
when learning and civilisation were at their acme in that 
country. 

It will he convenient to give heie at the outset a list of 
the principal Greek buildings 


Tabular List of Principal Oreel Temples , dbc 1 
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Site of Tomplo. ke 
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T of Jupiter 
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Peripteral 
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Dipteral 
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Do 
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Do 

Do 

460 
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13 
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8 
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Do 
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Do 
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8 
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C of Lysicrates, 
Athens 
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The Grecian Doric (Plates Till , IX., X.) 

Vitruvius gives several accounts of the origin of the 
Greek Doric order. He states first that “ Doras (the son 
of Hellenus and of the nymph Orseis), king of Achaia 
and of all the Peloponnesus, having formerly built a temple 
to Juno in the ancient city of Argos, this temple was found 
by chance to be in that manner which we call Doric ” In 
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another place he deduces the arrangements of the order from 
those of a primitive log hut, settling with the utmost precision 
what, m the latter, suggested the various parts m the 
former But he also tells us that the Doric column was 
modelled by the Grecian colonists in Asia Minor in the 
proportions of a human figure, and was made six diameters 
in height, because a man was found to he 6 times the 
length of his foot But this story, even supposing it to be 
rational, does not coincide with the Greek Doric at all, 
but, if with anything, with the Roman 

In the Greek examples, this order may be divided into 
three parts, stylobate, column, and entablature (Plate VIII 
fig 4) The stylobate is from two-thnds to a whole diam eter 
of the column m height, m three equal courses, which recede 
gradually the one above from the one below it, and on the 
floor or upper step the column rests That graduation, it 
may he remarked, does not appear to have been made by 
the ancients to facilitate the access to the floor of the 
stoa or portico, but on the principle of the spreading 
footings of a wall, to give both real and apparent firm- 
ness to the structure, both of which it does in an eminent 
degree 

The column varies m height in different examples, from 
foui diameters, as at Comith, to six diameters, as at 
Sunrnm Of this the capital, including the necking, is 
lather less than half a diameter m those cases m which a 
necking does not exist, the capital itself occupies nearly 
the same proportion (Plate VIII figs 4 and 9 , Plate IX. 
fig 4) The shaft diminishes m a slightly curved line, 
called an entasis, fiom its base or inferior diameter upwards 
to tbe hypotraclielium, where the diameter is from two- 
thuds to four-fifths of that at the base It is the in- 
ferior diameter that is always intended when the term is 
used as a measure of pioportion. The capital consists 
of a necking, an echinus or ovolo, and an abacus; tbe 
necking is about one-fifth of the height of the capital, and 
the othei two members equally divide the remaining four- 
fifths ; when there is no necking, the ovolo occupies the 
greater proportion of the whole height The abacus is 
a square tablet, whose sides are rather more than the 
inferior diameter of the column The coi belling of the 
ovolo adapts it to both the diminished head of the shaft 
and the extended abacus, flowing into the one, and forming 
a bed for the other by means of a graceful cyma-reversa ; 
but its lowei part is encircled by thiee or four rings or 
annulets, which aie variously formed m different examples, 
and which give the echinus form to the great moulding, 
although it is, as we have said, part of a cyma-reversa 
(Figs 6 and 7 of Plates VIII. and IX ) The shaft is 
divided generally into twenty flutes , but there are several 
examples with sixteen, and there is one with twenty-four. 
The flutes are sometimes segments of circles, sometimes 
semi-ellipses, and sometimes eccentric curves (Plate VIII. 
fig 12, Plate IX. figs 8, 14 ) They always meet in an 
arris or edge, and follow the entasis and diminution of 
the column up through the hypotrachelium to the annulets, 
under which they finish, sometimes with a straight and 
sometimes with a curved head. At the base they detaE 
on the pavement or floor of the stylobate. In one ex- 
ample at Segesta the columns are not fluted at all, and m 
two others, at Cnidus and Delos, the flutes are marked at 
top and bottom only, hut m these examples the columns 
were possibly not finished 

The third part of the order, the entablature, ranges in 
various examples from one diameter and three-quarters to 
rather more than two diameters in height, of which about 
four-fifths is nearly equally divided between the architrave 
and frieze, while the cornice occupies the remaining one- 
fifth • this is in some cases exactly the distribution of 
the entablature. (See Plate VIII. fig. 5; Plate IX. fig. 5.) 


1 The angle columns are counted each way. 
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The architi ave is m one broad face, four-fifths, and 
sometimes five-sixths of its whole height, and the remain- 
ing fifth or sixth is given to a projecting continuous 
fillet called the taenia, which occupies one-half the space, 
and a regula or small lintel attached to it, in lengths 
equal to the breadth of the triglyphs above in the frieze. 
From the regulas six small cylindrical drops, called guttse, 
depend There are examples to the contrary, but it may 
be taken as a general rule, that the architrave is not m 
the same vertical line with the upper face of the shaft, 
or its circumferential line, at the superior diameter, but is 
projected nearly so much as to impend the hne or face 
of the column at the base In one example only is the 
architrave known to be scidptuied, viz, at Assos, where 
it has bas-reliefs of bulls fighting. The frieze, vertically, 
is plain about six-sevenths of its whole height, and is 
bounded above by a fascia, slightly projecting from it, which 
occupies the remaining seventh. Hoiizontally, however, it 
is divided into triglyphs and metopes, which regulate the 
intercolumniations, the former being nearly a semidiametei 
in width, and the latter (the space interposed between two 
triglyphs) generally an exact square, its breadth being 
equal to the whole height of the frieze, including the 
fascia This latter breaks round the triglyphs horizontally, 
and is a little increased m depth on them. These metopes 
are shown on the vases to be holes between the ends of 
beams, and that the metopes were, at one time, open, seems 
to be proved by a passage m Euripides, who lived during 
the construction of the Parthenon. No example, how- 
ever, early or late, remains to suppoit this view. Each 
glyph, of which there are two whole ones and two 
halves to every tablet, is one-fifth of the width of the 
whole, and the interglyphs are each one-seventh of the 
whole tablet or tuglyph. The glyphs detail on the taenia 
of the architrave, but are variously finished above In 
some examples they are nearly square-headed, with the 
angles rounded off, m others the heads are legular curves, 
from a fiat segment to a semi-elhpse The semiglyphs are 
finished above m a manner peculiar to themselves, with a 
turn or drop , but hardly two examples correspond in that 
particular. The tablets in which the glyphs are cub are 
vertical to the face of the architrave, the metopes recede 
from them like sunk panels , these are often charged with 
sculptures, and indeed almost appear contrived to receive 
them The third and crowning part of the entablature,, 
the cornice, m what may be considered the best examples, 
proj'ectsfrom the face of the triglyphs and architrave about 
its own height Vertically, it is divided into four equal 
parts, one of which is given to a squaie projecting fillet at 
the top, with a small congeries of mouldings, different, and 
differently proportioned to each other, m various examples. 
Two other parts are given to the corona, and the remaining 
fourth to a narrow sunk face below it, with the mutules 
and their guttse. These latter form the soffit or planceer 
of the cornice, which is not hoiizontal or at right angles to 
the vertical face of the entablature generally, but is cut up 
inwards at an angle of about 80° The width of the 
mutules themselves is regulated by that of the triglyphs 
over which they are placed, to which it is exactly equal 
They are ornamented each with three rows of six sma ll 
cylinders, similar to those which depend from the regulae 
under the triglyphs and on the architrave. There is twice 
the number of mutules that there is of triglyphs, one of 
the former being placed over every metope also m the 
manner the examples indicate, 

This completes the Greek Doric order according to the 
generally received sense of the term, but there are other 
parts necessary to it. In the front or on the ends of a 
temple, ox over a portico, a pediment is placed (Plate IX 
fig 1). Its intention is to enclose the ends of the roof, but 
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it forms no less a part of the architectuial composition 
In reason, it should be raised as much as the loof required , 
but when the span is great that would be unsightly, and 
reference appears to have been made to the common 
standard of propoition, as the pediments of most Done 
temples are found to be about one diameter and a half m 
height at the apex of the tympanum, which m a hexastyle 
arrangement makes an angle at the base of about 14°, and 
m an octastyle about 12^°. The pediment is covered by 
the cornice, without its mutules, rising from the point of 
its crowning fillet, so that no part of it is repeated m pro 
file Another moulding, however, is superimposed . some- 
times this is an ovolo with a fillet over it, and sometimes 
a cymatium It vanes much m its proportion to the 
cornice, but m the best examples it is about one-half the 
depth of the latter -without its mutules. Ornaments of 
various kinds, statues or fohage, are believed to have been 
placed on the apices and at the feet of pediments as 
acroteria Of tliese, however, we have the remains of 
one only (a very beautiful one), viz, at iEgma , but 
indications of the plinths or blocks winch may have re- 
ceived them exist, and such things appear represented on 
ancient coins and medallions The tympana of pediments 
are well known as receptacles of ornamental sculpture 
On the flank of a Doric temple, the cornice suppoited a 
row of ornamented tiles called antefixse. These foimed a 
rich and appropriate ornament, but they rather belonged 
to the roof than to the columnar arrangement or order. 
The antefixae covered the ends of the joint-tiles as the 
pediments did those of the roofs , and corresponding 
ornaments called stelai rose out of the apices of the jomt- 
tiles, forming a highly enriched ndge (see Plate VIII 

%• i) 

A secondary Doric order anses in the disposition of a 
Grecian temple, from the columns of the pronaos and the 
inner part of the external entablature continued and 
repeated. Of this the frieze is generally without triglyphs, 
though there may he regulae and guttae on the architrave, 
The fascia of the frieze is either moulded or enriched on 
the face , and, instead of a cornice, the beams of the ceiling 
are laid at equal intervals to support sunk panels or coffers, 
m which there may be flowers or othei enrichments (Plate 
Till, fig 8) 

Propriety in the composition and airangement of anta8 
is as necessary to the peifection of the Doric order as to 
that of the columnar ordinance itself, especially if the 
latter he m antis Slight projections are made on the end 
and side faces of a wall, so as to form a species of pilaster, 
whose front shall be nearly equal to the diameter of the 
columns to which it is attached, exactly equal indeed to 
the soffit of the entablature, whose faces have been described 
as impending the circumferential hne of the column at a 
httle above its base. This rests on the stylobate in the 
same manner as the columns do, with sometimes a small 
continuous moulding as a base , and its capital is a congeries 
of mouldings, about the depth of the abacus, with a plain 
fascia corresponding to the ovolo of the columnar capital 
The entablature of the order to which it is attached rests 
on it, and, continuing along the flank of the building, is 
received by a similar combination at the other end. These, 
it may be lemarked, were seldom diminished or fluted, an 
example at Psestum being about the only exception. Being 
projections from and upon the ends and faces of walls, 
they could not be diminished without involving an absur- 
dity, and fluting on a straight surface must be productive 
of monotony, as the flutes can only project a series of equal 
and parallel shadows. Not so, however, with columns, on 
whose rotund surface fluting produces a beautiful variety 
of light and shade m all their gradations, which it could 
not possess without that enrichment, for on a plain 
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column neither are the lights so bright nor the shadows so 
dark as in the former case, nor aie they so finely diffused 
oyer the whole suiface m the one as in the other 

In the Parthenon the antse, as well as the columns, are 
without bases In all othei examples the base line of the 
antse is marked by a few small mouldings In the only ex- 
ample which occurs m the ancient architectural remains of 
attached Doric columns — that of the pseudo-peripteral 
temple of Jupiter Olympius at Agngentum — the stylobate 
is peculiarly arranged The upper gradus is grooved, 
and detailed round the columns and along the walls be- 
tween them; and a congeries of vertically arranged mould- 
ings and fillets rests on it, and receives the base of the 
column. 

As before stated, the earliest examples of columns are 
the heaviest, they are also the most tapering, and there 
are some other details which help us in identifying the 
date of a Doiic edifice m Greece pioper The hypotrache- 
lium in early examples, as at Corinth, has three grooves , 
in later, as the Parthenon, only one The contour also of 
the chief member, the echinus, vaned at different dates 
In the earliest it was full and Tound, as at Corinth, 
and at Assos (the latter having the greatest curve of any 
known example), sometnnes possibly, as at Segesta, struck 
with the compass, but almost always part of a conic section 
(parabola) In latei times it became less curved, and m the 
finest examples almost flat, as m the Propykeum and Par- 
thenon, hut still forming part of a very delicate curve (hyper- 
bola). In one case, at Sehnus, wheie, to an inexperienced 
eye, the whole temple would appear to be of the same date, 
the differences alluded to contrast very strongly with each 
other. In the very late times of Greek work, when art 
became debased, the coarse round form of earlier work is 
exhibited, as m the Agora The width of the abacus m 
eaily examples, as Corinth, is as much as two-sevenths the 
height of the shaft and cap In later examples it dimi- 
nishes to one-fifth And as the column, so the entabla- 
ture was more massive m the eaily examples, except in 
the colonies, where the old proportions continued to a late 
period. At Psestum the proportion of entablature to 
column is as 1 to 2 4; A3gma, 1 to 2 53 , Theseum, 1 to 
3 nearly 

Such are the materials of which the Greeks composed 
those beautiful temples, whose peculiar effect and character 
arise from their simplicity and harmony. These qualities 
are visible in the long unbroken lines which bound their 
forms, and the breadth, boldness, and fitness of every part 
The entablature, though massive, is fully upborne by the 
columns, whose spreading abaci receive it, and transmit the 
weight downwards by the shafts, which rest on a horizontal 
and spreading basement, — the magnitude of every part, as 
before remarked, being determined by the capacity of the 
sustaining power. Besides graceful and elegant outline, 
and simple and harmonious forms, these structures exhibit 
a wonderful variety of light and shade, arising from the 
judicious contour and arrangement of mouldings, every one 
of which is rendered expressive The effect is heightened 
by the fluting of the columns and the peculiar form of the 
columnar capital, with its broad squaie abacus, which pio- 
jects a deep shadow on the bold ovolo The play of light 
and shade about the insulated columns is strongly modified 
by the deep shadows on the walls behind them, and in 
front, where the inner columns appear, the effect is 
enchanting. For all the higher effects which architecture 
is capable of producing, a Greek peripteral temple of the 
Doric order is perhaps unrivalled 

The Grecian Ionic (Plate XI.) 

Of this beautiful and graceful order it is as difficult to 
determine tbe origin as of the Doric The explanation of 


ECTUBE 

Vitruvius is that the Ionian colonists, on building a temple 
to Diana, wished to find some new manner that v> as beauti- 
ful Following the method which they had pursued with 
the Done (proportioning the column according to the dimen- 
sions of a man), they imparted to this the delicacy of 
the female figure — in the first place, by making the 
diameter of the column one-eighth of its height, then 
by putting a base to it m twisted cords, like the sandals of 
a woman, and forming the capital with volutes, like the 
ban which hangs on both sides of her face To ciown all, 
he says that they channelled or fluted the column to 
resemble the folds of female garments, by which it would 
appear that Vitruvius did not know that the Greeks never 
executed the Doric order without fluting the columns 
“Thus,” he goes on to say, “they invented these two 
species of columns, imitating in the one the naked sim- 
plicity and dignity of a man, and in the other the delicacy 
and the ornaments of a woman.” 

From the recent discoveries in Assyria, however, there 
can be no reasonable doubt that the Greek colonists of 
Ionia at least obtained their idea of the Ionic capital from 
Nineveh As to its earliest forms great differences of opinion 
exist An extremely plausible theory, originated and ably 
worked out by Mr Skidmoie, suggests that the delicate Ionic 
curls were copied fiom the curved ornamental wne-work 
of the goldsmiths On the other hand, a recent French 
author has found m Sicily a rudely carved capital which is 
little more than a block of stone with the ends rounded off, 
the curve being continued, and thus forming a volute,; 
and it is very possible that a crude idea like this might 
have been worked out, with some help from Assyria, into 
one of the many forms of the Ionic capitals 

Of this graceful and elegant style we take the propor- 
tions and peculiarities from the perfect examples of the 
Athenian Acropoks This order may also be considered 
in three similar parts, stylobate, column, and entablature 1 
The stylobate is in three receding equal courses or steps, 
whose united height is from four-fifths to one diameter. 
The column, consisting of base, shaft, and capital, is rather 
more than nine diameters in height ; of which the base is 
two-fifths of a diameter, and the capital, including the 
hypotrachelium, is in one case three-fourths, and in the 
other seven-eighths of a diameter high As shown in the 
vases, it is invariably very long and slender, and without 
bases, but no actual example lemains to us without a 
base The base consists of a congene3 of mouldings 
extending' 1 gradually from a diameter and a third to a 
diameter and a half, and its height is m three nearly equal 
parts, two equal fillets separating them The lowest, a 
torus, rests on the top of the stylobate or floor of the portico, 
a fillet divides that from the scotia, a second fillet intervenes 
between the scotia and a second torus, and a thud fillet 
bases the apophyge or escape of the shaft. The upper 
torus of the base is, in one example, fillet-fluted horizontally , 
and in the other, the same member is enriched with the 
guillochos. The shaft diminishes with entasis fiom its lower 
or whole diameter to above five-sixths of it immediately 
under the hypotrachelium It is fluted with twenty-four 
flutes and alternating fillets, which follow the diminution 
and entasis of the column. The flutes in plan are nearly 
semi-elhpses, and they finish at both ends with the same 
curve ; a fillet is m thickness nearly one-fourth the width 
of a flute The difference m the height of the capital is 
m the length of the necking, which in one case is separated 
| from the head of the shaft by a carved bead, and in the 
I other by a plain fillet. Above tbe neekmg, a height of 
about one-third of a diameter is occupied by a congeries 
of three spreading or oorbelhng mouldings — a bead, an 

see Plate IX figs 5 to 8, and glossary. 


1 For explanation of terms 
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ovolo, and a torus— winch are all appropriately carved 
On these rests the parallelogrannc block, on whose faces 
are the volutes, and whose ends are concaved into what is 
technically termed a bolster to connect them This pait 
is about one-third of a diameter in height, and includes a 
rectilinear abacus, whose edges aie moulded to an ovolo 
and carved with the egg and tongue ornament The volutes 
are three-fifths of a diameter in depth, and extend m fiont 
to one diameter and a half, and they aie nearly a semi 
diameter apart. The volutes and the flowing lines which 
connect them are represented in figs. 5 and 9, Plate XI 
The bolsters are fluted vertically with alternate fillets, on 
which are caived beads. An ornament composed of the 
honeysuckle with tendrils encucles the necking of the 
column. It must be remaiked, that as the capitals aie 
parallelogrannc, and present hut two similar fronts, to 
preserve the appearance of volutes externally on all sides, 
the capitals of the columns at the external angles of porti- 
coes are differently arranged (compaie figs 15 and 1 6). The 
outer volute is bent out at an angle of 45°, and volutes aie 
put on the end or side-front of the capital also, the outer one 
being the other side of the angular volute of the front. To 
suit the angle internally, the two volutes of the inner face 
are placed at right angles to each other : this is, however, 
at best but an awkwaid expedient, and need not be employed 
when a portico projects only one mtercolummation. All 
the Greek volutes are fiat on the surface, except at Bassae, 
where the volutes aie cuived. 

The entablature, which is rather more than two diame- 
ters m height, is also divided into three parts, — architrave, 
frieze, and cornice, — which may be proportioned by divid- 
ing the whole height into five parts, four of which, as m 
the Done, may be again equally divided between the 
architrave and frieze. The cornice, however, in the example 
referred to, does not occupy one-fifth of the entablature, but 
if it had a fillet over the upper moulding, which it appears 
to want, that would be just its proportion If the aichi- 
trave (fig 8 ) be divided into nine paits, seven of them 
may be given to three equal fascias, which slightly project 
the one before the other , the fiist or lowest, which is ver- 
tical to the circumferential hue of the mfenoi diameter, 
being covered by the second, and the second by the third 
The remaining two-ninths foim a band of mouldings coi- 
b elhng a bioad fillet, which sepaiates the aichitiave fioin 
the frieze ; these mouldings are ennched. The fneze 
(fig. 7), which does not pioject quite so much as the lowest 
fascia of the architrave, is, m the Athenian examples, quite 
plain , but it may be enriched with foliage, or made the re- 
ceptacle of sculpture m low relief. In two examples (one 
at Sehnus, and anothei at Agngentum) the frieze has 
the Doric triglyph. The cornice (fig 6) piojeets from the 
face of the frieze lather more than as much as its whole 
height, and is composed of bed-mouldmgs, a corona, and 
crown-mouldings The first are a caived head and carved 
cyma-reversa, the former of which only occupies a portion 
of the height of the cornice, as the planceer is cut up 
inwards, m the manner represented by dotted hues m the 
figure, to a sufficient depth for it , the crown mouldings, 
which consist of a carved ovolo above a carved bead, are 
rather more than one-foui th of the whole cornice; and 
the corona occupies the lest of its height, except that small 
portion given to the bead of the bed-mould A fillet 
above the crown-mouldings, as already intimated, is cer- 
tainly necessary to complete the Older and leceive the 
antefixiB, as described in the Doric, for the flank of a 
temple. 

The pediments in the examples of Ionic are flatter than 
in those of the Doric, the angle made by the covering 
cornice with the base being, in a hexastyle, less than 14°. 
A vertical fillet, with a small moulding, equal m depth to 
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the two ciown-mouldmgs of the cornice, covers them m 
the pediment, in the place of the cyina-reeta or ovolo used 
in the Done older. The mtercolummation differs m these 
examples , m the one it is two diameters, and in the other 
three diameters and one-sixth. 

A much gi eater vanety is found m the composition of 
the Ionic than of the Doric order Indeed, the examples 
of the Athenian Acropohs alone have neckings 1 In all the 
others the shaft runs up to the corbelled mouldings which 
bed the block of the volutes, and the flutes finish undei 
them. Neither have they a torus m that congeries, but 
a bead and ovolo alone, the latter projecting inconveniently 
under the pendent lines that connect the volutes, and thus 
the capital is not more than half a diameter m height. 

The Asiatic oi the tiuly Ionian examples of this ordei are 
far inferior to those above referied to Their bases are 
differently, and certainly less elegantly composed. They 
aie without hypotiacheha, as may have been inferred, 
they want the torus in the capital , and, m most cases, 
instead of flowing, pendent lines, they have straight hues 
connecting the volutes. Their entablatures aie not so 
finely proportioned, nor so delicately executed. The 
coionas want breadth, and the bed-moulds of the cornice 
are as much too heavy as those of Athens are perhaps too 
light Indeed, upon the whole, they have more of the 
giossness of Homan architecture than of the dehcacy and 
elegance of Grecian, though the Ionian examples are sup- 
posed to he the models of those of Athens In the cele- 
brated temple of Diana at Ephesus the columns present an 
almost unique example of the lower parts being sculptured 
Erne specimens of these aie now m the Bntish Museum. 
The only instance known of sculptured columns is at Narga 
in Nubia. 

The width of the autre of the Ionic order is determined, 
as in the Done, by the soffit of the entablature ; and it 
will, of course, be exactly the same as, or rather less than, 
the mfenoi diameter of the column. It is slightly raised, 
too, from the face of the wall at the ends of which it stands 
The base of the antis is, m one of the two examples of the 
Aciopohs, a little deeper than that of the column, having 
a small projecting moulding between the lower toius and 
the floor , and the lower torus itself is reeded In the 
other example there is no difference in the foi m and pro- 
portion of the antis and columnar bases, but both the ton 
are fluted honzontally, with beaded fillets between the 
flutes The ante cap consists of a congenes of coibelling 
mouldings, nearly one-thnd of a diameter in height. It is 
divided mto three nearly equal paits, the lowest of which 
is composed of a bead and an ovolo , the second of another 
bead and a cyma-reversa, all carved , and the thud of a 
plain flat cavetto, with a narrow fillet and small crowning 
cyma-reversa, forming an abacus (fig. 11) The necking is 
hke that of the capital, and is enriched m the same manner. 
The cap or cornice thus formed bieaks round the projection 
of the ante, and is continued along the wall under the 
entablature the whole length of the building, or till it is 
impeded by some other construction , and the base is 
continued in hke manner. Attached columns have the 
voluted capital, but their base is that of the ante ; and it 
is detailed round them and along the wall to which they 
belong, as with the ante. It must be remembered, 
however, that the attached columns in the triple temple are 
about one-ninth less m diameter than those which are 
insulated, though they are simil ar in other lespects, and 
have the same entablature. 


1 A curious example of the use of the "beautiful necking ornament 
(as at the Erechtheum) occurs in the gigantic monument in Algeria, 
called the tomb of the Christian Lady, whose date ia supposed to be 
the 1st century b.o. It is evidently a rude copy of some such original 
as the above. 
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The back of the triple temple, between the attached 
columns, presents one of the only two examples in G-reek 
architecture of windows, the other being that of the 
temple of the Giants at Agrigentum These are rather 
more than twice their width in heightj and are narrower 
at the top than at the bottom They rest on a broad, 
bold sill, which is equal m depth to two-sixths of the 
opening, and are surrounded externally by a congenes of 
mouldings, which, with a plain fascia, constitute an archi- 
trave This architrave is one-fourth tho opening in width, 
it diminishes with the window, and m the same proportion, 
and is returned above m two knees, which are made verti- 
cal to its extreme point at the base. 

The Grecian Corinthian (Plate XII.) 

The traditionary tale Vitruvius relates regarding the in- 
vention of the Corinthian capital (about Callimachus and 
the basket on the grave of the Corinthian virgin), is the 
only reason for the name it beats His account of the . 
origin of this third species of columnar composition is even 
more absurd than what he gives of the other orders He says 
that it- was arranged “to repiesent the delicacy. of a young 
girl whose age renders her figure moie pleasing and more 
susceptible of ornaments which may enhance her natural 
beauty." With much moie reason might the Done be | 
called the Corinthian order , for, as previously stated, the 
oldest existing example of that style is at Corinth , whereas 
there is nothing, either in rums or authentic xecords, to 
prove that the latter was ever known m that city Columns 
with foliated capitals are not of very eaily date m Greece ; 
earlier examples exist in Asia Minor, and foliage adorns 
the capitals of columns m some of the Pharaonic monu- 
ments of Egypt. In the Assyrian sculptures, however, 
the Corinthian capital is clearly shown. The interior of 
the temple of Apollo Didymseus, at Miletus in Ionia, 
exhibits the earliest example of the acanthus leaf arranged 
round the drum of a capital in a single row, surmounted 
by the favourite honeysuckle , but that edifice was con- 
structed about a century before Callimachus is understood 
to have lived The only perfect columnar example m 
Greece itself of this species of foliated capital is of later 
date than, and is a great improvement on, that of Miletus , 
it is the beautiful little structure called the choragic 
monument of Lysicrates at Athens. (Plate XII figs. 1, 2, 3 ) 
Specimens of square or antse capitals enriched with foliage 
are less uncommon m Greece than of circular or columnar 
capitals; but they are almost invariably found to have 
belonged to the interior of buildings, and not to have been 
used externally In considering Greek architecture, it is 
necessary to bear in mind that it ceases almost immediately 
after the subjection of Greece to the Roman power; for 
though there are many edifices in that country in the style 
of columnar arrangement of which we are now speak- 
ing besides those referred to, they belong to Roman, not 
to Greek architecture. The earliest of them, perhaps, 
and certainly the least influenced by Roman taste, is the 
structure called the tower of the Winds, or of Andromcus 
Cyrrhestes, at Athens The Agora, or Doric portico, as it 
is sometimes designated, in the same city, is a spurious ex- 
ample of Greek Doric, evidently executed under the Roman 
domination. 

The importance which the Greeks attached to a graduated 
stylobate, and the necessity of giving it a relevant proportion 
in a columnar ordinance, are shown in the building above 
mentioned, which is the only example of this order of 
Grecian origin remaining to us Unlike the Doric and 
Ionic in its application, this order is represented in a small 
circular structure, resting on a lofty square basement ; and 
yet, like those orders, it has a stylobate m receding courses 
(see Plate XII. fig. 3), and in plan, too, corresponding with 
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the arrangement of the columns, and not with that of the 
substiucture, — this furnishing further proof that the stylo- 
hate was considered a part of the columnar ordinance. 
The Corinthian column is ten diameters m height. The 
base is composed of a torus and fillet; a scotia and another 
similar fillet, rather less than the former; and a second 
torus or reveised ovolo, on which rests a third fillet basing 
the apophyge of the shaft The shaft diminishes with entasis 
to five-sixths of its diameter at the hypotracheliiim, and, like 
that of the Ionic order, has twenty-four flutes and fillets. The 
flutes are semi-ellipses, so deep as nearly to approach semi- 
circles, terminating at the head in leaves, to which the fillets 
are stalks. The fillets are rather more than one-fourth the 
width of the flutes The hypotrachelium is a simple channel 
or groove immediately under the capital The capital itself 
is rather more than diameters m height ; its core is a 
perfect cylinder, m bulk rather less than the superior 
diameter of the shaft. This is banded by a row of water 
leaves, whose profile is a flat cavetto, one-sixth of the whole 
height, and another of leaves of the acanthus, with flowered 
buttons attaching them to the cylinder. The latter have 
the contour of a cyma-recta, and. occupy one-third of the 
whole capital. Rather more than another third is occupied 
by cahces and tendrils, which latter support a honeysuckle 
against the middle of the abacus. This member is in 
plan a square whose angles are cut off at 45°, and whose 
sides are deeply concaved. In profile it consists of a 
nairow fillet, an elliptical cavetto or reversed scotia, and 
another fillet surmounted by a small ovolo, or rather a 
moulding whose profile is the quadrant of an ellipse. In 
the entablature (which is 2} diameters m height), the 
architrave is divided, like that of the Ionic order, into 
three equal fascias, which are not perpendicular, but 
incline inwards, so that then lower angles are all in the 
same vertical line; this impends the surface of the shaft 
about one-third of the height from the base The frieze 
is one plain band, slightly inclining inwards like the 
fascias of the architraves, and slightly projected beyond 
them. The cornice consists of a deep congeries of bed- 
mouldings, and a corona, with the accustomed small crown- 
mouldmgs and fillet. As m the Ionic cornice, additional 
height is given to the bed-moulds by undercutting the 
planceer. The cornice is surmounted by a cut fascia sup- 
porting honeysuckle antefixse, which may indeed be taken 
as a part of the order, as the sohtary example in question 
presents it. 

Of Corinthian antae we have no examples, nor indeed 
have we of insulated columns; but as we find in the 
Ionic examples quoted that the attached columns are less 
m proportion to the entablature than those which are 
insulated, we may conclude that it would be the same 
with this, — thus reducing the entablature to two diameters, 
the ordinary average of that part m Greek columnar archi- 
tecture. 

The Caryatides , or Caryatic Order (Plate XII.) 

Besides the three species of columnar arrangement enu- 
merated above, the Greeks employed another in which 
statues of women occupied the place of columns. The 
origin of this order is furnished by Vitruvius in a story 
which is as usual totally unsupported by history or ana- 
logy. Nevertheless it has fixed the nomenclature, such 
figures being called Caryatides, and the arrangement the 
Caryatic order. The use of representations of human 
and other figures with or instead of columns is, however, 
common in Egypt and India , and to the former the 
Greeks were doubtless indebted for the idea, though they 
appear to have restricted its application to human female 
figures, Mr Gwilt infers from various facts connected 
with the worship of Diana Caryatis, “that the statues 
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called Caty.it idea vveie originally applied to or used about 
the temples of Diana 3 and instead of representing cap- 
tives or persons m a state of ignominy (according to 
the Yitruvian story), were m fact nothing more than the 
figures of the virgins who celebrated the worship of that 
goddess.” 

Of these Caryatides there is hut one existing example. 
It is the third portion of the triple temple m the Athenian 
Acropolis, and is a projection from the flank of the prin- 
cipal Ionic structure, formed by a stereobatic dado raised 
on the stylobate and ante-base mouldings, with a sur-base 
consisting of a carved bead and carved ovolo covered by 
a broad listel, with a narrow projecting fillet above it 
On this rests a square plinth, supporting a draped female 
figure, on the head of which there is imposed a circular 
moulded block, with a deep rectangular abacus, two-thirds 
of whose face is veitical, and the other third is a cavetto 
fillet, and small cyma-reversa The stereobate, including 
the moulded base of the temple, is about three-foui tbs 
the height of the statue pillar with its base and capital 
The entablature is rathei less than two-fifths of the same, 
but it consists of architrave and cornice alone, between 
which parts the height is neaily equally divided Details j 
will bo undeistood by reference to Plate XII figs 4, 5, 6 
This Caryatidean portico displays very clearly the arrange- 
ment of the ceiling, with its coffers or cassoons. Internally 
the architrave is plain two-thuds of its height, of the 
remaining third rather more than one-half is a plain, 
slightly projected fascia, the other half is occupied by a 
carved bead and ovolo. In the absence of a frieze the 
ceding rests on this, and is divided by carved beads into 
panels, which are deeply coffered, and diminished by three 
horizontal moulded fascias 

Of Grecian Mouldings and Ornaments 

G-ieelc architecture is distinguished for nothing more 
than for the grace and beauty of its mouldings, and it may 
be remarked of them geneially that they are eccentric, and 
not regular curves (Plate XIII ) They must be drawn, for 
they cannot bo described or struck , so that though they 
may be called circular, or elliptical, it is seldom that they 
are really so, and if they are, it is evidently the result of 
chance, and not of design Hence all attempts to give 
rules for striking mouldings are worse than useless, the 
hand alone, directed by good taste, can adapt them to their 
purpose, and give them the spirit and feeling which render 
them effective and pleasing 

The leading outline of Greek moulding is the gracefully 
flowing cyma This will, indeed, he found to enter into 
the composition of almost everything that diverges from a 
right line; and even combinations of mouldings are fre- 
quently made with this tendency It is concave above and 
convex below, or the reverse , and though a long and but 
slightly fleeted line appears to connect two quickly-curving 
ends, it will always be found that the convexity and the 
concavity are in exactly the same curve, so that if the 
moulded suiface were reversed, and the one made to 
•assume the place, it would also have the appearance, of the 
other, and the effect would be the same. It is, m fact, the 
Hogarthian line of beauty, and it is not a little singular 
that Hogarth, m his well-known Analysis of Beauty, 
although he did not know, and indeed could not have 
kuown, the contours of Greek architectural mouldings, 
has given the principle of them, and, under his line of 
beauty, has described many of the finest Greek forms 
The Roman and Italian mouldings were called Greek in 
his day, and he assumed them to he so , but they evidently 
do not agree with Ms theory, whereas, m principle, the 
now well-known Greek forms do most completely. 

The cyma-recta 13 generally found to be more upright 
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and less deeply fleeted than the cyma-reversa, it is almost 
always the profile of enrichments on flat surfaces, of foliage, 
of the covering moulding of pediments, of the undercut or 
hooked mouldings in ante caps, the overhanging not affect- 
ing the general principle , and it pervades, as we have said, 
fleeted architectural hues generally, whether horizontal or 
vertical The cyma-reversa has all the variety of inflection 
that its opposite possesses, but the line connecting its two 
ends is, for the most part, more horizontal, and its curves 
aie deeper. It pervades many architectural combinations, 
but is most singularly evinced m the composition of the 
Greek Doric capital, which is a perfect cyma-reversa, with 
the ends slightly hut sharply fleeted, as it flows out of the 
shaft below, and turns m under the abacus above This 
may not be obvious, from the annulets dividing the cyma 
into an ovolo and a cavetto, but the pnnciple is clear 1 
The cyma is the governing outline m the congeries of 
mouldings in bases also, as may be noticed m the Ionic and 
Corinthian examples quoted and referred to 

An ovolo is but the upper half of a cyma-reversa, even 
when it is used as a distinct moulding, and unconnected 
with the waving form The name expresses its apparent 
rather than its real tendency , for its contour is not that 
of an egg in any section, though the ornament which 13 
carved on it, when used as a running moulding, is formed 
like an egg, and from that the moulding was named. 

The upper torus of a base forms, with the escape or 
apophyge of the shaft, a perfect cyma, and the scotia and 
lower torus do the same , so that the torus and scotia are 
referable to the same pnnciple when m composition, and 
they are not found together except in the combination 
referred to 

The bead is an independent moulding, varying m con- 
tour, but it is generally the larger segment of a circle It 
is used, however, sometimes to mask the waving form, and 
sometimes to separate it 

The cavetto, or simple hollow, is part of a cyma also, as 
has been shown ; hut it is also applied independently to 
obviate a sharp angle, or to take from the formality of a 
vertical line, as m the abaci of Ionic antse caps. Its form, 
nevertheless, is not the segment of a circle, for the upper 
part of a cavetto is the most fleeted, and it falls below 
almost into a straight line 

There is a hooked moulding common m Greek archi- 
tecture, particularly m the Done antae caps, which is tech- 
nically called the hawk’s-beak. It is a combination of 
curves which cannot be described m words; but it has 
been already referred to m speaking of the cyma-recta, 
which is brought into its composition This hawk’s beak 
is a completely Gothic moulding, and thiows a very bold, 
clear shadow It is used generally to the antae, and the 
fact that these were for the most part under the shadow 
of the peristyle, furnishes good reason for the employment 
of such a moulding 

The cyma-recta is never found carved, nor sunk within 
itself, hut it sometimes has the honeysuckle, or some other 
ornament of the kind, wrought on it in relief, particularly 
when used as the covering moulding — the cymatium — or a 
pediment The enrichment of the cyma-reversa consists 
of a contrasted repetition of its own contour meeting m a 
broad point below, and joining by a circular line above, 
making a sort of tongued or leafed ornament, whose 
surface is inflected horizontally also. Between the leaves 
a dart-formed tongue is wrought, extending from the 
circular flexure above to the bottom of the moulding, whose 
contour it takes in front alone. As this would not mitre 
or join well on the angles of the cyma, a honeysuckle is 

1 The presence of the cyma m the Done capital was, we believe, 
first pointed out by Mr T L. Donaldson, in a supplementary volume 
to Stuart’s A l hens . 
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gracefully introduced m tlie manner shown m Plate XIII 
Tbs enrichment is not wrought m relief on the mould- 
ing, but is carved into it, so that the surfaces of the parts 
of the ornament alone retain the full outlme of the cyma 
The ovolo is ennched with what is called the egg and dart 
ornament. This will be best understood by reference to 
the plate Its angles also are made with a honeysuckle, 
aud the inflections aie made in the moulding itself The 
torus is sometimes ennched with the mteilaced ornament 
called the guillochos , this, too, is cut into the moulding 
itself. We have no Greek example of an enriched scotia, 
and from its foim and position, which, to be effective, must 
be below the eye, it hardly seems susceptible of ornament 
which could operate beneficially. The bead is carved m 
spheres or slightly prolate spheroids, with two thm rings 
or buttons, dilated at their axes, placed vertically between 
them. A cavetto is not ennched at all, nor is the hawk’s 
beak, except by painting, which does not appear to have 
been an uncommon mode of ennching mouldings among 
the Greeks, that is, the ornament was painted on the 
moulded surface instead of being carved into it Eascias 
are also found ennched by painted running ornaments, 
such as the fret or meander, the honeysuckle, and the lotus 
Sometimes plain colour was given to a member, to heighten 
the effect it was intended to produce Omaments were 
also painted and gilt on the coffered panels of ceilings 
Sculptured The few examples which exist of sculptured ornament 
ornaments on straight surfaces exhibit varieties of nearly the same com- 
binations as those last mentioned, — the honeysuckle, with 
the lotus, and sometimes a variety of itself, on sciolls, 
either throwing out tendrils, or plain This is found on 
the necking of the Iomc columns of the Athenian Aciopolis, 
and on those of their antce, continuing along undei the 
congeries of mouldings, as previously descubed The 
varieties of foliage used m the enrichments of Greek 
architecture are few, and will be found generally exemplified 
m the Corinthian capital of the choiagic monument of 
Lysiciates, and m the nek acroteral pedestal or stem of the 
same edifice, than which we possess no more elaborate 
specimen of foliated ennehment of the Greek school 
There exist many specimens of arclntectuial ornament on 
vases and fragments, m marble and terra-cotta, m which 
human figures, both male and female, are composed, with 
a greatei vanety of foliage than is generally found in 
Greek architectural works, and many of the beautiful 
maible and bronze utensils discovered m Herculaneum 
and Pompeii have enrichments obviously of Greek origin, 
from which, as well as from the specimens of ornament on 
positive architectuial monuments, we may judge of their 
productions generally, as well as acquire or imbibe some- 
thing of the fine taste which originated them It will be 
iemarked at once that Gieek ornamentation is qmte con- 
ventional, and that the plain scroll forms its mam feature 
The leaf-woik is clasped round it, and helps to fill up the 
surface, and pleasingly vary the outline, but the scroll is 
prominent throughout Then there is a peculiarity in the 
mode of carving the ornamentation The scroll is not 
rounded off, as m the Roman, bke the branch of a tree, but 
stands squarely and sharply out from the surface, so as to 
throw a well-defined sharp shadow So with the foliage, 
whose leaves also, m place of having the rounded section 
used by the Romans, are cut sharply either with a square 
or triangular section, giving again a strong contrast of light 
and shade. 

It may be inferred from some existing edifices, partacu- 
laily the choragic monuments, that the Done columnar 
style was not used by the Greeks except fox the temples 
of the gods and some of their accessones. But whether 
this arose—if the feeling really did exist— from the 
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sanctity of its character, m consequeuce of that appropria- 
tion, or from the difficulty of moulding it to general 
purposes, cannot be determined. It is very certain, 
however, that the few structures winch do exist of Greek 
origin, not of a religious character, are either Ionic or 
Corinthian, or a mixture of one of them with some of the 
features of the Done , and in all Gieece and the Grecian 
colonies, except Ioma, there aie very few examples of 
religious edifices not of the Done order, and none which 
are of the Corinthian. 

Like the architecture of Egypt, that of Greece is known Re 
to us principally by means of its sacied monuments, and °* t , 
fiom them is deduced almost all we know of its principles 8 y 
The Done temples of the Greeks are uniform in plan, and 
differ only in arrangement and proportion, according to their 
size, for every part depends on the same modulus It has 
been said that if the dimensions of a single column, and the 
proportion the entablature should bear to it, were given tt 
two individuals acquamted with the style, with directions 
to compose a hexastyle peripteral temple, or one of any 
other description, they would pioduce designs exactly 
similar m size, arrangement, features, and general propor- 
tions, differing only, if at all, in the relative proportions 
of minor paits, and slightly, perhaps, m the contour of 
some of the mouldings. This can only be the case with 
the Doric, and it arises fiom the intercolummation being 
determined by the arrangement of the frieze with tnglypha 
and metopes , the frieze bearing a certain proportion m the 
entablatuie to the diameter of the column, and so on, m 
such a manner that the most perfect harmony is preserved 
between all the paits Thus (Plate IX. fig 1} the column is 
so many of its diameters m height , it diminishes gradually 
from the base upwaids, with a slightly convexed tendency 
or swelling downwards , and is superimposed by a capital 
proportioned to it, and coming within its height, The 
entablature is so many diameters high also, and is divided, 
according to slightly varying proportions, into three paits 
— architrave, frieze, and cornice. A triglyph hearing a 
ceitam proportion to the diameter of the column is drawn 
immediately over its centre, the metope is then set off 
equal to the height of the frieze; another triglyph is 
drawn, which hangs over the void; then a metope as 
before , and a second tnglyph, the centre of which is the 
central lrne for anothei column, and so on to the number 
required, which, in a front, will be four, six, eight, or ten 
columns, as the case may be, the temple being tetrastyle, 
hexastyle, octastyle, or decastyle , and on the flanks twice 
| the number of those on the front and one more, counting 
I the columns at the angles both ways. Thus, if the rules 
be strictly followed, a hexastyle temple will have thnteen 
columns on each flank, an octastyle seventeen, and so on 
It must be observed, however, that to ease the columns at 
the angles, they are not placed so that the tnglyph over 
them shall impend their centie as the others, but are set in 
towaids the next columns, so far that a hue let fall from 
the outer edge of the tnglyph will touch the circumferential 
hue of the column at the base, or at its greatest diameter 
It has been generally thought that the object m this 
disposition was to bring the tnglyph to the extreme angle, 
to obviate the necessity of a half-metope there , and many 
imitators have puzzled themselves to no avail to effect it 
without contracting the intercolummation or elongating the 
first metope; though it is perfectly obvious that the 
intention of the Greek architects was to ease the columns 
m those important situations of a part of their burden, and 
for no such purpose as Vitruvius and his disciples have 
thought Indeed, this has been a problem to the whole 
school, which their master proposed, and which they have 
settled only by putting a half-metope beyond the outer 
tnglvph, thus preserving the intercolummation equal, but 
II — 52 



410 ARCHITECTURE [giieuam— 


rendenng tlie quoins nioie lufiim, or perhaps less stable 
than the Gieek architects judiciously thought they should 
be Besides eonti acting the intei eolumniation, the Greeks 
also made the coxnei columns a little larger than the rest, 
thus counteuctmg in eveiy way the danger that might 
acciue to them, 01 to the stiucture through them, from 
their exposed and partly unconnected situation The 
graduated pyramidal stylobate on which the stiucture rests 
also bears a certain piopoition to the standard which is 
measuie of all the rest , and so every part is deteimined by 
the capacity of the sustaining powei 1 Though the Done 
order thus possesses, as it weie, a self-propoitionmg power, 
which will secuie harmony m its composition undei any 
circumstances, yet skill and taste in the aichitect are 
necessary to determine, m every instance, the number of 
diameteis the column shall have m height, and to assign 
according to that the height of the entablatuie Accord- 
ing to Vitruvius the colonnades weie spaced out accoidmg 
to one or other of the following auangements of the mtei- 
columniations 

Pycnoatylfl, t diameters apait and 10 high 
Systyle, 2 „ ,, 9-} ,, 

Eustyle, 2| „ „ about 8jj „ 

Diastyle, 3 „ ,, 8J „ 

Aiseostyle, 4 „ ,, 8 „ 

But these rules, like many others of this author, seem to 
have been imaginary 

Col umnar The temples are descubed, according to their external 
arrange anangement, as being either m antis (i e , with two columns 
ment of between two antse), prostyle (with columns in front), amphi- 
03 prostyle (with columns both m fiont and rear), peripteial 
(with a single row of columns at flanks as well as at ends), 
dipteral (with a double row of columns at flanks), oi 
pseudo-dipteral (m which the inner range of columns m 
the penpteral is omitted) The columnar anangement in 
antis is not common m Greek aickitectuie, though there 
aie examples of it, geneially of the Done order The inner 
porticoes, or pronaoi, of penpteral temples are, for the 
most pait, placed m antis , as may be seen by reference to 
the examples in which columns stand between the antas. 
The Ionic temples of Athens are the pnncipal examples of 
the simple prostyle They may be called apteral, if it be 
necessary to distinguish them from penpteral, as the lattei 
are prostylar, but the former term alone is sufficient 
Neither does Greek architecture present more than one 
example, and that is at Athens also, of an amphiprostyle, 
except m the same peripteral structures, which are also 
amphiprostylar. Almost all the Doric temples are peri- 
pteial, and being penpteial, they aie, as a matter of course, 
amphiprostylar, as has been just remaiked ; so that the 
former term alone is used m descnhmg an edifice of that 
kind, with the numeial which expresses the number of 
columns in each of its piostyles Theie are but two 
known examples of Gieek antiquity of a pseudo-peri- 
pteral structure — the gigantic fane of Jupiter Olympius at 
hgngentum, aud the nme-columned edifice at Psestum 
The foimer is not even prostyle, for the columns on its 
honts are attached, aa well as those on its flanks The 
dipteral anangement is found at Selmus, m an octastyle 
temple ; and in some cases the poiticoes of penpteral 
temples have a pseudo-diptmal projection, though no per- 
fect example of the pseudo-dipteral exists 
The Doric order was never used by the Gieeks in mere 
prostyles, consequently there is no Doric temple of the 
tetrastyle anangement, for it is incompatible with the peri- 

1 "We cannot discover that the elevation of the pediment depended 
so immediately on the common standard, though m the best examples 
the tympanum will he found to he about one diameter and a half in 
height. 


pteral, the tetrastyle examples which do exist being all Ionia 
Athens itself, containing a Done tetiapiostyle, may seem to 
conti adict this , hut m speaking of Greek architecture, we 
exclude all the examples, even m Greece itself, which were 
executed under the Boman dominion, fox they bear the 
Roman impress , and among these is the poitico referred 
to "With very few exceptions, all the Done temples of 
the Greeks aie hexastyle Their queen, however, the 
unmatched Parthenon, is octastyle , and the pseudo-peri- 
pteral fane of Jupiter Olympius at Agugentum, just refeired 
to, presents the singular anangement, heptastyle The 
misshapen monument called the Basilica, at Psestum, the 
Thersites of its style, has a front of nine columns, or an 
euneastyle arrangement The temples of Jupitei Olympius 
at Athens, and of Apollo at Bianclndse, had each a front 
of ten columns 

It may be hcie remaiked m support of the opinion we 
have given as to the authority of Vitiuvius, that, accord- 
ing to him, penpteial temples have on each flank twice 
the number of intercolumniations they have m front, — 
thus giving to a hexastyle eleven, to an octastyle fifteen 
columns, and so on, — whereas m the Gieek temples this is 
never the case, for they always have iaoi e The best examples 
have two, some have only one, but many have three, and 
m one instance there are four, more intercolumniations in 
flank than m front The famous temple at Ephesus, re- 
cently dismtened by Mr Wood, has seven intercolumnia- 
tions in fiont, and nineteen on the flanks Again, he limits 
the internal hypssthral arrangement to those stiuctuies 
which are externally decastyle and dipteial, though an 
example, he says, existed in Greece of an octastyle hypai- 
thros, and that was a Roman structuie Now the Paithe- 
nonis an octastyle hypsethios, but all the othei hypoitliral 
temples, both in Gieece and her colonies, are hexastyles, 
except, peihaps, the octastyle-dipteral at Selmus, and theie 
is no evidence that the Gieeks ever constructed a decastyle- 
dipteral temple, except that of Apollo Didyuueus at Bian- 

c.ludf p. 

A Gieek temple, whose columnar anangement is simply 
in antis, whethei distyle oi tetrastyle, consists of pionaos 
and naos or cella. A tetiaprostyle may have behind it a 
pionaos and naos. An amphipiostyle has, m addition to 
the piecedmg, a posticum, but is not undei stood to have a 
second entrance The poiticoes of a peripteial temple are 
distinguished as the poiticus and posticum, and the lateral 
ambulatories are mcoirectly called penstyles It may, 
indeed, be here suggested, that as the admixture of Latin 
with Greek teims in the description of a Giecian edifice 
cannot be approved of, it would, perhaps, be better to 
apply the teim stoa to the colonnaded platfoim or ambitus 
altogether, and distinguish the various parts of it by the 
addition of English adjectives ; or the common term portico 
would be quite as well with front, back, and side, or lateral, 
prefixed, as the case may be Within the back and front 
stoas or porticoes, then, a penpteral temple has similar 
arrangements m antis, which are relatively termed the pro- 
naos and opisthodomus, with an entrance only from the 
former; unless there should exist, as theie does m the 
Paithenon, a room ox chamber within the opisthodomus, 
supposed to be the treasury, in which case a door opens 
into it from the latter Besides these, a Greek temple 
consists only of a cell in those which are cleithral, and of 
a naos, which is divided into nave and aisles, to use modern 
ecclesiastical terms, m an hypmthral temple 

In compaimg the Greek temple with the Egyptian, a 
marked difference at once appears. The cella is the nucleus 
of both But whereas the Egyptian was almost hidden with- 
in a series of chambers for the priests, and surrounded by 
enormous enclosed courts, the Greek was made the one pro- 
minent object, and the subject of the highest efforts of art 
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Nothing was allowed to inteifeie with it or to abate its 
predominance. The tyrnpan was the place m which the 
highest efforts of the sculptor weie placed, the purest 
example of it being at the Parthenon. At iEgma the 
figures weie entirely detached. Above the pediment at 
the top, and at the sides, weie some very beautiful orna- 
ments — the acroteua. These weie w so piomment a 
position, and so delicately caived, that very few remains 
of them are left to us The roofs were covered with thm 
slabs, or tiles, of marble, and the ends of the ubs, which 
covered then joints, were ornamented with antefix®, form- 
ing a gi aceful finish to the flanks These were mostly of 
marble, but at iEgma they were of tena-cotta. Further, 
m order to dischaige the water fiom the gutters, were lions' 
heads, the ongmal of oui guigoyles The gutters them- 
selves weie made on the top member of the cornice It is 
singular that we have no accurate description of the intenoi 
of a temple, nor any information as to how it was ceiled 
or lighted We know that the cella had often a row of 
columns round it internally, and that upon this row was a 
second, as at the temples of Ceies at Eleusis, Mmeiva at 
Tegea, Neptune at Paestum, and Jupiter at iEgma At 
the temple of the Giants at Agugentum a iow of figures 
took the place of the upper columns We may fauly sup- 
pose, then, that the first row suppoited a galleiy much 
as m oui Triform But as to the loof there is moie dif- 
culty The span would be too gieat for flat marble 
beams, and would have a very poor aud depressing effect 
To obviate this difficulty Mr Fawkener suggests that the 
ceilings were arched, and a medal which shows the temple 
of Juno at Samos certainly appears to favour this theory. 
But another difficulty lemains, viz, as to the light, for 
there were no windows ; and the only light, therefore, if 
no other access for it weie made, would have been through 
the doorway itself, deeply buned behind a massive portico. 
Vitruvius alludes to this m his thud book, where he de- 
scribes a hypsethral temple as being “ sine tecto et sub dwo.” 
But he states himself that this airangement was laie, and 
if the cella was really m any case open to the sky, one can 
scarcely imagine how the delicate statues of lvoiy and gold 
could have been protected from the weather At Bass® 
some remains of roof tiles have been found, the centre part 
of which were open, and might thus have formed small 
openings for light. But the difficulty as to the statues 
remains. Mr Fergusson’s solution of the problem is veiy 
ingenious, and so satisfactory that it seems to requue 
only some reference to his arrangement m any of the old 
sculptures or writers to make it geneially received. He 
supposes that the inner columns supported a sort of clere- 
story, formed by a channel on each side along the roof 
This would give an excellent light, and the statues could 
easily be protected. This theory does not fulfil Vitiuvius’s 
description u sine tecto” hut he is geneially so inaccurate in 
his refeiences to Greek work that this objection does not 
seem to be very formidable. 

According to the lules of Vitruvius, all temples should 
face east and west, and the door should be to the west , 
but in reality the doors in Ionia, Attica, and Sicily were 
to the east. The temple at Bass® faces north and south, 
but it has a side door also. The temple was usually 
approached by a flight of steps, of an uneven number, 
so that the worshipper might place his right foot on the 
first step, and again on the temple floor The ceilings 
of the porticoes and colonnades were formed by great 
beams of maible, and the spaces of the mtercolumns were 
thus limited This appears to be the reason for the 
closed colonnade of the temple of the Giants at Agri- i 
gentum, as the spaces between the columns, if open, as 
usual, would have been too wide to be spanned by a flat 
beam. 


EOTUEE 

The only pure Greek architectural works besides temples 1’iopjL. \ 
that remain to us, and of which we have certain informa- 
tion, are propylsea, choragic monuments, and theatres 
The propyleeum, or piopyleea, as applied to the Acropolis 
of Athens, is the enhance or gateway through the wall of 
the penbolus It consists of a Doric hexaprostyle portico 
internally, with a very singular arrangement of its col umn s, 
the central intercolumniation being dituglyph. This was 
done, probably, to allow a ceitam procession to pass, which 
would have been incommoded by a narrower space Within 
the portico theie is a deep xecess, similar to the promos m 
a temple, but without columns m antis , a wall pierced 
with five doorways, corresponding to the mtercolumnia- 
tions of the portico, close to the entrance, and beyond it is 
a vestibule, divided into three parts by two rows of three 
Ionic columns, and forming an outer poitico, fronted exter- 
nally by a hexaprostyle exactly similar to that on the outside 
Bight and left of it, and setting out about one intercolumnia- 
tion of the poitico from its end columns, at right angles, are 
two small tnastyle porticoes in antis, with chambers behind 
them These have been called temples, but most probably 
they were nothing more than poiters' lodges or guard-houses 
The whole stiuctuie, though extremely elegant and possess- 
ing many beauties, is not a good architectural composition . 
the unequal intercolumniation detracts from its simplicity 
and harmony. The use of Ionic columns m a Doric 
ordinance is equally objectionable ; and their elevation 
fiom the flooi of the portico on insulated pedestals is even 
worse, though then intention is obvious, and without 
raising them, the ceiling might have been too low, or they 
must have been made taller The uneven style of the 
small temples or lodges is not pleasing, even though they 
be taken as flank and not as front compositions; and, 
moreover, their entablature abuts indefinitely against the 
walls of the larger structure, both internally and externally, 
to the total destruction of the harmony of the general 
composition. Indeed, the unequal heights of the entablature 
of the greatei ordinance involves a fault which would 
require more than all the beauties of detail and harmony 
of proportion to countervail, if it were not impossible to 
embrace them m one view. 

The choragic monument of Lysicrates (or Lantern of Choragic 
Demosthenes), at Athens (Plate XII.), is a small structure, 
consisting of an elegant quadrangular basement or podium, 
which is more than two-fifths of the whole height, sur- 
mounted by a cyclostyle of six Corinthian columns, 
attached to, and projecting rather more than one-half from 
a wall which perfects the cylinder up to the top of their 
shafts, where it forms a stand for tripods the height of the 
capital. A characteristic entablature rests on the columns, 
and receives a tholus or dome, which is richly ornamented, 
and termmates in a foliated and heliced acroterium To 
this Stuart has added dolphins as supporters, and has 
placed on the summit a tripod, which was the prize m the 
choragic festival, thus completing, perhaps, the most 
beautiful composition in its style ever executed. In 
Vitruvian language, the arrangement of this edifice would 
be called monopteral , but it is more correctly cyclostylar, 
or, perhaps, because of the wall or core, it may be termed 
a pseudo or attached cyclostyle. The basement of this 
monument is eminently bold and simple, admirably 
proportioned to the rest of the stiucture, and harmonising 
perfectly with it. The columnar ordinance is the only 
peifect specimen of the style m existence of pure Greek 
ongm. It has never been suipassed, and is, perhaps, 
unequalled. The most exquisite harmony reigns through- 
out its composition ; it is simple without being poor, and 
rich without being meretricious. 

Totally different m style and arrangement, and far 
inferior in merit, is the choragic monument of Thrasyllua. 
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ft beais, however, the impress of tlie Grecian mind This 
composition is merely a front to a cave, consisting of three 
pilasters, proportioned and moulded like Doric antse, and 
supporting an entablature similar in style, but too shallow 
to harmonise with them Above the entablature there is 
an attic or parapet, divided into three compartments 
horizontally. The two external form tablets, with a 
cornice or impost on them , and the central is composed of 
three receding courses, on the snmmit of which is seated a 
draped human figure, whether male or female, m its 
mutilated state, is not determinable The entablature has 
laurel wreaths instead of triglyphs m the fneze, and it 
would appear as if the absence of the triglyph had deranged 
the whole composition The two outer pilasters are of good 
proportion, and the architrave is well pioportioned to them , 
but the frieze and cornice are both too nairow, and the 
spaces between the pilasters, equivalent to mtercolumnia- 
tions, are too wide The third pilaster, itself inharmonious, 
is absurdly narrow, and, standing immediately under the 
statue, evidently to support it, its meagreness is the more 
obvious and striking. In spite of all this, the general out- 
line of the structure is simple and pleasing , the detail is 
elegant, and the execution spirited and effective This 
little monument is, however, a proof that the Greeks were 
not at all times so excellent m architectural compositions 
as in the self-composing Done temples, and in the choragic 
monument of Lysicrates, and to this evidence may be 
added that of the triple temple m the Acropolis of Athens, 
already described 

In concluding this notice as to temples, we must now 
allude to one example, veiy beautiful in itself, but an excep- 
tion to all lules — the Eieehtheum at Athens It consists of 
an Iome hexaprostyle in front (Plate XI fig 1), resting on 
a bold, continuous, and well-proportioned stylobate, and 
forming the entrance to a parallelogiamic cella, hut, from 
all that has yet been discovered, without a pronaos m antis 
The back front consists of four columns, like those of the 
portico, attached in antis , and the flanks are broad and 
bold, crowned by the well-proportioned and chaste entab- 
lature, with the enriched congenes of mouldings and 
running ornament of the ant® under it In the absence 
of a pronaos to give depth to the portico, the composition 
was defective, but otherwise simple and harmonious It 
was enlarged by the attachment of a tetraprostyle to one 
of its sides, Ionic certainly, like that m front, but different 
both m manner and m size , beautiful in itself, but a blot 
on the mam building, with which it harmonises in no one 
particular, for the apex of its pediment only reaches to 
the cornice of the other In a similar situation, against 
the other side, is attached a similar arrangement of Carya- 
tides, a tetraprostyle of female figures raised on a lofty 
basement, and yet not reaching to the entablature of the 
mam building — according m no one particular either with 
it or with the portico on the other side, and altogether 
forming one of the most heterogeneous compositions to be 
found in ancient art 

Tombs — These, tlie grandest structures next to the 
temples m Egypt, present little worthy of notice in Greece 
proper, but in the colonies there are several of considerable 
importance The grandest are m Cana and Lycia, to some 
of which, constructed much after the ancient outlines of the 
Lycian, &c , reference has already been made The most 
singular of the pure Greek tombs are cut m the face of the 
solid rock, not in the forms of the ancient rock-cut tombs, 
but much resembling those of the temple 

The rock-cut tombs, as, eg , at Telmissus (Lycia), 
usually have a portico of columns in antis, with one or 
more chambers behind In one example these are about 
12 feet by 9 feet, and 6 feet high. 

Most of the columns aie Ionic, few being Doric. In one 



Fig 44 — Rock Tomb at Myra, Lycw 1 


case, the whole tomb, which is 18 feet 6 inches deep, has 
been quite detached, the whole excavation being 26 feet 
deep from the 
face of the rock 
Many of these 
tombs present j 
curious 

amples of wood- j 
en details imi- 
tated m stone, j 
eg., the doors 1 
are often exactly | 
like those of I 
wood, the panels, I 
nails, knockers, 1 
&c , being copied ||| 
m stone 

Of a totally | 
different class is j 
a tomb at Cni- 
dus, mCaria,dis- 1 
covered by Mr 
0 T Newton 1 
It consists of a j 
square, low base- j 
ment resting on ’ 
four steps, and 
carrying four en- 
gaged Doric columns, with a cornice over the whole, being 
about 31 feet square on the basement Above the cornice 
are gradmi, forming a sort of pyramid of steps, having at 
the summit a lion, 
now m the Bntish 
Museum “ Inside 
was a beehive- 
shaped chamber, 
with vaulting simi- 
lar to that of the 
treasury of Atreus 
at Mycene, and 
with eleven smaller 
cells radiating from 
its circumference” 

(Newton) Its sup- 
posed date is about 
396 b c. 

More beautiful in 
detail is the tomb 
known as the 
Trophy, discovered 
by Sir C Fellows, 
at Xanthus. It 
consists of a peri- 
style of fourteen 
Ionic columns, 
standing on a high 
basement about 33 
feet by 22, which has, to all appearance, no access to it. 
In the centre, behind the columns, is a cella apparently 
solid also The date usually given to this is about 540 
But the edifice seems to be somewhat too refined in detail 
for this time, and another date assigned to it, viz , about 
385, appears to be more likely. This would be about 
half-way, in point of time, between the Erechtlieum and 
the temple at Pnene 

More curious, though less elegant, is another tomb at 
Mylasa, m Cana, which has a high, square basement with 
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Fig 45 — Lion Tomb at Cnidus, Cana 


1 Figs 44 and 45 are taken from Newton s Trawls and Discovers 
m the Levant, by kind permission of the author. 
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a chamber m it Ora this, on each face, are two columns quality The structures of Athens aie built of marble, 
m antis, with entablature, the space between the columns from the quarries of Pentelicus, and those of Agrigentnm, 
being quite clear. Over the cornice are placed great stone of a fossil conglomerate which the place itself furnished 
beams, anglewise, on these, others, again, crosswise; so RissumA — T aking now a iapid view of what we owe to 
that the bearing is rapidly diminished, and a rough sort of the Greeks as architects, we may assume that the invention 
dome formed, resembling those so often found m India of columnar architecture is due to the Assyrians , but 
But of all Greek tombs the grandest was that of Mausolus, how far thus had advanced befoie the Greeks began to 
at Halicarnassus, in Cana, one of the seven wondeis of the pract.se it, we cannot as yet exactly determine Theie 
ancient world, which has given its name to all succeeding is no doubt, however, that it owed to the Greeks the 
great tombs Its date is about 352 B c , Mausolus having gieater pait of its beautiful and delicate details Some 
died m 353 It was erect until the 10th century Since of the finest examples of these are to be found at Athens 
then it has been so utterly ruined that there was doubt as in the Theseum, Parthenon, Propytea, and Eiechtheum, 
to its actual site This was indicated by Professor Donald- ranging m date from 469 to 409 b c Hot only do we 
son, and m 1857, Mr Newton discoveied the actual find theie the most beautiful mouldings and other orna- 
remains “ It consisted of a lofty basement, on which ments, but the most lefined methods of obviating the 
stood an oblong Ionic edifice surrounded by thirty-six minute defects m outlme supposed to be caused by 
Ionic columns, and surmounted by a pyramid of twenty- optical illusion The lines of the shafts, foi instance, m 
four steps The whole structure, 140 feet in height, was place of being perfectly stiaight, were slightly expanded 
crowned by a chariot group m white maible, on which, between the base and necking, so as to form a veiy delicate 
probably, stood Mausolus himself” (Newton) The size of curve (entasis) The apparent depression of the top of the 
the basement was 114 feet by 92 A considerable number coinice, supposed to be caused by the extra weight in the 
of the fragments are now m the Bntish Museum The centre of the pediment, was obviated by curving the cornice 
name of the architect was Pythius, and the sculpture, with so that the centre part was the highest The steps weie 
which the edifice was richly adorned, was executed by four curved in a similar way. Then the whole of the col umns 
celebrated sculptors, of whom we may especially paiticu- of the pen&tyle sloped towards the centre The architrave 
lanse Scopas, as he was also the architect of the celebrated and frieze in the Parthenon followed the same slope of 
temple of Tegea about 1 m 80, but its boldly overhanging cornice and 

-Theatres Theatees — The Greek theatie deserves a short notice antefixse sloped forwards about 1 m 100 

It was entirely different from ours, having neither pit, boxes, We owe also to the Gieeks one new form m ait— the 
nor roof, except the usual velarium, as a protection from pediment It is not found in Egypt, some slight sugges- 
the sun. Its plan was somewhat more than a semicircle, tions as to its use may, peihaps, be found in the sculptures 
having seats cut out of the side of some hill convenient for of Assyria, but in Greece it forms the crowning feature of 
the purpose Round the top was a colonnade, and at the every temple , and simple as the invention may seem, it 
back of the stage was the scena This and the colonnade lei the way to a succession of others, which resulted in 
combined in an artistic way, must have formed a very the grand gables of our Gothic architecture 
effective composition At first the theatres were of wood, The details of the Grecian temples were heightened by 
the first of stone, at Athens, having been built, it is said, colour and gold Of the foimer, Dr Faraday detected many 
about the middle of the 4th century Vitruvius makes tiaces on the sculptures of the Bntish Museum , and clear 
some very singular statements as to the acoustic details indications of it have been found m many of the rums both 
of the theatres, but they have not been verified, and are m Greece proper and m the colonies In fact, colour, oi 
not, m fact, quite understood The theatres at Argos and tinting of some kind, seems to have been absolutely requi- 
Ephesus were 450 and 600 feet in diameter respectively, site in order to relieve the monotonous and dazzhng effect 
whereas Covent Garden Theatre, London, including the of new white marble A striking example of this occurred 
corridors, is only 100 feet recently when the palace of the king was built at Athens. 

Pm ate Houses, &c — No remains exist of the domestic structures The newly-worked maible had much the appearance of a 

houses 0 f the Greeks It may be taken for granted that the smooth stucco or bnlhant whitewash But this would serve 
houses were less extensive than those of the Romans, as (and doubtless did serve in ancient times) as an admirably 
they were a poorer and less luxurious people, but the delicate base for decorative work in colour and gold 
exquisite beauty of form and decoration, which pervades What the effect was of a Greek temple, m all its glory, 
every article of Greek origin, whether coin, medallion, we can no more judge than we can in the case of one of 
vase, implement of war or husbandry, or even the meanest ancient Egypt For there is not one that is not a mere 
article of domestic or personal use, is evidence of the wreck , and even the most ambitious of modern copies, 
fine taste with which their mansions must have been fur- the Walhalla, wants the exquisitely delicate material out 
mshed of which the Parthenon was wrought, and the sculpture 

Fortifica- Fobtifications — We have large remains of fortifica- which no modem Phidias was living to supply But m 
tom tions m Lycia, though few m Greece proper They are Greece proper there was but this one type, viz , that of the 
not so picturesque as the mediaeval, nor, we may say, as pedunented temple with its colonnade There was no arch, 
the Assyrian. They were massively built of masonry, with as in Assyria, to span an opening too wide for a stone 
square towers at intervals, furnished, sometimes with a beam, no dome to vary the outlme by its bold and grace- 
podimeut, sometimes with battlements. The doom and ful form ; no curved outlme, as at Mycenae, to vary that 
windows on the upper floor are still found at Alinda, in of the rectangle 
1 Cana The Greek shield was often sculptured as hung The form adopted by the Greeks was worked out m a 

on the walls A bas-relief from Pmara, in Lycia, gives a manner which leaves ah others of ancient art, wrought m 
complete sketch of the walls, with circular-topped battle- the same likeness, far behind, and the details which 
ments, a postern gate, and various openings, all square- adorned that form charm the eye with their exquisitely 
headed , and a door is shown panelled, like our doors. chaste beauty. But m our admiration of them we must 
Building In the construction of their edifices the Greeks seldom, not forget that: numerous other forms, beautiful in them- 
matenals. jf ever, had recourse to foreign materials — the stone used selves, and familiar in their beauty to the Assyrians and 
in their temples being almost invariably from the nearest Pelasgi, as they are to ns, were unknown to, or neglected 
convenient quarries which supplied it of sufficiently good by, the Greeks. 
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Etruscan Architecture 
Little of tlie history of Etruria is as yet known, for 
accounts of Homan historians are not to be relied on, and 
the Etruscan language is as yet unread Our acquaintance 
with its architectuie, too, is very meagre, for the compara- 
tively few lemams show us simply the forms used by the 
Etruscans m tbeir tombs , and even these have been as yet 
imperfectly explored, owing to the nature of the climate, 
and the desolation of those paits of the country m which 
they are chiefly found Little was, m fact, known of them 
at all until the careful descriptions of Sig Camna and Mi 
Dennis appeared, from whose woiks the principal ascer- 
tained facts are derived The sites of the Etruscan towns 
are nearly all on or near a line, curving slightly fiom the 
sea, extending from Fiesole, near Eloience, through Ai re- 
turn, Cortona, Volsmii, and Faleni, to Borne The only 
sites of much importance near the sea were Cossa and Tar 
qumii The towns were generally planted on the tops of 
high hills, as if for the purpose of defence Much of the 
town-walling remains m various places, as at Fiesole, Cor- 
tona, Cossa, and Yolterra, and furnishes gland examples 
both of the polygonal and of the squared masomy, which 
has been described as belonging to tbe early period of 
Greek architecture 

The tombs were of two classes, the first being nearly 
of the same external form as that desenbed at Tantalais, 
viz., with a massive stereobate, circular m plan, having one 
or more chambers m the centre of it, and above it a tumulus 
of earth. Of these, hundreds of specimens of various sizes 
remain At Yolci there was one 240 feet in diameter 
The gjr aQ cl e3t of all is, perhaps, that at Cervetri, drawn by 
Camr ,ia, and known as the Reguhni Galeassi The chambers 
here, 1 and in other instances, are ceiled with oversaihng 
courses of stone, cut into an arched form as at Mycenae 
A Completely voussoired arch exists over a tomb chamber, 
knWn as tbe Grotto of Pythagoras, at Coitona, but the 
^ate of this is very doubtful In these tombs have been 
found some of the beautiful specimens of jewellery which 
adorn the museums of Europe The mouldings used are 
very few and simple, but of a section which is quite 
peculiar to Etruna. They occur in two plaoes only, viz , 
as a base, and as a capping to the basement In none of 
the tombs of the kind above described are found any of 
the paintings which form so characteristic a feature in the 
second and better known class of tombs, viz , those cut m 
the face of the rock in the vicinity of most of the Etruscan 
towns. The apparent entrances to these tombs are by 
doorways of a peculiar form, and often placed very high up 
the rock. But these are false, and merely carved in it, the 
real entrance being often 40 to 50 feet below This leads 
into one or moie chambers, which are mostly square, but in 
some few instances are circular, as at Chiusi, where there 
is one 25 feet in diameter, supported by a pillar in tbe 
centre Whatever their shape, they aie cut out of the solid 
rock; and, apparently, bore some resemblance to the 
house which the occupant of the tomb had inhabited during 
life. None of the chambers are domed or vaulted, all tbe 
ceilings being cut in the shape of flat beams or sloping 
rafters supported by pillars, — another instance of the con- 
struction of built edifices being copied in rock-cut caves 
One of these, at Cervetri, is given in D’Agincourt’s work. 
There is another chamber at Tarqumii, 50 feet square, 
supported by four pillars, each 6 to 7 feet square 

The manner in which the chambers were fitted up 
depended on tbe mode of burial. Cremation was sometimes 
used, and then, as at Yeii, Sutn, and Toscanella, we find 
niches for urns. But usually there was a bench cut in the 
rock round the sides of the chambers, and on them were 
ranged the sarcophagi, of which specimens are so well 
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I known in most of the museums of Em ope. In some 
instances, which seem of a late date, the bodies were 
I placed m recesses 

The paintings which decorated the chambers were very 
peculiar, being of the same character, and with figures of 
divinities, &c., of the same well-known attenuated forms 
as are found m the earlier vases The colouring is as 
peculiar as the drawing, eg, at Yen theie is a horse 
depicted with a red neck, yellow mane and tail, one leg 
yellow spotted with red, and the rest of the horse black. 

At Tarqumii is another horse with blue mane and hoofs, 
white tail, and all the rest red All these paintings were 
executed, much as were those of the Greeks and Egyptians, 
on a very tlnn coating of fine stucco over the rock In the 
later tombs domestic scenes appeal to have taken tbe place 
of the allegorical ones formerly used 

One of the best examples, though of very late (Roman) 
date, is a tomb at Cervetn The chamber was supported 
on two pillars. In each side of it were recesses, 2 feet m 
height, each having abed, with cushion for the head, tassels, 

Ac, all sculptured and painted The sides and pillars 
wore decorated with painting and sculpture, lepresentmg 
the helmets, shields, swords, and other accoutrements of 
the officer whose tomb it was But there were also depicted 
m the same way the personal ornaments of his wife, her 
mirrors, jewellery, &c. Her sbppers are marked on the 
floor, and by the side of the recess near, is caived her 
husband’s walking-stick Even the kitchen utensils appear 
in effigy, so as to give the whole fittings of the house of a 
Roman officer. 

Another class of funeral monument is described to us by 
some writers, the most noted example being that of the great 
King Porsena, but the descriptions are too vague to allow of 
even this being restored with certainty It is said to have 
had three ranges of pillars, the lowest one 150 feet high 
and 75 feet square, standing on a basement 300 feet square. 

There were five sets of these pillars, viz., one at each angle 
and one in the centre, and they are said to have been 
enriched with bronze ornamental work at the top of each 
division. This class of tomb was probably somewhat like 
one of late date, near Rome, which has been known by 
various names (the tomb of the Horatn and Cuiiatii, of 
Aruns, of Pompey, &c.), and if there were two ranges of 
pillars above, all tied m with metal rings at the point of 
junction, it would agree tolerably well with what we read 
of Porsena’s tomb 

Of Etruscan temples no remains exist, and the accounts 
of them are so conflicting that any restoration of them 
must be very uncertain. 

Roman Architecture 

We have taken it for granted that the Greeks were Use of 
ignorant or neglectful of the properties of the arch. If the arch 
great sewer at Rome, called the Cloaca Maxima, belongs 
to the time, of Tarqumius Prisons, it must be conceded that 
the properties of the aich were known, and the arch con- 
structed in that city. But it is contended that the Cloaca 
Maxima, as it now exists, is a work of much more recent 
date, and that it may have succeeded the sewer constructed 
by the first Tarqumius, who was, moreover, himself a Greek. 

It is, however, now certain that the construction of the arch 
was known to the Egyptians, and used by them at a very 
early date, although, for some reason which we do not 
quite understand, they neglected it in their greatest works. 

That it was known to and made great nse of by the Assyrians 
is also certain. Whoever it was that invented it, and at 
whatever date, the Romans made extensive practical use 
of it, and by its means they succeeded in doing what their 
predecessors in civilisation had never effected. It enabled 
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mast have made their taste and mode of design conform 
to those of their conquerors much more readily than we 
can imagine they would as the civilised slaves of barbarian 
masters; and it cannot be disputed that the Roman archi- 
tecture is a style essentially distinct from the Greek. This 
is apparent from the fact that many of the minor works 
of sculpture m connection with architecture, such as can- 
delabra, vases, and various articles of household furniture, 
discovered at the villa of Adrian, near Tivoli, and at 
Herculaneum and Pompeii, are fashioned and ornamented 
in the Greek style, while others are as decidedly Roman 
m those particulars, — rendering it evident that such things 
were either imported from Greece, 01 that Greek artists 
and artisans were employed m Italy, who retained their 
own national taste and modes of design It is probable 
that both the architects and the aitists, natives of Rome, 
modified their own less elegant productions by reference to 
Greek models, hut that the Romans derived their architec- 
ture entirely from the Greeks, may certainly be disputed 
Much of the extent and magnificence of the architectural Budding 
works of the Romans is attributable to their knowledge matenalB ‘ 
and use of the arch, which enabled them to utilise inferior 
materials Almost all their structures were of brick — 
aqueducts, palaces, villas, baths, and temples Of the 
present remains, only a few columns and their entablatures 
are of marble or granite, and two or three buildings are of 
Travertine stone, — all the rest are brick. The Colosseum, 
the mausoleum of Adrian, the tunnel sewer, the temple 
of Fortuna Yuiks, and the ancient bridges on the Tiber, 
are of Travertine stone , the remaining columns of the more 
splendid temples, the internal columns, and their accessories, 
of the Pantheon, the extenor of the imperial arches, and 
the cenotaph columns of Tiajan and of Antomne, are of 
marble ; but the Impenal Mount of the Palatine, winch 
holds the ruins of the palace of the Caesars, is one mass 
of brick; the Pantheon, except its portico and internal 
columns, <fcc , is of brick; the temples of Peace, of Venus 
and Rome, and of Mmerva Medica, are of brick; and so, 
for the most part, weie the walls of others, though they 
may have been faced with marble or freestone The baths 
of Titus, of Caracalla, and Diocletian, are of brick; the 
city walls are of bnck , so are the extensive remains of the 
splendid villa of Adrian, and those of the villa of Maecenas 
at Tivoli ; the palaces of the Roman emperors and patricians 
at Baise and in other parts of Italy ; and so, it may be said, 
are the remains of Heiculaneum and Pompeii, for the 
houses in these cities are generally built of alternate double 
courses of brick and courses of stone or lava In most cases, 
at Rome and m the provinces, stucco formed the surface 
which received the decorations From the above enumera- 
tion, it will appear how much more variously the Romans 
| built than any of their predecessors. In Egypt we find no 
indications of edifices of real utility or convenience, nothing 
but temples and tombs,— and in Greece there is but a small 
addition to this list; hut in Rome are found specimens of 
almost every variety of structure that men in civilised com- 
munities require. 
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them to carry secure and permanent loads acioss wide and 
rapid rivers, and to make a comparatively fiagile material, 
such as buck, more extensively useful than the finest marble 
was m the hands of the Greeks To the Greeks, however, 
the Romans were indebted for their knowledge of the more 
polished forms of columnar architecture Before the con- 
quest of Greece the structures of Rome appear to have been 
rade and inelegant, and fiom that time the existing style 
of architecture either gave place to the superior meat and 
beauty of wbat the Romans found m that country, or was 
combined with it, though frequently the combination tended 
to destroy the beauty of both 
In the transference of Greek columnar architecture to 
Rome, a great change was effected independently of those 
combinations, for the Romans could not appreciate the simple 
grandeur and dignified beauty of the Done, as it existed 
in Greece. They appear to have moulded it on what we 
suppose their own Tuscan to have been ; and the result 
was the mean and characteiless ordinance exemplified in 
the lowest story of the theatre of Marcellus at Rome, and 
m the temple at Cora, between 30 and 40 miles south of 
that city Not less inferior to the Athenian examples of 
the Ionic oidei, than the Doric of Cora is to the Doric of 
Athens, are the mean and tasteless deteriorations of them 
m the Roman temples of Foituna Vinlis and Concord 
It was diffeient, however, with the foliated Corinthian, 
which became to the Romans what the Done had been to 
the Greeks— their national style But though they bor- 
rowed the style, they did not copy the Greek examples. 
In Rome the Corinthian order assumed a new and not less 
beautiful form and character, and was varied to awondeiful 
extent, but without losing its original and distinctive 
features The temple of Vesta, at Tivoli, diffeis from that 
commonly, but enoneously, named the temple of Jupiter 
Stator, m Rome, as much as the latter does from the 
choragic monument of Lysicrates at Athens ; all three aie 
among the most beautiful examples of the Corinthian ordei 
m existence,— if indeed they are not pre-eminently so,— 
and yet they do not possess a single proportion m common 
It must he confessed, moreover, that if the Romans had 
not good taste enough to admire the Done and Ionic models 
of Greece, they had too much to he fond of their own; for 
they seldom used them. Both at home and abroad, m all 
their conquests and colonies, wherever they built, they 
employed the Corinthian order Corinthian edifices were 
raised m Iberia and in Gaul, in Istna and in Greece, in 
Syria and m Egypt ; and to the present day, Nism.es, Pola, 
Athens, Palmyra, and the banks of the Nile, alike attest 
the fondness of the Romans for that peculiar style We 
cannot agree with the generally received opinion, that 
Greek architects were employed by the Romans after the 
connection between the two countries took place ; for the 
difference between the Greek and Roman styles of archi- 
tecture is not merely m the preference given to one over 
another peculiar mode of columnar arrangement and com- 
position, but a different taste pervades even the details 
though the mouldings are the same ; they differ more in 
spirit and character than do those of Greece and Egypt, 
which certainly would not have been the case if Roman 
architecture had been the work of Greek architects. Indeed, 
were it not for historical evidence, which cannot absolutely 
be refuted, an examination and comparison of the archi- 
tectural monuments of the two countries would lead an 
architect to the conclusion, that the Corinthian order had 
its origin in Italy, and that the almost solitary perfect 
example of it in Greece was the result of an accidental 
communication with that country, modified by Greek taste ; 
or that the foliated style was common to both, without 
either being indebted to the other for it. If, however, 
Greek architects were employed by the Romans, they 


The Roman Corinthian. 

Like the Greek orders the Roman Corinthian may be 
said to consist of three parts, — stybolate, column, and 
entablature; but, unlike them, the stylobate is much 
loftier, and is not graduated, except for the purposes of 
access before a portico. Its usual height is not exactly 
determinable, in consequence of the ruined state of most 
of the best examples ; but it may be taken at from two 
and a half to three diameters. In the triumphal arches 
the height of the stylobate sometimes amounts to four, and 
even to five diameters. It is variously arranged, moreover, 
having, in the shallower examples, simply a congeries of 
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mouldings to form its base, with, perhaps, a narrow square 
member under it, a plain dado, and a covering cornice or 
coping, on the back of which the columns rest. In the 
loftier examples a single and sometimes a double plinth 
comes under the base mouldings , and a blocking course 
rests upon the coping, to receive the bases of the columns 
This last is only necessary when the height of the stylobate 
is such as to take the columnar base above the human eye, 
when the coping cornice would intercept it if a blocking 
course did not intervene 

The column (Plate XI Y ) consists of base, shaft, and 
capital, and varies m height from nine and a half to 
ten diameters The base has, ordinarily, m addition to 
the diminishing congeries of mouldings which follows the 
circular form of the shafts, a square member or plinth, 
whose edges are vertical, with this the whole height 
of the base is about half diameter. The rest of this part 
of the column is variously composed, but it generally con- 
sists of two plain ton and a scotia, with fillets intervening, 
as in Greek examples of this older, but differently propoi- 
tioned and projected, as the examples indicate Sometimes 
the scotia is divided into two parts by two beads, with 
fillets, as in the Jupiter Statoi example, m which also a 
bead is placed between the upper torus and the fillet of the 
apophyge The spread of the base varies from a diameter 
and one-third to a diameter and four-ninths In the best 
Roman examples, as well as in the Greek, the shaft 
diminishes with entasis, the average diminution is one- 
eighth of a diameter. The shaft was always fluted when 
the material of which it was composed did not oppose 
itself , for the Romans often used granites, and sometimes 
an omon-hlce marble, called therefore cipottino, for the 
shafts of columns , the former of which could not be easily 
wrought and polished in flutes, and the latter would scale 
away if it were cut into narrow fillets Like the Greek 
Corinthian and Ionic orders, the Roman Corinthian has 
twenty four fillets and flutes The flutes are generally 
semicircles, and they teiminate at both ends, for the most 
part with that contour. Dividing the space for a fillet and 
a flute into five parts, four are given to the latter, and one 
to the former The hypotrachelium is a plain torus, about 
half the size of the upper torus of the base, or half the 
width of a flute, as these nearly coi respond, it rests on a 
fillet above the cavetto at the head of the shaft. 

The ordinary height of the capital is a diameter and one- 
eighth j hut there is a very fine example, in which it 
barely exceeds a diameter, and another m which it is not 
quite so much. It is composed of two rows or bands of 
acanthus leaves, each row consisting of eight leaves ranged 
side by side, but not m contact , of helices and tendrils 
trussed with foliage, and an abacus, whose faces are 
moulded and variously enriched. The lower row of 
acanthus leaves is two-sevenths the whole height of the 
capital , the upper row is two-thirds the height of the lower 
above it, and its leaves rest on the hypotrachelium below, 
m the spaces left between the otheis They are placed 
regularly, too, under the helices and tendrils above, which 
support the angles, and are under the middle of each side 
of the abacus. The construction and arrangement of the 
next compartment above must be gathered from the 
examples, for a competent idea cannot be conveyed in 
words The abacus is one-seventh of the height of the 
capital j in plan it is a square whose angles are cut off, and 
whose sides are concaved in segments of a circle, under an 
angle at the centre of from 55° to 60°. Its vertical face is 
generally a flat cavetto, with a fillet and carved ovolo 
corbelling over at an angle of about 125°. The cavetto is 
sometimes enriched with trailing foliage, and a rosette or 
flower of some kind overhangs the tendrils from the middle 
of each side of the abacus. 
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Every example of this order differs so much from others 
in the form, proportion, and distribution of the vanous 
parts of its capital particularly, that it cannot be described 
m general terms like the Greek Doric and Ionic The 
example referred to m the definition is that of the so- 
called Jupiter Stator, the most elegant, perhaps, of all the 
Roman specimens (Plate XIY. ex 1) 

The entablature varies m diffeient examples from one 
diameter and seven-eighths to more than two dmmeteis 
and a half m height Perhaps the best proportioned 
are those of the portico of the Partheon (Plate XIV. ex 4) 
and of the temple of Antoninus and Faustina (Plate XIV 
ex 3), the former being rather moie than two diameters 
and a quaiter, and the latter rather less than that ratio. 
The entablature of the Jupiter Stator example is more 
than two diameteis and a half m height, of which the 
cornice alone occupies one-sixth more than a full diameter, 
leaving to the frieze and architrave somewhat less than one 
diameter and a half between them In this lattei par- 
ticular it nearly agrees with the other two quoted examples, 
so that the great difference m the general height is m the 
cornice almost alone, the cornices of the otheis being 
about a sixth less, instead of as much moie, than a diameter 
in height The Roman Corinthian entablature may be 
taken, then, at two diameters and a quaiter m height 
Rather more than three-fifths of this is nearly equally 
divided between the aichitrave and frieze, the advantage, 
if any, being given to the former , the cornice, of course, 
takes the remaining two-fifths, or thereabouts. The 
architrave is divided into three unequal fasciae and a small 
congeries of mouldings, separating it from the fneze. The 
first fascia is one-fifth the whole height, one-thud of what 
remains is given to the second, and the remamdei is divided 
between the third fascia and the band of mouldings, — two- 
thirds to the former, and one to the latter. A bead, some- 
times plain and sometimes carved, taken from the second 
fascia, which is itself enriched in. the Jupiter Stator 
example, marks its projection over the first , and a small 
cyma-reversa, carved or plain as the bead may be, taken 
from the thud fascia, marks its projection ovei the second 
The band consists of a head, a cyma-ieveisa, caived or 
plain according to the geneial chaiacter of the ordinance, 
and a fillet. In non-accordance with the pxactice of the 
Gieeks, the face of the lowest or fast fascia of the archi- 
trave, m the Roman Corinthian, impends the face of the 
column at the top of the shaft, or at its smallest diametei , 
and every face inclines inwards from its lowest face up. 
The whole projection of the architrave, that of the covering 
fillet of the band, is nearly equal to the height of the 
first fascia. The fneze impends the lowest angle of the 
architrave. Its face is either perpendicular, or it slightly 
inclines inwards, like the fasciae of that part of the entab- 
lature : m some cases it is quite plain, and m others is 
ennclied with a fohated composition, or with sculptures m 
low or half relief The cornice consists of a deep bed 
mould, variously pi opor honed to the corona, but it may be 
taken generally, when it has modillions, at thiee-fiffchs, and 
when it has none, at one-half of the whole height. It is 
composed of a bead, an ovolo or cyma-reveisa, and a fillet, a 
plain vertical member, sometimes dentilled, another head, 
and a cyma-reversa, with fillet or ovolo, as the lower may 
not be , this is surmounted, when modillions are used, by 
another plain member, with a small caived cymarreveisa 
above it. On this the modillions are placed, and the cyma 
breaks round them. They are about as wide as the mem- 
ber from which they project, and are about two thicknesses 
apart. In form they are horizontal trusses or consoles, 
with a wavy profile, finishing at one end in a large, and at 
the other m a small volute, and under each there is 
generally placed a raffled or acanthus leaf. In proportion- 
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mg the parts of tins bed-mould in itself, one-tlmd of its 
height may be given to the modillion member, and the othei 
two-thirds divided nearly equally, but increasing upwards 
into three parts, one for the lowest mouldings, one for the 
plain or dentil member, and the third, and rather largest 
portion, for the mouldings under the modilhon member. The 
mouldings of this part of the cornice aie carved or left 
plain, according to the character of the ordinance , and its 
greatest projection, except the modillions themselves, that 
of the modillion member, is about equal to half its height 
The upper part of the cornice — the corona, with its crown- 
mouldmgs — consists of the vertical member called the 
corona, which is two-fifths the whole height , — this, m the 
examples of the temples of Jupiter Stator and Antoninus 
and Faustina, is enriched with vertical flutes ; — a narrow 
fillet, an ovolo, and a wider fillet, occupy one-thnd of the 
rest, the other two-thirds being given to cyma-recta, with 
a covering fillet which crowns the whole Its extreme 
piojeetion is nearly equal to the whole height of the cor- 
nice 

The ordinance of the temple of Vesta, or of the sibyl, at 
Tivoli (Plate XIV. ex. 2), whose entablatuie is the very 
low one mentioned, is not generally m accordance with 
the scale we have given, and it must be referred to foi its 
own peculiar pioportions. 

Pediments with the Roman Corinthian order are found 
to he steeper than they were made by the Greeks, varying 
m inclination from 18° to 25°; but they are formed by the 
cornice of the entablature m the same manner Antefixse 
do not appear to have been used on flank cornices as m 
Greek ordinances, m which the cymatium is confined to 
pediments , but m Roman works it is continued over the 
horizontal or flank cornice, as we have described, and 
frequently it is enriched with lions’ heads, which were at 
the first introduced as waterspouts The planceer or soffit 
of the corona is, m the Jupiter Stator example, coffered 
between the modillions, and m every coffer there is a flower 
The soffit of the entablature m this order is generally 
panelled and enriched with foliated or other ornament. 
The mtercolummation is not the same m any two examples 
In the temple of Vesta, in Rome, it hardly exceeds a dia- 
meter and a quarter ; in the Jupiter Stator example it is a 
fraction less than one diameter and a half, in that of Anto- 
ninus and Faustina, nearly a diameter and three quarters ; 
m the portico at Assisi, rather more than that ratio , m 
the portico of the Pantheon, almost two diameters, and 
in the Tivoli example, a fraction more than that propor- 
tion. 

The ant® of the Roman Corinthian order are generally 
parallel , but pilasters are mostly diminished and fluted as 
the columns. Of two of the existing examples of ant®, in 
one — that of the temple of Mars Ultor — they are plain, to 
fluted columns , and in the other — that of the Pantheon 
portico — they are fluted, to plain columns. The capitals 
and bases are transcripts of those of the columns, fitted to 
the square forms. 

Ceilings of porticoes are formed, as in the Greek style, 
by the frieze returning m beams from the internal archi- 
trave to the wall or front of the structure, supporting coffers 
more or less enriched with foliage or flowers This, how- 
ever, could only have been effected when the projection 
was not more than one, or at the most two, intercolumnia- 
tions, if stone was used ; and it is only in such that 
examples exist. Porticoes ordinarily must have had arched 
ceilings, as that of the Pantheon has, or the beams must 
have been of wood , in the latter case the compartments 
of the ceiling would probably be larger. How it was 
arranged in the former we cannot tell, as the arches only 
remain, and they may not he of the date of the rest of 
the portico. 
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The Roman Composite 

The ancient examples of what is called the Composite 
order (Plate XV. ex 2) do not differ so much from the 
ordinary examples of the Corinthian as the latter do among 
themselves, except in the peculiar conformation of the 
capital of the column In other respects, indeed, its 
arrangement and general proportions are exactly those 
of the Corinthian The Composite was used m triumphal 
arches, and, m the best ages of Roman architecture, m 
them alone The difference m the capital consists in the 
enlargement of the volutes to nearly one-fourth the whole 
height of the capital, and m the connection of their stems 
horizontally under the abacus, giving the appearance of a 
distorted Ionic capital. The central tendrils of the Corin- 
thian are omitted, and the drum of the capital is girded 
under the stem of the volutes by an ovolo and bead, as in 
the Ionic. Acanthus leaves, in two rows, fill up the whole 
height from the hypotrachelium to the bottom of the 
volutes, and are consequently higher than m the Corinthian 
capital : this difference is given to the upper row. Besides 
this Composite, however, the Romans made many others, 
the arrangements and proportions of the ordinances being 
generally those of the Corinthian order, and the capitals 
corresponding also in general form, though in themselves 
differently composed In these, animals of different species, 
the human figure, armour, a variety of foliage, and other 
peculiarities are found Shafts of columns also are some- 
times corded or cabled instead of being fluted : those of the 
internal ordinance of the Pantheon are cabled to one-third 
their height, and the flutes of the ant® of that ordinance 
are flat, eccentric curves There are fragments of others 
existing, in which the fillets between the flutes are beaded ; 
some in which they are wider than usual, and grooved , 
others, again, whose whole surface is wrought with foliage 
m various ways , and it would be no less absurd to arrange 
all these in different orders, than to make a distorted and 
hybrid capital the ground-work of an order. 

The Roman Ionic. 

The only existing example of Ionic in Rome, in which 
the columns are insulated, is in the temple of Fortuna 
Vmhs (Plate XV. ex. 3; Plate XVI fig. 12), for the 
temple of Concord is too barbarous to deserve considera- 
tion Its stylobate, like that of the Roman Corinthian, is 
lofty and not graduated, having a moulded base and 
cornice or surba 3 e. In the column the base consists of a 
plinth, two tori, a scotia, and two fillets ; the shaft has 
twenty fillets and flutes, and diminishes one-tenth of a 
diameter ; the capital is two-fifths of a diameter m height , 
the volutes, however, dip a little lower, being themselves 
about that depth without the abacus ; the corbelling for the 
volutes is formed by a bead and large ovolo, — the latter 
being carved. A straight band connects the generating 
lines of the volutes, whose ends are bolstered and enriched 
with foliage, and a square abacus, moulded on the edges, 
covers the whole. In the entablature the architrave is 
unequally divided into three fasci® and a band consisting 
of a cyma-reversa and fillet ; the lowest angle impends the 
upper face of the shaft of the column. The frieze is in the 
same vertical line, and is covered with a fillet which 
receives the cornice ; it is also enriched with a composition 
of figures and foliage. The cornice consists of a bed- mould, 
two-fifths of its height, and a corona with crown-mouldings. 
The cymatium is ennched with acanthus leaves and lions’ 
heads, and the mouldings of the bed-mould and architrave 
band are carved. The soffit of the corona is hollowed out m 
a wide groove, whose internal angles are rounded off m a 
cavetto, but without ornament of any kind, forming indeed 
a mere throating. Like the angular capitals of the Greek 
II. — 53 
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Ionic, the external volute of this is turned out and repeated 
on the flank either that or the abuse of it in the Compo- 
site capital gave rise to distortions of tins order, m which 
all the volutes of the capital are angular, and consequently 
all its four faces are alike. In other respects, however, it 
does not differ generally fiom the oidinary Roman examples 
of Ionic. The temple of Fortuna Yinhs is pseudo-peii- 
pteral, and consequently has neither antse nor pilasters, nor 
do ancient examples exist of either. 

The Roman Dotic. 

The Roman Done is even a ruder imitation of the 
Giecian original than the mean and tasteless deterioration 
of the voluted Ionic is of the graceful Athenian examples. 
The specimen of it which is considered prefeiable to the 
others is that of the theatre of Marcellus, m Rome (Plate 
XY. ex 4). The column is nearly 8 diameters in height . 
it consists of shaft and capital only The shaft is quite 
plain, except fillets above and below, with escape and 
cavetto, and it diminishes one-fifth of its diameter. The 
arrangement of the capital, composed of a torus, the 
necking, and three deep fillets, with a semi torus, sur- 
mounted by the abacus, is shown m Plate XY. ex. 4 
The corona and crown-mouldings of the cornice being 
destroyed, the whole height of the entablature cannot he 
correctly ascertained ; but from analogy it may be taken, 
with the bed-mould, pait of which exists, at about two- 
thirds of a diameter, making, with the architrave and 
frieze, an entablature nearly 2 diameters high. Of this 
the architrave is exactly half a diameter. Three-tenths of 
its depth are unequally occupied by the teema, legula, and 
guttse, the last of which are six in number, and truncated 
semicones m form. The lest of the surface of the archi- 
trave is plain and vertical, impending a point rather within 
the superior diameter of the column. A fascia, one-eighth 
of its own height, hands the frieze above the tnglyphs , 
the rest of its surface is plain vertically, hut horizontally 
it is divided into triglyphs, half a diameter m width, 
and placed over the centres of the columns The 
space between the tnglyphs is equal to the height of the 
frieze without its plat-band or fascia, making m effect 
perfectly square metopes. All that can be tiaced of the 
cornice is a small cyma-reversa, immediately ovei the frieze, 
and a square member with dentils on it. In the example, 
the cornice is completed from that of the Doric of the 
Colosseum. 

The temple at Cora presents a singular specimen of the 
Doric order, evidently the result of an examination of some 
Greek examples, but moulded to the Roman proportions 
and to Roman taste. The columns are enormously tall, 
but the shafts are partly fluted and partly chamfered for 
fluting, like the Greek The capital is ridiculously shallow, 
but the abacus is plain, and the echinus of a somewhat 
Hellenic form. The entablature is very little more than 
a diameter and one-third m height, and the architrave of 
it is shallower even than the capital, but the frieze and 
cornice are tolerably well proportioned, though the tri- 
glyphs m the former are meagre, narrow slips, and the 
latter is covered by a deep widely-projecting cavetto, that 
would be injurious to even a better composition. Instead 
of regular mutules with guttse, the whole of the planceer 
of the cornice is studded with the latter; but, like the i 
Greek, the tnglyph over the angular column extends to 
the angle of the architrave, which does not appear to have 
been the practice of the Romans ; yet the reason for this 
does not appear to have been understood, for the external 
intercolumniations are the same as the others. 

As far as we have the means of judging, the- Romans 
made the antes of their Doric similar to the columns, only 
that they were, of course, square instead of round ; though, 
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indeed, an attached column appears to have been geneially 
preferred 

It is, however, to be remembered, that these two orders, 
the Ionic and Doric of the Roman school, ought hardly to 
be consideied as belonging to the architecture of the 
Romans. They are merely coarse and vulgar adaptations of 
the Greek originals, of which we now possess lecords of 
the finest examples. Yet their meanness and tastelessness, 
when compared with the Grecian models, more strikingly 
evince the superiority of the latter, and show to what ex- 
tent the architects of the Italian school must have been 
blinded by their system, when they fancied such wretched 
examples to be beautiful. 

Roman Mouldings and Oi nament (Plate XIII.) 

The mouldings used in Roman architectural works are 
the same as the Grecian in general form, but they vary 
materially from them in contour The Roman cyma-recta 
is projected much more than the Greek, with a deeper 
flexure. The ovolo is represented in the Roman style by a 
moulding whose outline is nearly the convex quadiant of 
a circle, or a quarter round, and sometimes it is nearly that 
of the quadrant of an ellipse. The Roman torus is either 
a semicircle or a semi-ellipse ; and the head is a torus, 
except m its application, and m being smaller, and generally 
projected rather more than half the figure whose form it 
bears. The cavetto, in Roman architecture, is nearly a 
regular curve, being sometimes the concave quadrant of a 
circle, or the reverse of an ovolo, and sometimes a smaller 
segment. A Roman scotia is more deeply cut, and is con- 
sequently less delicate than the same member m a Greek 
congeues its foim frequently appioaches that of a concave 
semi-ellipse. 

The enrichments of Roman mouldings aie, for the most 
pait, similar to those of the Greek, but less delicate and 
graceful both m design and drawing Those of the cyma 
and ovolo are particularly referred to, but the Romans used 
others besides Raffled leaves f oim. a favourite enrichment 
in the architecture of the Romans ; indeed these are hardly 
less fiequent m their works than the honeysuckle is m 
those of the Greeks Mouldings were enriched with them, 
and a raffled leaf masks the angles of carved cymas and 
ovolos m the former, as a honeysuckle does m the latter. 
Nevertheless, the honeysuckle and lotus are both found m 
Roman enrichments, particularly the latter, and perhaps 
even more than m Greek It is not uncommon to find 
examples of Roman architecture completely oveidone with 
ornament, — every moulding carved, and every straight sur- 
face, whether vertical or horizontal, sculptured with foliage 
or with historical or characteristic subjects m relief. 

Particular Roman Structures . 

Temples — -Whatever forms were adopted from the 
Greeks by the Romans were rapidly altered by the latter 
The temples, for example, were, no doubt, constructed, m 
the mam, after the Greek model. But we find three- 
quarter columns used in the flanks, as at the temple of 
Fortuna Yirihs at Rome and at Nismes, m place of the 
open peristyle or the plain flat wall These three-quarter 
columns were, it is true, used at the rear of the JErechtheum 
and at the temple of the Giants at Agrigentum. But these 
were quite exceptions. Then, in the portico of the Pan- 
theon (Plate XYI. fig. 4) the Romans availed themselves of 
the properties of the arch to effect an immense change in 
the internal design and appearance. 

From ,the forest of columns, as at the Parthenon, all 
placed at equal distances, or nearly so, the Romans boldly 
removed four rows (two in' centre and one at each side, as 
at the Pantheon, Plate XYI. fig. 5), arched over the space 
thus left, and so obtained a picturesque effect quite un* 
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known to the Greeks Then the ends were rounded off 
into apses, and the same was done at the temple of Yenus 
and Home. In each of the above cases the extenor still 
conformed almost entirely to the outlines of the Greeks. 
But we now come to the circular edifices, as the temple 
of Minerva Medica, 110 feet iu diametei, and the Pantheon, 
139. As to the age of these and their purpose there is 
some doubt, but there can be none as to the temples of Yesta 
at Tivoli and Borne, which have an external peristyle of 
columns, and thus present an entirely new form. Whether 
these temples were finished with domes or not is doubtfuL 
In any case the exterior would piobably have shown merely 
a sloping roof, as has been common enough m Italy down 
to late times. 

Theatres. — The best remaining specimens of Homan 
theatres are those of Pompeii and. Herculaneum. Like 
those of the Gieeks, they rest on the side of a lull, hut 
instead of being hewn out of the hill they are built on it 
Others m a more or less rumed state remain in Italy, 
France, Sicily, Ac , e g , at Home, Yerona, Pola, Taormina, and 
Arles At first they were of wood, and one by dSmilius 
Scaurus, 58 b c., is said to have held 80,000 spectators 
That they were copied mainly from the Greeks there can 
be no doubt. In fact, one built by Pompey is expressly 
stated to have been copied from another at Mytilene, and 
their general form is very similar to that of the Greek 
theatre. But the Roman theatre received a greater degree 
of architectural decoration than the Greek Of this the 
theatre of Marcellus, m Home, is an example , for though 
otherwise destroyed, its external wall remains and presents 
columnar ordinances, with inteivemng arches m stones, 
according to the practice of the Homan school 

Amphitheatres. — These are altogether Roman in gene- 
ral design. The first is said to have been built by Julius 
Oaasar, and others were afterwards built by Caligula and 
Nero. The first of stone is said to have been the 
Colosseum, built by Vespasian and Titus, and so called 
from the Colossus of Nero which stood near. It was injured 
and then restored under Seveius and Deems, m whose time 
it is probable that the upper row was added As to the 
awnmg, we know that the main portion at least of the 
audience was protected from the fierce rays of the sun by 
a strong velarium This was supported on the outside by 
heavy masts, which passed through holes still existing in 
the top cormce, and stepped down on to the corbels, which 
show so conspicuously in the top order. Recent excava- 
tions have disclosed the original arena, about 20 feet below 
the present level of the ground. Evidence has also been 
obtained that the arena was sometimes a movable platform 
To obtain an approximate idea of the size of this enor- 
mous structure, we must remember that the Albert Hall 
(the largest diameter of which is 276 feet) could have been 
placed m the arena alone of the Colosseum, the extenor 
of which measures 622 feet by 028 (Plate XYI. fig. 1) 
Other amphitheatres of great size were constructed in the 
various towns of the empire. Amongst them we may 
mention that at Yerona, 500 feet by 404, and Nisrnes (still 
used for public shows), 434 by 340 Extensive remains 
of another, 376 feet by 220, have been discovered recently 
at Bl-Djemm, in Tunis. (See Amphitheatre, vol. t pp. 
774-776 ) 

Tombs. — Some very grand examples of tombs of circular 
forms remain, as well as many others of great beauty. 
It must be remembered that with the Homans both burial 
and cremation were used. The columbaria (vaults lined 
with small recesses for the urns, which contained the ashes 
of the dead) present the most ordinary specimens of archi- 
tectural forms adapted to cremation. The sarcophagus, of 
which that of the Scipios is the best known example, pre- 
sents the ordinary form used in connection with burial. 


But when the family of the deceased was rich or dis- 
tinguished, the ashes or the zaicophagi weie enclosed in 
buildings of the most magnificent kind. The tomb of 
Cecilia Metella, so well known to all by Byron’s beautiful 
lines m Chide Harold , commencing — 

“ There is a stem round tower of other days," 
is a bold tower 90 feet m diameter and 62 feet high, 
so solidly built as to contain only a chamber 19 feet 
in diameter. Much grander was the mausoleum of Augus- 
tus, which has perished Of the mausoleum of Hadrian 
the skeleton only remains But it shows that the base 
was 170 feet square, supporting a cuculai edifice 115 feet 
in diameter. It would seem that this mass, now formed 
into the castle of St Angelo, and showing the naked bnck- 
woik, had, in its gloiy, two ranges of maible columns and 
piobably a domed roof From its position on the banks of 
the Tiber, near the bridge, it must have formed one of the 
grandest architectural compositions of the Homans 1 

Forums — At first these great buildings were used for Jorums, 
merchants, and wete open spaces with porticoes, shops, 
counting-houses, Ac., all round. The best example existing 
is, perhaps, that of the Forum of Pompeii In later times 
these erections expanded into giand architectural langes 
of porticoes, with statues, Ac Leading out of them, m 
vanous positions, were temples, law courts, theatres, Ac. 

It was m Trajan’s Forum that his famous column was 
erected. 

The Aqueducts show httle of the skill of the aicliitect, Aqueduct*, 
but they aie very picturesque as they stretch along the 
Campagna and other places Across a valley, at Tanagoua, 
one rises to a height of 100 feet, and another, the Pont 
du Gard, at Nisrnes, to 180 But they do not reach the 
level of true architectural beauty, and derive their chief 
value from their immense length and size (See Aqueduct, 
pp 219-221 of the present volume.) 

The Triumphal Arch is peculiarly Homan, and it is in Triumphal 
this form that the arch appears to have been most boldly arches, 
used as an external feature. The arch is, in fact, the form 
to which all other parts of the structure are meie decorative 
adjuncts. The puncipal examples are the arches of Titus, 

Seveius, Janus, and Constantine at Home, and that of 
Tiajan at Ancona. 

Dwellings. — The still extensive remains of the villa of Dwellings. 
Hadrian, near Tivoli, bespeak its original magnificence. 
Everything appears to have been directed to internal splen- 
dour and effect alone , and, indeed, all collateral evidence 
tends to the conclusion, that the exterior of Homan palaces 
and mansions was not heeded, being meiely plain brick 
walls. This is the case at Pompeii, and the rums of man- 
sions in various parts of Italy, from that of Sallust on the 
Benacus or Lago di Garda, to those of other Roman nobles 
on the shores of the Bay of Bairn, present no indications 
whatever that their extends were subjected to architectural 
decoration. The palace of Diocletian at Spalatio, and the 
splendid r emains of Baalbec and Palmyra, some of which, 
perhaps, belong sd to secular structures, offer evidence to 
the contrary of this, if they are correctly restoied in the 
works which treat of them. Notwithstanding the extent 
of the structure and its general magnificence, however, the 

1 Singular enough, mausoleums, though they have been destroyed m 
Greece ahd Rome, have been preserved in Africa. There we have a 
singular structure, the Medncen, in Algeria, 180 feet in diameter, with 
a row of engaged columns of a rude Done type as a stereobate, and on 
these a series of gradun. The whole outline greatly resembles that of 
the circular Etruscan-built tombs already described. Much, grander 
and more ornate is the Koubr, also in Algeria, whioh is of the same 
form, but 200 feet in diameter, and 108 feet high to the platform at 
top. The order is a curious ; mutation of the Ereditheum Ionic. The 
Medncen has not been entered, at least, in modem times. The Koubr 
has a singular arched passage, entered fromhelow the ground-level, and 
winding all round to a chamber m the centre. The rest is solid. 
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mouldings and ornaments m the mtenor of the villa of 
Hadrian, though m themselves classical and elegant, are 
small, and have a general air of littleness, especially when 
compared with the apartments to which they belong,— not 
that the apartments are generally large, but they are for 
the most part lofty The ceilings appear to have been 
formed by vaulting , there are no indications of windows, 
and none of stairs of any magnitude — so that the rooms 
must have been nearly, if not quite, open at one end to 
admit light and air , and the probability is that there were 
seldom apaitinents above the ground floor, though it is likely 
enough that terraces formed on the vaulted roofs were used 
for the purposes of recieation and pleasuie. Of the floors, 
which were of mosaic, several are preserved entire m the 
museum of the Yatican , where also aie deposited many 
flue specimens of ornamental sculpture m vases and cande- 
labra, besides busts, statues, and groups m bronze, marble, 
porphyry, and granite, of various styles, remains of the 
noble collection Hadnan made during his piogress through 
his extensive dominions, which have been found among the 
rums of the villa 

In Pompeii we may see the domestic as well as public 
architecture of ancient Some, although it must be remem- 
bered that Pompeii was a Greek colony, and that it was 
destroyed as eaily as 79 ad. We have, therefore, pro- 
bably to expect more Greek character than would be met 
with elsewhere. 

The streets of Pompeu are very narrow, their average 
width being not more than 12 or 15 feet, frequently 
they are not more than 8 feet wide, and very few in any 
part exceed 20. The principal excavated street m the city, 
that leading from the Forum to the gate towards Hercu- 
laneum, and the street of the tombs, is, at the widest, 
23 feet 6 inches, including two footways, each 5 feet wide 
The streets are all paved with lava, and almost all have 
Bide pavements or footways, which, however, are for the 
most part so nairow, that, with few exceptions, two per- 
sons cannot pass on them. That the cars or carriages of 
the inh abitants could not pass each other m most of the 
streets, is proved by the wheel-ruts which have been worn 
on the stones, and the lecesses made here and there for the 
purpose of passing They are lined on both sides with 
small cells, which served for shops of various kinds , and 
they are strikingly like the ordinary shops in towns m the 
south of Italy and m Sicily at the present time (Plate 
XVII fig 1) They resemble these, too, m this respect, 
that theie appear in very few cases to be accommodations 
m connection with the shops for the occupiers and their 
families, who must have lived elsewhere, as modem Italiau 
shopkeepers very commonly do They present no archi- 
tectural decoration whatever , the fronts are merely plain 
stuccoed brick walls, with a large square opening in each, 
part of which is the door, and part the window, for light- 
ing the place and showing the goods 

Whenever a private house or gentleman’s mansion was 
situated in a good place for business (like the ground floor 
of many modern Italian noblemen’s palaces), the street-fiont, 
or fronts, were entirely occupied with shops, a comparatively 
narrow entrance to the house being preserved m a conveni- 
ent part between some two of them (Plate XVII fig 3) 
The door to this is sometimes quite plain, but at times 
is decorated with pilasters, When the site permitted such 
an. arrangement, the entrance door being open, a passer- 
by could look completely through the house to the garden, 
or, m the absence of a garden, to the extreme boundary- 
wall, on which was painted a landscape or other picture 
An arrangement, it may he observed, not unlike this, is 
common m some of the Italian cities at the present day , 
but the mansions being now built in stories, and the upper 
stones alone being occupied by the families, a merely 
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pleasing effect is produced , whilst m the former, peisons 
crossing from one apartment to another were exposed to 
view, and domestic privacy thus completely invaded, to 
pioduce a pretty picture Inside the entrance passage, 
which may he from 10 to 12 feet in depth, there is a 
space, the atrium, generally square, or nearly sn / on which 
different rooms open, that vary in size fiom 10 feet square 
to 10 feet by 12, or even 12 feet square, they have door- 
ways only, and were probably used as sleeping-chambers by 
the male servants of the family In the centre of this couit 
theie is a sunk basin or reservoir foi lecemng the ram, 
called the impliivium, rendering it likely that this was 
roofed over, with a well-hole to admit light and an, and 
allow the ram to diop from the roof into the reservoir. 
Connected with tins outer court was the kitchen and its 
accessories. If the site allowed the second court to be 
placed beyond the first m the same dnection from the 
entrance, the communication was by a wide opening not 
unlike folding doors between rooms in modem houses, 
generally with a space intervening, which was variously 
occupied , or a mere passage led from one to the other 
The second or inner court is geneially much larger 
than the first, and is for the most part a parallelogram, 
but variously proportioned. It forms a tetrastoon, being 
open in the middle and arranged with a peristyle of 
columns, colonnadmg a covered walk all round. On this 
the best and most finished apartments open, but they are 
of such various sizes, and aie so variously arranged, that 
it is not easy to determine more than that they included 
the refectory, the library, and sleeping-rooms Some of 
them, indeed, are such as must have been useless except 
for the last purpose , these, perhaps, were the apartments 
of the female branches of a family, at least m most cases 
Some houses, however, have a nest of small cells m an 
inner corner or secluded recess, which may have been the 
gynaeceum , but that is far from being common. Exhe- 
drse or recesses, open in front to the atiium, are common, 
and are often painted with more care and elegance than 
any other part of the house , but geneially the wafls are 
everywhere painted — in the more common places flat, with 
a slight degree of ornament, perhaps, and m the best looms, 
with arabesques and pictures m compartments The 
architectural decorations are mostly painted, the ornaments 
are not unfrequently elegant, but the aichitecture itself of 
the mansions is bad m almost every sense The looms 
being windowless, would, when coveied, he necessarily 
dark, the doors are arranged without any regard to 
unif ormity, either in size or situation. The street-fronts 
of those houses which, not being in a good business situa- 
tion, were not occupied with shops, were not merely un- 
adorned, but were actually deformed by loop-holes, to light 
some passage or inner closet which had no door on one of 
the courts. (Plate XVII. fig 8.) The columns of the second 
courts are generally m the worst style possible, those 
which have foliated capitals, and may be considered com- 
positions of the Corinthian order, are the best, but the 
imitations of Doric and Ionic are both mean and ugly. 
From the uses to which they were put, and the wideness 
of their intercolummations, together with the fact that 
none of them have been found in Pompeu, it is probable 
that the entablatures were of wood, and were consequently 
burnt at the time of the destruction of the city, and broken 
up by the inhabitants, almost all of whom certainly escaped, 
and who, it is very evident, returned, when the fiery shower 
and the conflagration had ceased, to remove whatever they 
could find of their property undestroyed ; for it must be 
remembered that the roofs and ceilings all over the city 
are entirely gone, and the uncovered and broken walls 
remain, from 8 to 10 feet only in height. Everything, 
indeed, clearly demonstrates that great exertions were used 
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to recover whatever was valuable , and it is very probable, 
moreover, that the place was constantly resorted to by 
tieasure-seekers for perhaps centuries after the calamity 
occurred It may also be remarked that the loftier edifices, 
which would have been unburied by the ashes, had been 
thrown down by an earthquake about sixteen years before 
the volcanic shower fell, and, therefore, were the more 
easily covered Other showers must have fallen since 
that which destroyed the city, to produce the complete 
filling up of every part and the general level throughout 
Hence we are still uninformed as to the structure and 
disposition of the roofs and ceilings of the houses of the 
ancients. The doors, too, of whatever materials they were 
composed, are entirely gone, there remain, however, here 
and there indications — and even charred fragments — of 
wooden door-posts, but they belong to outer or street doors, 
leaving it probable that a matting of some kind, suspended 
from the hntel, formed the usual doors to rooms It is, m 
fact, supposed that curtains answered the purposes of 
doors to the interiors. In these particulars, unfortunately, 
Herculaneum affords but little assistance, as the mode of 
its destruction was similar to that of Pompeii, though, 
upon the whole, Herculaneum is more likely to furnish 
information on these particulars than its sister m misfor- 
tune. Although it has been ascertained that the Romans 
understood the manufacture of glass, it must not be sup- 
posed that they were accustomed to apply it as freely as 
we do to exclude the weather and transmit light It was, 
however, sometimes used, one wooden frame with four 
small squares of glass has been found , another brass 
frame with the glass movable ; and one piece of glass of 
consideiabla size was found m one of the walls of a bath. 
The floors of the houses of Pompeii and Herculaneum are 
all of mosaic work, coarser and simpler m the less import- 
ant parts, and finer and more ornate in the more finished 
apartments, the ornaments are borders, dots, frets, 
labyrinths, flowers, and sometimes figures In this, too, 
the superior advantages the moderns enjoy are evident 
The ancients did not understand how to construct wooden 
floors, or, at least, they did not apply timber to that use. A 
few rude and narrow staircases are found in Pompen, which, 
it is very probable, were to afford access to the terraces or 
flat roofs, for they are not common, and no portion of an 
upper story remains in any part. Sufficient remains have, 
however, been found to show that the upper stones often 
overhung the lower front, as in medieeval houses, the fronts 
being made of woodwork, suppoited on a prolongation of 
the floor joists. In one part of the city the houses on one 
side of the street are on a declivity : there a commodious 
flight of stairs is found to lead from the atrium m front 
to another lower court and rooms, not under the houses 
but behind them, for we do not find an under-ground 
story m the Pompeian houses. On the shores of the Bay 
of Baise, and at Cicero’s Formian Villa on the Gulf of 
Gaeta, however, there are crypts or arched chambers under 
the level of the mansions, the sites requiring substructions; 
but it may be questioned whether even these were used as 
parts of the house, and as we use cellars, for they present 
no indications of stairs, and have no regular means of 
intercommunication. 

Numerous remains of Roman houses are found in all 
the colonies, and notices of many in England will he found 
in the Archceologia , and other archeological publications. 
They are not of sufficient importance to be quoted here, 
but they serve to show that the Romans carried with 
them into other lands the same habits, and even practised 
the same mode of construction which they adopted at 
home. One very remarkable exception exists, viz., in the 
Hauran in Syria The edifices there were first, we believe, 
noticod by Humboldt. They have since been described in 
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detail by Mr Cyril Giaham and others, and have been 
admirably illustrated by Count Vogue The country was 
conquered by the Romans at the end of the 1st century 
a d , and the houses, <fcc , seem to range m date from that 
time, or, perhaps, earlier, to the end of the 4th They 
are contained within stone walls, forming small towns, 
and so numerous that sixty of these walled cities have 
been counted, all now desolate, but m many cases remain- 
ing almost perfect even to the doors, shutters, and paving 
of streets The remains are chiefly of houses whose walls 
are of basalt The rooms are 12 to 20 or 25 feet squaie, 
with strong, arched ribs thrown across, supporting a ceiling 
of thick slabs of basalt Some of these are as much as 
18 by 12 feet, and 6 inches thick. The doors and shutters 
are of the same material, often panelled as though of 
wood A specimen of these, and also some of the carvings, 
are in the British Museum 

Basilicas — We have left these to the last, as they are Basilicas 
more intimately connected than any other ancient aichitec- 
tural forms with those of the Christians They seem to 
have been at first much the same class of building as our 
Royal Exchange, both as regards use and plan , open m 
the centre, with porticoes round Then all was loofed 
over, and a sort of tnforium or gallery formed ovei the por- 
ticoes. At one end was a recess, often circular and parted 
off from the rest by a screen of columns This, with the 
space in front of it, formed the Tribunal, In Trajan’s, 
there seems to have been an apse at each end Remains 
are found at Pompeii and Heiculaneum, Tieves, &c A 
complete exception to the ordinary form is found m the 
Basilica of Maxentius (formerly known as the temple of 
Peace) at Rome 

R^stjm^ —Roman architecture, as we know it, dates Risninf 
only from about the Christian era, and the lapidity with 
which it spread from that time is something marvellous. 
Through nearly the whole extent of the Roman empire, 
through Italy, Asia Minor, Sicily, Britain, France, Syria, 

Africa, — with one great exception, Egypt, — all was Roman 
in mouldings, ornaments, details, the veiy style of caiving 
and the construction. No matter what the country or the 
architect, all seem to have lost their nationality when the 
Roman came, and to have adopted implicitly his system of 
design and decoration It has been seen that he copied 
the orders and much of the leading forms of his buddings 
from tbe Greeks. But he speedily added others The apse 
and the circle on plan were his , so were the dome and the 
arch in elevation ; and thus he enlarged at once the whole 
lange of the architect’s powers, and whilst utterly disre- 
garding the delicate refinements of the Greeks, secured a 
freedom of design which resulted at length in our Pointed 
architecture 

But great as the advance was, it seems to have been 
arrested just when opportunities were offered, on the 
grandest scale, for bringing about the noblest results The 
Roman architect seems to have been unable to reach the 
highest effort of art, viz., to bring the whole of any grand 
edifice into one splendid mass, to concentrate the detailed 
parts into one grand whole. But m reflecting on what the 
Roman did not do, we must not forget that we owe to him 
some of the grandest forms to which we too are now 
accustomed. 

We now come to a complete change in the structures 
which we have to describe. Henceforth we shall find no 
Forum, no public bath, theatre, temple, or house. All 
these forms disappear, and for nearly 700 years, until 
the time when the Norman castle arose, well-nigh every 
building of architectural merit was m some way or other 
ecclesiastical But with our Christian faith there arose 
forms of beauty utterly unknown to the Pagan, which 
c ulminat ed m the glories of Lincoln and Canterbury. 
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Pointed Architecture 
In those countries which received the Christian religion 
from Rome, but which did not contain such mines of archi- 
tectural material in temples, amphitheatres, and palaces, 
as Italy did, and, indeed, in. the remoter parts of Italy 
itself, which did not contain them as Rome did, churches 
were constructed m imitation of those of the metropolis 
of the Christian world These being the work of a semi- 
barbarous and unpolished people, were of necessity com- 
paratively rude, and from them arose the Gothic archi- 
tecture of the Middle Ages, — not from any previously 
existing style of architecture among the northern nations 
who overran Italy and subverted the Roman power, the 
mde Celtic monuments being the only specimens of archi 
tecture they possessed The tiansitional style of archi- 
tecture refened to will be found m what are called the 
Saxon and Norman buildings of England, and to a 
greater or less extent m all paits of Europe in which 
the Romans had been masters, and particularly m those 
which adhered to the Roman communion m the great divi- 
sion of the churches The geneial forms and modes of 
arrangement peculiar to Roman architecture may be traced 
throughout, m some specimens they are more and in 
others less obYious, but the leading features are the same 
This is more evident m Italy than elsewhere. In the 
early Roman basilicas and churches, some of which are 
of the age of Constantine, and which were constructed 
m the Roman style, the first divergencies occur ; in those 
which are later they are still greater, and distance of time 
and place appears still to have increased them, till what 
may be called a new style was formed, having peculiari- 
ties of its own, but even more clearly deducible from its 
origin than Roman is frooi Greek or Greek from Egyptian 
The variation m the development from the parent stock is 
great, hut m all cases there is more or less evidence of the 
descent It must be noted, however, that there was one 
important modification of Roman art, and this was the 
Roman art modified by contact with the East, and known 
commonly as Byzantine Its influence was felt first and 
most strongly m St Maik’s, Venice, a building which is 
entirely Byzantine in style as opposed to Romanesque 
From' Venice it was copied in Pdrigueux m the church of 
St Front, and this copy influenced the style of a vast 
number of buildings in the south-west of France St 
Mark’s, again, had a great influence on the Lombard 
works of Northern Italy, and these were the originals from 
which Germany, by way of the valley of the Rhine, derived 
all its mediaeval buildings. To the greater part of France 
and to England the stream of art was much more purely 
Romanesque, being the result of knowledge of genuine 
Roman art, with little, if any, influence from the East 
In Spain we see the direct influence of the Romans, the 
direct influence of the Arab, and the indirect Byzantine 
influence of the south-west of France, all materially affecting 
the development of the national architecture As might 
be expected, this style was not the same in all the countries 
which practised it , it was derived, in them all, from the 
same source, as we have shown, but was materially 
influenced by the habits, manners, and state of civilisation 
of the various nations, and much, too, by their means of 
communication with Rome. This, in strictness, may be 
called Gothic architecture, as it was partly induced by the 
Gothic invasions of Italy, and was invariably practised 
by the nations to whom that term may with propriety be 
applied. It arose in the 4th century, and was subverted 
m the 12th by the invention or introduction of the pointed 
arch, which marks a new era, and was destined to give 
birth to a new style m aichitecture 
"Where, when, and with whom the pointed form origin- 
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ated has been more discussed and disputed than the dis- 
covery of the properties of the arch itself Some have 
contended that it was suggested by the intersections of 
semicircular arches, as they were employed m ornament- 
ing the fronts of edifices m the preceding style ; some, 
that groined arches of the same form gave the idea , others 
have referred it to the interlacing of the branches of trees 
when planted in parallel rows, — to an imitation of wicker- 
work,— to a figure used on conventual seals, — to the 
principle of the pyiamid, — to Noah’s ark, — to chance 
Such a mass of conflicting opinions, almost all supported 
by some show of reason, and more or less by evidence, 
may be called a proof of the impossibility of determining 
the question There is one striking fact, however, which 
has been overlooked by many of the theorists m the 
discussion of the question , it is, that the pointed arch 
made its appearance almost at the same moment of time m 
all the civilised countries of Europe This is proved by 
the controversies of those who claim its invention for their 
respective nations ; for none of them can produce genuine 
specimens of it before a certain period, to which they can 
all reach. Now, if it had been invented in any of the 
European nations, that one would certainly have been able 
to show specimens of it of a date considerably anterior to 
some of the others , for though it might by chance have 
been soon communicated to any one of them, the impro- 
bability is great that it would immediately have reached 
them all, and have been at once adopted by all, to the 
subversion of their previously practised forms of construc- 
tion The infrequent and imperfect modes of communi- 
cation between the different countries of Europe at the 
penod referred to, furnish another reason why it is not 
probable that a discovery of the kind should travel rapidly 
from one to another. Considering these things, and 
particularly the fact of the almost simultaneous introduction 
of the pointed arch to the vanous nations of Europe, as it 
appears by their monuments immediately after the first 
Crusade, m which they all bore a part, connected with 
existing evidence that it was commonly used m the East 
at and anterior to that penod, the most rational and 
satisfactory theory seems to be that a knowledge of it was 
acquired by the Crusaders in the Holy Land, and brought 
home to their respective countries by them In Europe 
there are found rude approaches to the pointed form m 
some of the earlier Gothic structures ; but we believe it 
may be safely asserted that nothing can be indicated of a 
date beyond that of the first Crusade, approaching the simple 
but perfect lancet arch, which, it is not denied, came into 
use immediately afteT that penod ; whereas tolerably well- 
authenticated examples of it are found m the East, of 
sufficient antiquity to induce the opinion that it was at 
that time imported thence. It is, moreover, indisputable 
that the Saracenic or Mahometan nations, who were never 
known m those times to adopt any European custom 
or invention of any kind, do use, and have used, the pointed 
arch. It was very extensively employed in various parts of 
Asia, and nowhere m more sumptuous edifices or with 
greater effect than in the structures erected by the Maho- 
metan conquerors of India. With what nation of the East, 
and in what manner, the pointed arch originated, are prob- 
lems equally difficult to solve. We have not been able to 
discover that the properties of the arch were known to the 
Egyptians or to the Greeks, and there is no evidence to 
show that they were known to the Fersians or to the 
Indians of ancient times ; but structures are found in the 
countries of those nations m which chambers are domed, 
and apertures covered with a pointed arch, produced, 
however, by gathering or corbelling over, and not by 
arched structure. It is not improbable, therefore, that, 
such things existing, when the properties of the arch he- 



POINTED.] A R 0 H I T 

came known, that form would be repeated upon it, and the 
result would be the lancet arch, — the prototype, the germ 
of the style. The pointed arch, on its introduction into 
Europe, was not accompanied by any of its ordinary acces- 
sories m after-time, — its light clustered pillars, its mullions, 
foliations or featherings, and graceful tracery These de- 
velopments resulted from its adoption; so that whether 
the arch itself was invented in Europe or imported from 
the East, to the European nations must be assigned the 
credit of developing the beautiful style of architecture 
whose distinguishing feature it is 

Before proceedmg further with this subject, it is neces- 
sary to determine by what name this style is to be desig- 
nated. There have been only too many arguments and 
discussions on the name which is most appropriate to the 
style By common consent the word Gothic is used all 
over Europe to designate it, and it now hardly matters 
whether or not there was originally good reason for the use 
of such a term One of the first in England to use the 
term was Sir Henry Wotton. It was continued by Evelyn, 
who applied it more directly , and the authority of Sir 
Christopher Wren finally settled its application But they 
used the term as one of reproach for what they thought a 
Bavage and uncivilised sort of art, though it was in vain 
that, by the use of a bad name, they attempted to deny 
the merit of that which was after all the only nationally de- 
veloped style of their own country as well as of the whole 
of Northern Europe In the last centuiy, through the 
influence and enthusiasm of Horace Walpole, and afterwards 
of John Carter, an eminent artist and architect, a better 
taste was formed, and this led to the appreciation of that 
which is, indeed, the English national style Many at- 
tempts were made to explode the totally irrelevant appel- 
lation of “ Gothic ” which had been applied to the style, 
but without effect Some writers have called it Italian, 
others German, others Norman or French, others British, 
and many have contended for the exclusive term English 
To this last the Society of Antiquaries lent its influence, 
but with equal inefficiency, for the term Gothic still pre- 
vails Mr Bntton, than whom peibaps no man possessed 
a greater right to affix an appellation to the pointed arch 
style, from the splendid services he has done it in the pub- 
lication of his Cathedral and Architectural Antiquities, 
wished to introduce a term which is not at all unlikely to 
succeed, as it is equally appropriate and independent of 
national feeling and hypothetic origin He called it Chris- 
tian architecture, and m this he was followed by the 
younger Pugin and many others This, as a generic term, 
would admit each nation possessing specimens of it to dis- 
tinguish its own species or style , and as the varieties of 
Hellenic architecture are known by the names of the 
tribes or nations who are presumed to have originated 
them, — Dorian, Ionian, and Corinthian, — somight Chnstian 
architecture be English or British, German, French, <fcc , for 
each has its peculiarities These species would again in- 
dividually admit of classification, according to the changes 
each underwent m the course of its career. One objec- 
tion, however, has been taken to Mr Britton's distinctive 
It 1S > that “Christian” applies as well to 
j^.t-may also properly be called the Gothic style — that 
which arose on the extinction of Homan architecture, and 
was subverted by the introduction of the pomted arch, 
and which, indeed, owed its diffusion and progress, if not 
its origin, to the Chnstian religion. We are therefore still 
left to seek a suitable appellation ; and in the absence of a 
better, are inclined to use the term Pointed, which is not 
only distinctive, but descriptive ; it has, too, the merit of 
being general, so that it may maxk the genus, while the 
national species and their varieties maybe distinguished by 
their peculianties as before. 
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f The pointed arch was a graft on the Komanesque, Lom- 
bard, and Byzantine architecture of Europe, just as the 
circular arch of the Romans had been on the columnar 
ordinances of the Greeks , but with a widely different 
result The amalgamation m the latter case destroyed the 
beauty of both the stock and the scion , while m the former 
tl e stock lent itself to the modifying influence of its para- 
sitical nursling, gradually gave up its heavy, dull, and 
cheerless forms, and was eventually lost in its beautiful 
offspring, as the unlovely caterpillar is m the gay and 
graceful butterfly 

We all know that architecture has had its origin in 
religious feelings and observances — that its noblest monu- 
ments among the pagan nations of antiquity were temples 
to the gods — whilst the rude nations of the north in the 
Middle Ages devoted their energies, after their conversion 
to Christianity, to the construction of suitable edifices for 
the worship of the Almighty, and we find, again, that 
the most extensive and most splendid structures raised by 
the same people, when the light of learning had begun to 
shine upon them, and a new and more beautiful style of 
architecture had been developed, were dedicated to the 
same purpose In addition, however, many, hardly less 
magnificent, and not less beautiful, were raised for the 
purposes of education, and became the nurseries of science 
and literature Kings and nobles also employed archi- 
tecture m the composition, arrangement, and decoration of 
their palaces and castles , and though for domestic purposes 
its aid was not so largely required, it was equally used. 
The remains which have come down to us from the earlier 
portion of the Middle Ages are comparatively small, hut 
there is ample evidence to show that the style was uni- 
versal in its application, and so full of life and vigour that 
every implement, every piece of furniture, and every detail 
of dress or oinament, was governed then, just as in the 
best period of classic art, by the rules of art which were 
observed m the largest and stateliest of the public build- 
ings of the time. 

When the practice of building houses m stories com- 
menced cannot be correctly ascertained, though it was 
usual among the Romans, as we know by the example of 
Pompeii, and it appears to have been usual during the 
Middle Ages. We frequently, indeed, find an apparent 
equivalent for the term story used by the ancient writers, 
both sacred and profane ; but it must be remarked that 
none of the ancient remains, whether of public or private 
structures, afford evidence that it was a common practice 
even among the Romans to build more than one story 
above the ground floor , and it was less likely to be com- 
mon among the Eastern nations, with whom the practice is 
not very general, even at the present day. Indeed, with- 
out considerable proficiency m the art of construction, it is 
hardly practicable to erect buildings in stories with such 
slight materials as were used by the Romans in some of 
their domestic edifices. We find, however, in the oldest 
existing works of the Middle Ages, and particularly in 
some of the secular structures of Venice, a degree of in- 
telligence evinced in this respect far surpassing anything 
found m ancient remains Possibly the skill was princi- 
pally acquired in that city from the necessity of making 
aitificial foundations, which consequently required a super- 
structure not unnecessarily cumbrous , and again, to make 
slight walls sufficiently strong, they must be skilfully 
bonded in themselves, and bound together, which could 
only be done by means of a material possessing consider- 
able length and great fibrous tenacity — whence arose framed 
floors of timber These, by their strength, their obvious 
utility and convenience, added to the want of space which 
existed in a thriving and populous community on a veiy 
restricted spot of dry land, superinduced, in the second 




place the building of additional stones, which would 
soon be imitated m other places But m whatever man- 
ner the improvement took place, the fact that it was 
made is certain , and we find it applied in all the works 
of the European nations, both ecclesiastical and civil, 
from the 9th and 10th centuries downwards The com- 
bination of masonry and carpentry m building tended 
greatly to the advancement of both , for, it being required 
at times to make them act independently of each other, 
additional science and art were necessary, as the propor- 
tions must be retained that were given to similar works in 
which they co operated. To this is to he traced the skill 
displayed in the vaulted roofs and ceilings, m the towers 
and lofty spires, of some of our Pointed cathedrals for the one, 
and such splendid examples of construction as the roof of 
"Westminster Hall for the other On this point Sir William 
Chambers, who was certainly no depreciator of the merits of 
the Homans m architecture, says: “In the constructive part 
of architecture the ancients do not seem to have been great 
proficients ” (Gwilt’s Chamber s’s Civ Arch, p 128) , then J 
having referred many of what he calls the “ deformities 
observable m Grecian buildings ” to want of skill m con- 
struction, he continues, “ neither were the Romans much 
more skilful , the precepts of Vitruvius and Pliny on that 
subject are imperfect, sometimes erroneous, and the strength 
or duration of their structures is more owing to the quantity 
and goodness of their materials than to any great art m 
puttmg them together. It is not, therefore, from any of 
the ancient works that much information can be obtained 
in that branch of the art. To those usually called Gothic 
architects we are indebted for the first considerable im- 
provement in construction. There is a lightness m their 
works, an art and boldness in their execution, to which the 
ancients never arrived, and which the moderns compre- 
hend and imitate with diffi culty England contains many 
magnificent specimens of this species of architecture, 
equally admirable for the art with which they are built, 
the taste and ingenuity with which they are composed." 
To this Mr Gwilt, in his edition of Sir William’s work, adds, 
with much truth, m a note, “ There is more constructive 
skill shown m Salisbury, and others of our cathedrals, than 
in all the works of the ancients put together ” 

Pointed architecture took root and grew with almost 
equal vigour, though under different conditions, in almost 
every part of Europe But the honour of having developed 
the style to the very highest perfection must undoubtedly 
he adjudged to France, or rather to the small portion of 
the country, including Pans, which formed the old He de 
France In Germany there was much less natural develop- 
ment. For a long period after the Lombard style had 
been perfected on the Rhine no variation of moment was 
adopted, until German architects attempted at Cologne to 
outvie and rival the magnificence of Amiens. In Spain 
the architects of some of the finest buildings were French- 
men, and the style can hardly be said to have been deve- 
loped there at all. In England, on the contrary, though 
our earliest Pointed buildings were undoubtedly to a great 
extent French m their origin, the developments of the art 
were soon entirely national, and were but little modified 
even by the influence of the foreign religious orders, which 
(as at Fountains Abbey) had so much power over many of 
our ecclesiastical foundations From England the style was 
carried by Englishmen to Scotland, — a poor country, with 
no style of its own, and no cultivation such as is necessary 
to produce an order of architects, and to Ireland, where the 
English architects followed the footsteps of the invading 
armies ; and finally, if we may trust the evidence of the 
stones themselves, to the coast of Norway, where the cathe- 
dral of Trondhjem is as unmistakably English m much of 
its style and detail as any English cathedral. In England the 


development of the style is plainly marked, and its advances 
are easily traceable We find in various portions of tne 
same edifice, according to the period of its construction, 
exemplifications of the style, from the ingrafting of the 
simple lancet arch on the Norman piers m the time of 
Henry II, to the highly enriched gioimngs and ramified 
traceries of the age of Henry VII , but the changes are so 
gradual, and are so finely blended, that the one in advance 
appears naturally to result from that which comes before 
it Although the nations of the Continent never borrowed 
from us, but were themselves originators, it is very clear 
that after the first we did not borrow , for our structures 
hear the strongest possible marks of originality, as the 
gradual advances can he traced from one feature to another 
m a way which is quite peculiar to this country. This, 
however, will he explained more m detail further on. 

The Pointed Architecture of Europe generally 
There are so many local and national varieties of this 
style that it is quite impossible to dismiss it with an 
account of its features m one district or country only To 
do this would he to give an entirely wrong and inadequate 
conception of the subject It must be treated generally 
under the heads of the several countries "in which it has 
flourished most — as England, France, Germany, and Spam 
It must certainly not be forgotten m talking of Italy. 
And in most of these countries it might properly be sub- 
divided according to the local varieties caused either by 
changes in the political geography, or by physical conditions 
which so largely affect the details and variations of style 
in architecture For the origin of all these developments 
of the style we must go hack to Rome It is not only 
that m the Roman states we see the origin of Romanesque 
architecture gradually developed out of the Roman buildings. 
The same process was going on at the same time all over 
Europe wherever the Roman empire extended We have 
only to look at the Roman occupation of the south of 
France, as evidenced by the still magnificent remains of 
theatres and tombs at Arles, of the amphitheatre at Nismes, 
of the theatre at Orange, or the aqueduct of Pont de Gard j 
or at the similar works on the coast of Spam, at Tarragona, 
or in its very centre at Segovia ; or at the basilica, gateway, 
and theatre at Treves , or m our own country at tbo 
remains of Roman buildings in various directions, of which 
Silchester is surpassed m interest by none ; — we have only 
to look at all these in order to see that, erected as they 
were m countries which at the time were little better than 
barbarous, they must of necessity have prepared men all 
over Europe for the same sort of development. The 
Romans had shown them the use of the arch, the column, 
and the vault j the conversion to Christianity gave them a 
great want to satisfy ; and finally, the revulsion of feeling 
when the supposed mystical year of our Lord 1000, with 
all its apprehended accompanying dangers, had passed m 
safety, gave such an impetus to buildings for religious 
purposes as the world had never before seen It was a 
time for development, therefore, and nearly everywhere the 
development proceeded from the same premisses. Roman 
art, pure and simple, was the general 
Romanesque building, and it was only slightly mua - 
certain districts by the introduction of the Byzantine 
influence from Constantinople to Venice, and thence m 
some degree to some other cities and towns, or, as m 
Pisan buildings, and in those of the south of Italy and 
south of Spam, by the Greek and Arab influence which 
was so great down to the end of the 13th century An 
examination of the earliest European churches — such, for 
instance, as San Clemente and San Lorenzo at Rome — will 
show how entirely they were constructed on Roman models. 
From them we go in Italy to Ravenna or Toscanella, to 
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San Mimato at Florence, to the cathedral of Toreello, to San 
Zen one, Verona, and San Michele, Pavia, and see how 
gradually but surely the plan and details were being deve- 
loped into what soon became a new style ; and from these 
examples we may follow the stream of art from the south 
to the centre of France, and thence to this country and 
Germany Or looking at other developments in Italy, we 
may in the same way trace a succession of circular build- 
ings, m which the connection and sequence is clear, leading 
us as it does from the Pantheon, and other circular Roman 
temples, through the old cathedral of Brescia and the 
grand church of San Vitale, Ravenna, to the cathedral at 
Aachen, and so to our own circular churches, and to many 
of those which, like the Marien Kirche, Treves, though 
not really circular m appearance, are yet so planned as to 
fall properly within the same class. 

The course of progress of European art was to a great 
extent fust of all geographical and political For, in addi- 
tion to the influence exercised by conquest or the political 
connection of one district with another, it is remarkable 
how much particular styles are limited by geographical 
divisions and boundaries, by the courses of rivers, the 
occurrence of convenient building materials, and other 
such secondary causes. And with so many causes foi 
variations of style in existence, it will be quite neces- 
sary, m order to give any intelligible account of the 
whole course of Gothic architecture, even in the shortest 
compass, to treat separately each of the great national 
divisions We will take England first, only premising 
that, following strict order, we ought to have begun with 
Italy, were it not that, in spite of the ongm of all northern 
art having to be looked for there, as soon as it came to be 
a question of development, almost all the life and vigour 
of aichitecture m the Middle Ages is to be seen north 
and not south of the Alps ; and whatever was borrowed, in 
the first instance, from Italy was paid back again with 
interest afterwards And m taking England first, we have the 
advantage of speaking of a national art, of which every 
educated Englishman knows some of the examples, so as 
to be more able to follow the course of our argument than 
would be the case were all the examples of its application 
foreign and unknown to him. 

English Gothic Architecture. 

The history of the development of Gothic architecture is, 
perhaps, more easily read on the buildings themselves here 
than it is in any other part of Europe. The Roman build- 
ings m England were never of very great importance, and 
were not always standing as evidences of the existence of 
an older style, which might be looked back and up to with 
respect and admiration, even where they did not harmonise 
with popular customs Such art, nevertheless, as did exist 
m this country before the 11th century, was, no doubt, 
derived from Roman examples existing m the country, and 
copied m a rude and unskilful fashion by native workmen. 
The existing Roman remains show that there was quite 
enough architectural and decorative art introduced into the 
country by the Romans to have formed a school of masons, 
sculptors, and builders, if the civilisation of the people 
bad been sufficient to make them desireit. Such a school can 
hardly he said to have been formed if we look at the few and 
comparatively rude remains of buildings certainly erected be- 
fore the Norman Conquest. In such work as the beautiful 
archway recently discovered in Britford church, Wilts, 
where carving of stone-work is joined with bnck or tile 
and stone in a very elegant fashion, we see the immediate 
effect of cultured Roman influence and example At a 
later date, m such fine works as the steeple of Earl’s Barton, 
North ants, we see only the rude grandeur of compara- 
tively uncivilised workmen cognizant only at a distance of 


good Roman work In upwards of a hundred churches, 
dispersed m various parts of England, fragments more or 
less complete of these early buildings, erected before the 
Norman Conquest, still remain. They are numerous 
enough to enable us to classify their features m a general 
way, and thej r agree m certain definite points of difference 
from the architecture which prevailed after the Norman 
Conquest. It is probable that a considerable proportion of 
these buildings were erected after the year 1000, when we 
recollect the influence which the expected end of the world 
had in discouraging building shortly before that date, and 
how enormous the zeal for building was as soon as it was 
safely passed. The leading features of the buildings erected 
before the Conquest are as follows — {a ) Quoins at angles 
alternately long and short, the difference being so marked 
as to be seen on the most casual inspection , ( b ) Arrange- 
ment of wall faces into panels by means of vertical strips 
or pilasters of stone ; (c ) Arches built not only in semi- 
circular form, but frequently (and especially for arcading) 
with straight sides , (d ) Rude balusters, generally bulging 
outwards in the centre, used to divide openings of more 
than one divison (as, t g , belfiy windows), («.) Introduc- 
tion of rudely moulded, chamfered, or plain squaie abaci 
at the spnngmgs of arches, (/) Towers, in several cases 
of some importance, adorned with arcadmg, formed by 
pilasters and round or straight sided arches These features 
are all represented m illuminated MSS of the same period, 
and are not seen m works executed after about the date of 
the Conquest It is this fact that makes the year 1066 a 
convenient year for dealing with as the assumed commence- 
ment of a new epoch But m fixing this date, we must 
remember that, though the Conquest of William would ac- 
count satisfactorily for the changed style of building which 
is universally seen after this time, there can be no doubt 
that Edward the Confessor’s Norman education led naturally 
to the introduction of many Norman features into English 
work. The considerable remains of that king’s foundation 
at "Westminster Abbey afford good evidence of the fact, 
that the so-called Saxon style had been abandoned by the 
workmen employed by him, and that the way was being 
prepared for the adoption of all the Norman architectural 
features even before the imposition of the Norman rule. 

The succeeding periods of English architecture have 
been generally divided upon similar systems, the mam 
dis pute among antiquaries and architects being as to the 
nomenclature of the various styles which followed each 
other in a regular course of development, rather than as to 
the exact period of change Between the complete styles 
there is always a period of transition, during which the 
features of the styles were not so well marked, and during 
which the progress of the art was by no means uniformly 
rapid m all parts of the country. The following chrono- 
logical table gives the mam divisions : — 


Fiom the reign of William 
I to the end of Stephen, 
1066 to 1154 

Henry II , 1154 to 1189 . 
Richard I to Henry III , 

1189 to 1272 

Edward 1 , 1272 to 1807 
Edward II , 1307 to 1327 
Edward III., 1327 to 1377 


Richard II., 1377 to 1399 

Henry IV. to Henry VIII , 
1399 to 1546 


[ Style. 

N oi man ; oi Romanesque. 

Transitional from Norman to Pointed 
Early English ; First Pointed ; or 
Lancet, 

Transition from Early Pointed to 
Complete, or Geometrical Pomte 1. 

. Geometrical Pointed 
Flowing, or Curvilinear Style 
These two axe generally treated a» 
one style, called by Rickman Deco- 
crated, by others Middle Pointed 

I " Transition from the flowing linos of 
Decorated or Middle Pointed to 
the stiff and hard lines of the suc- 
ceeding atyle. 

Third Pointed ; or Rectilinear 
(Sharpe) , ot Perpendicular (Rick- 
man). 

II. - 54 
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Even after this period many buildings were erected m a 
debased imitation of Gothic, but their features do not 
admit of their being classified with the same precision as 
those which obtained from about the year 1086 to 1546 
For that period of just 500 years bo regular was the 
development, that it is not too much to say that a well-in- 
formed architect or antiquary ought always to be able to 
give, within ten or at most twenty years, the date of any, 
however small a portion of mediaeval architecture, with 
almost absolute certainty of being correct when his judg- 
ment can be tested by documentary evidence. With this 
preface we will now describe, m as concise a manner as 
possible, the features of the various divisions given in the 
foregoing table. 

The characteristics of the Forman style are, no doubt, 
generally known The works executed during this period 
were on so colossal a scale, and so many of them are still 
perfect, that every opportunity is afforded for studying 
them in all parts of England It may be observed, too, 
that there is less variety in the character of the style m 
different dioceses or counties than there is m the case of 
subsequent works The earlier works, as, eg , Walkelyn’s 
transepts at Winchester Cathedral, are comparatively simple 
and rude The arches are unmoulded, the capitals are of 
the simplest form of cushion capital, and grand and solemn 
as the work is, it cannot, for refinement and beauty of detail, 
be compared to the later Norman work m which, instead of 
minute directions being given to the workmen, they were 
encouraged to develop their own taste and ingenuity m the 
decorative sculpture with which they so elaborately covered 
their architectural mouldings But still, the principles of 
construction, and of the decoration of it, were identical 
throughout the whole period. The ground-plan of most 
Norman churches was cruciform, with a central tower, 
the east end being very frequently apsidal The aisles 
were divided from the naves by columns of vast size, 
sometimes circular, sometimes octagonal, and sometimes 
simply clustered The arches were for the most part 
semicircular, save towards the end of the period when the 
pointed arch was often used where much strength was 
required, though the round arch was still used everywhere 
for ornament The windows in small buildings were mere 
narrow slits in the wall, probably not meant to receive 
glazing, and opening out with a wide splay on the 
inside , in larger buildings they were much more impor- 
tant features, being of large size and adorned with columns, 
with capitals and bases both inside and outside The 
treatment of mouldings was accurate and scientific. As 
large arches are naturally constructed with a series of 
orders or layers of stones, the masons wrought each of 
these with a separate moulding, so as to define them well, 
and provided capitals whose upper surface was ingeniously 
planned, even where it fitted a circular column below, so 
as to fit exactly the several orders of the arch This is one 
only out of many features which prove how skilful the 
Norman architects were All their best works are in no 
sense haphazard works of art, but carefully ordered and 
arranged with almost classic attention to regularity. The 
masonry is at the same time unusually beautiful and well 
executed. There is probably not a finer piece of masonry 
m England than the late Norman central tower of Win- 
chester Cathedral, — the stones being all uniformly wrought, 
close jointed, and regularly coursed. The doorways are the 
great glory of many of these buildings. Sometimes the 
mouldings are continuous round jamb and arch (as in the 
well-known examples at Malmesbury Abbey and at Iffley), 
but moie usually they are adorned with a series of columns, 
sometimes carved or diapered, and carrying on their capitals 
a grand succession of enriched arch mouldings. These 
doorways do not occur only in large and imnortant churches, 


but are to be seen also in out-of-the-way country churches 
m all parts, even the most remote, of England. The walls 
were often arcaded with single or intersecting arches, treated 
m the most elaborate manner. They were usually of so 
great a thickness that no buttresses were required, even 
where, as m the aisles of large churches, stone vaulted roofs 
rested against them. The Norman buttress, wherever intro- 
duced, is consequently only a slight development of a 
pilaster, used for the purpose of defining the divisions or 
panels of an elevation, and not introduced for the sake of 
giving support to the wall. The walls are frequently en- 
riched with moulded or carved string-cornices, and with a 
cornice supported on corbels under the eaves of the roof, 
and m the best works are entirely of wrought stone, and 
built ia regular courses The roofs which surmounted the 
walls were usually of steep pitch, showing the whole of the 
cross framing of the timbers used m them ; and sometimes, 
as m the case of Peterborough Cathedral, boarded on the 
under side so as to form a flat or slightly canted ceiling, 
which was then decorated with colour At Adel, near 
Leeds, are remains of a richly-moulded Norman roof, in 
which every pair of rafters seems to have been furnished 
with a tie-beam But it need hardly be said that not many 
wooden roofs of this period exist , and the stone roofs 
which, as time wore on, were more and more often erected, 
were not only more permanent m their character, but, no 
doubt, played the most important part in the gradual de- 
velopment of the style and the introduction of the pointed 
arch. The succession of vaults was the same here and on 
the Continent First of all the plain barrel vault, then 
one formed by the intersection of two such vaults at right 
angles; and finally, this vault with well-defined arches 
between the bays, and mouldings or ribs under the angles 
of the intersecting vaults It was impossible for men to go 
on long forming such vaults as these without realising, not 
only that apomted arch might be built, but, at the same time, 
that its form enabled a builder to overcome many practical 
difficulties m the formation of vaults, which could only be 
got over otherwise, and then badly, by the expedient of 
stilting the round arch. The Norman vaults were seldom 
applied to any hut the aisles of churches at no great height 
from the ground. They were very heavy, and exerted 
more thrust on the wall than the later Gothic vaults, and 
the Norman masons shrank consequently from venturing 
to put them on their lofty clerestories. 

It was in the next period — that of the transition to Transit on 
Pointed — that the science of vaulting received a great to 
impetus, whilst the whole architectural construction at the 
same time tended to assume more graceful and elegant 
lines. In so general a view of the case as this, it is im- 
possible to do more here than point to salient examples 
which illustrate generally the progress of the art Just as 
the cathedrals of Peterborough, Durham, Norwich, and 
Ely illustrate, on the grandest scale, the features of the 
best Norman art m England, the eastern part of Canter- 
bury illustrates the whole period of the transition from that 
to Pointed, and is consequently one of the most valuable 
buildings that we have for the purpose of study, as 
well as one of almost unrivalled beauty and magnificence. 

Professor Willis has made this church classical ground to 
the archaeologist who, under his guidance, and with the 
advantage of the description of the work written by the 
monk Gervase, who saw it in process of building, examines 
its many cunous evidences of gradual development. Ger- 
vase himself describe? the changed mode of workmanship 
and design, as he chronicles the difference between the new 
work and that older Romanesque choir which had before 
his time been called “ the glorious choir of Conrad.” He 
says, — “The pillars of the old and new work are alike in 
form and thickness, but different in length ; for the new 
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pillars were elongated by almost twelve feet. In the old 
capitals the work was plain, m the new ones exquisite in 
sculpture. There the arches and everything else was plain 
or sculptured with an axe and not with a chisel, but here 
almost throughout is appropriate sculpture. Ho marble 
columns were there, but here are innumerable ones. There, 
in the circuit around the choir, the vaults were plain, but 
here they are arch-ribbed and have key-stones ” “ There 

was a ceiling of wood decorated with excellent painting, 
but here is a vault beautifully constructed of stone and light 
tufa There was a single trifonum, but here are two m the 
choir, and a third m the aisle of the church,” &c This 
great work was begun under a French architect, William of 
Sens, m the year 1175, he was killed by injuries received 
in a fall from the scaffolding m 1179, and was succeeded 
by his assistant, William the Englishman; and to these 
two men is due the credit of the design as we now see it. 
One of the most noteworthy points m its history is the 
obvious and simple mode of accountmg for the French 
character and state of much of the work, which it presents, 
and looking at it, no one can be surpused at the enormous 
development which immediately took place throughout 
the country. The change from heavy piers, with carving 
rather elaborate than beautiful, to delicate columns carry- 
ing on exquisite capitals lofty and graceful pointed arches 
and vaults, was so great that it was impossible not to prefer 
it to the stately but comparatively rude work which it 
supplanted, and so the tide of change having set m, further 
improvements were soon desired Mouldings became much 
more dehcate and subtle m their contour Groining was 
then more tastefully planned and disposed, windows and 
doorways were made far more graceful, whilst the system 
of construction was largely improved upon Instead of 
thick, massive walls without buttresses, the walls were re- 
duced m thickness, and the material saved was tiansf erred 
to the buttress, wheie it could most effectually fulfil its 
office of supporting the vaults and walls above. From 
buttresses conceived m this view the transition to flying 
buttresses was easy, then to stiffen these, pinnacles were 
added And m the same way one lancet window led the 
way to groups of lancets ; and these m their turn, by 
combinations with pierced circular windows, to completely 
developed traceries 

The First Pointed, Lancet, or Early English style to which 
the transitional work thus led up, may fairly be considered 
to be a purely English variety of Gothic It is more con- 
sistently graceful and dehcate m its details, as well as m 
its general character, than any foreign work of the same 
period There was no longer any observable foreign influ- 
ence brought to bear as there had been at Canterbury 
Intelligent artists all over tbe country were rapid in seizing 
the best features of executed works, and carrying them 
farther with as little delay as possible There were various 
centres from which distinct local varieties of style were sent 
out. If we compare York (transepts), Lincoln, and Salis- 
bury Cathedrals, we shall find that, though there are certain 
general similarities of treatment, the distinct mark of the 
one presiding individual architect or artist is found m each. 
Compared to the architect of York Mmster, the one who 
built Salisbury was altogether inferior. This feature of 
local varieties in style, the result of the influence of indi- 
viduals, is from this period one of the most noteworthy 
features in English art, and generally one man influenced 
the work in his own diocese or district, and no further. 
Throughout the period before us — 1189 to 1272 — the de- 
velopments were all m the same direction as during the pre- 
vious time of transition The tendency was always to 
greater lightness and elegance ; skilful combinations were 
much thought of, and, towards the end of the period, there 
was even too great a display sometimes of the cleverness 
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of the artist. But with work so really beautiful as it all 
was, and so uniformly good m the smallest nearly as much 
as m the largest building, it is ungracious, if not conceited, 
to affect to criticise the spirit m which the artist worked 
The use of dehcate shafts of polished marble (obtained m 
great part from the Isle of Purbeck) for doorways, windows, 
and arcades, is one of the distinguishing features of the 
style at this time. Generally they are treated with great 
beauty, but there were structural inconveniences about 
them which soon began to be felt The columns were of 
necessity set out of their natural bed, and so began very 
soon to decay. It was necessary also to combine them 
together m groups, and to trust to the capitals, bands, and 
bases holding them together, and such construction not 
only looks dangerously slight, but is so A radical defect 
also in engaged marble shafts is that, though they seem 
be intended to do all the work and carry all the weight, 
they do in point of fact, wherever it can be contrived, carry 
no weight at all, and it was, no doubt, when and as this 
was discovered, that the mediaeval builders gradually lost 
their liking for them, and returned to safer, if less brilliant, 
construction m stone, with piers formed with mouldings 
instead of shafts detached from the wall 
The characteristic elegance of the general architectural 
design was carried out m all the details The mouldings 
were delicately rounded and alternated with hollows so 
drawn as to give here delicate and there most forcible effects 
of light and shade Thus the dark line produced by marble 
m a pier was continued by means of a dark shadow m the 
arch , and without considerable knowledge of the science 
of moulding, it is impossible to do justice to this part of 
the English Early Pointed work, which has never been sur- 
passed, if, indeed, it has ever been equalled at any period 
elsewhere The giomed roofs were still simple in design, 
but a ridge rib was often added to the necessary transverse 
and diagonal ribs of the previous period This gave a certain 
hardness of line to the vault , it was the first step to the 
more elaborate and later systems of vaulting, and was soon 
followed by the introduction of other ribs on the surface 
of the vaulting cells. Few works are more admirable than 
some of the towers and spires of this period, but space will 
not allow of mention even of many of its best features. 
Probably the greatest excellence ever attained m English 
art was reached in this period by the architects of the great 
Yorkshire abbeys Fo buildings m Europe surpass them 
in purity of general design, excellence of construction, beauty 
of detail, or suitability for their purposes And it is a mis- 
fortune of the gravest kind for future generations, that their 
ruined condition forbids the possibility of our descendants 
appreciating as we can these consummate works of the most 
golden period of English art 

The transition from the simplest Early Pointed to a more 
advanced style can be seen as well m Westminster Abbey as 
anywhere Here traceries began to take the place of simple 
lancet openings, and led to that system of window tracery 
which was, in fact, the distinguishing feature of the suc- 
ceeding style When the invention of tracery was com- 
plete, every thing in Gothic architecture rapidly changed. 
The art of masonry and stone-cutting was rapidly developed. 
Moulded stones, from being made continuous round the 
intricate combinations of window traceries, came naturally 
to be used much more largely than before in place of simple 
bearing shafts. So columns came to be formed of clusters 
of mouldings; and, in the case of groined buildings, each 
moul ding of the shaft was developed into more mouldings 
above the capital, or even frequently carried on to the vault 
without any capital at all Traceries were first of all com- 
menced by merely piercing geometrical patterns or circles 
through ths thickness of the walls. Then these patterns 
were combined under one enclosing arch; and then, when 
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this sort of tracw_y held leached periection, it was found 
possible to vary it indefinitely by making use of double 
curves (or ogee lines), and then, when these had been used 
for a short time, flowing lines, wandenng gracefully over 
the space to be filled, and sometimes drawn by hand, sup- 
planted the more formal outlines of the earlier work The 
inherence was great between an opening which was made 
(as the earlier examples were) with a sole view to the 
opening for glass, and one which was the accidental result 
only of the pretty lines and curves made by legaidmg the 
monial of the window, and not the light, as the thmg to be 
considered The tendency of the modification was to make 
men think lines of more importance than masses , and, 
whether consciously or not, this was just what happened 
not only window tracenes but mouldings, caivings, and 
every other feature, were entirely changed in character 
The soft giadations of the early mouldings were given up 
for combinations of more hardly defined and thinner lines 
of light and shade, and, in harmony with this change, a 
crisp and sharp imitation of natural foliage was devised, 
which supplanted the rich and round forms of the earliei 
sculpture. The whole practice of art was becoming more 
scholarly, perhaps, hut at the same time it was more con- 
scious, and the cleverness of the architect was almost as 
often suggested as the noble character of his woik. Merton 
College chapel, Oxford, the nave of York Minster, the chou 
of Selby, the whole of Exeter Cathedral, aie a few among 
the many examples of this period of which this country 
can boast, and it will be seen that the change in character 
which is evident between the eaihest and latest Middle 
Pointed works is enough to justify those who would again 
subdivide the nomenclature The difficulty is that, where 
progress was so constant, it will be necessary, m order to 
be exact, to subdivide each centuiy five or more times in 
order to be really definite 

Towards the end of Edward the Third’s reign, the last 
great change was made. The first example of this is seen 
m the western end of the nave of Winchester, followed soon 
after by William of Wykeham’s magnificent (if somewhat 
cold) reconstruction of the rest of the nave It may fairly 
be held that the moving cause for the change was a sense 
of disgust at the vagaries into which the votaries of cuivi- 
lmear window tracenes had been led There was something 
weak and effeminate about their work, and Edyngton and 
Wykeham, when they built the nave of Winchester, were 
evidently endeavouring to return to a simpler and more 
dignified style of building The first thing they found to 
amend was the exuberant tracery which was rmnmg archi- 
tecture They did not return to earlier forms, but they 
corrected this exuberance by introducing vigorous, straight, 
vertical, and horizontal lines These, combined with sub- 
arcuation, gave their work at first a vigour which had lat- 
terly been wanting, and no one can look at Wykeham’s great 
woik without feeling that he succeeded m his effort to 
impress a sense of vigour and manliness on the whole of it 
Unfortunately, the love of display and of the exhibition of 
skill which was so strong before was m no degree lessened, 
and the change m style did nothing peimanently to check 
it. The fondness for straight m place of flowing lines was 
more and more developed Doorways and arches were 
enclosed within well-defined square outlines, walls were 
divided by panelling into rectangular divisions, vertical 
lines were emphasised by the addition of pinnacles, and 
buttresses used more for ornament than strength, whilst 
horizontal lines were multiplied in string-courses, parapets, 
and transomes to windows Groined roofs, which in the 
14th century had been enriched by the multiplication of 
surface ribs, were now most elaborately enriched by cross 
ribs subdividing the simple spaces naturally produced by 
the intersection of nm^ssary ribs mto small panels, these, 


again, were filled m with tiacery, and finally, the key-stoure 
were f oimed into pendants, and the branching ribs so ladiated 
as to produce the really beautiful and very English variety 
of gioming called fan-tracery The amount of skill sliovn 
in the construction of these vaults was very great, and most 
of them have proved their authors’ science by the perfect 
way in which they have endured to the present time In 
other respects the architects of the 15th century were veiy 
successful Few things can be seen more beautiful than 
the steeples of Gloucester Cathedral, oi of St Mary’s, 

Taunton The open timbei roofs, as for instance that of 
St Peter, Mancroft, Norwich, are supeib And, finally, they 
left us a large number of enoimous parish chuiclies all over 
the country, full of interesting furniture and decoiation, and 
also a store of interesting examples of domestic architecture 
which are still the ornaments, and aie associated with all the 
most interesting historical localities, of the countiy 

After the middle of the 16th century the practice of 
Gothic aichitectuie practically died out, though tiaces of 
its influence, especially m rural districts, were hardly lost 
until the end of the 17th century Good, sound, solid, 
and simple forms, well constructed by men who respected 
themselves and their work, and did not build only for the 
p assing hour, -were still popular and general, so that the 
vernacular architecture to a late penod was often good and 
never absolutely uninteresting But it presents none of 
the characteristics of a school, and cannot be treated of 
here 

The Instoiy of the development of Gotlnc aiclntecture 
j m England has been gone into at lather greatei length than 
will be desirable m the case of othei national developments 
And this for two reasons the examples -which lllustiate it 
are moie generally known, and as the developments m 
other countries north of the Alps went through very neaily 
the same course of change at the same time, much has been 
said which need not be repeated m treating of them 

A few words will suffice for the necessary notice of the 
progress of Gothic architecture m Scotland and Ireland 
In point of fact, most of what was done m the best period — 
that is, dunng the 13th and 14th centuries — was done by 
English artists, and is m no v ay more distinct in character 
than their work was in different dioceses or counties The 
Gothic of Lincolnshire, of the eastern counties, of Kent and 
Sussex, of Someisetslure and South Wales, of Devon and 
Cornwall, and of Yorkshire, were distinct varieties of style 
full of local peculiarities. In the case of Scotland, the Scotland, 
best buildings which remain did not grow up in the same 
way by the efforts of local architects, hut appear to have 
been the work of aichiteets brought for the purpose from 
England, north of the Humber. There is a broad distinc- 
tion between English art north and south of the Humber, 
and though it is easy to point to evidences of similarity 
between Scotch buildings and those north of the Humber, 
it is not possible to show the same connection with any 
buildings to the south of it The evidences of general 
similarity are to be seen everywhere, it will suffice to 
mention one or two examples of particular similarity The 
beautiful 13th century transept of Hexham Abbey church 
has some of its most maiked features repeated m the also 
very beautiful transept of Pluscardme Abbey near Elgin 
The architect of Lanercost in Cumberland was certainly 
responsible also for Dryburgh Abbey, either as actual archi- 
tect, or as having inspired the architect. The buildings 
generally have, on both sides of the border, the same details, 
the same general disposition of plan, the same traceries 
and there is nothing to indicate that those to the north of 
the border are not English In truth, until the end of the 
14th century the two styles are identical Then Scotch 
ait became more national, because it separated itself from 
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English, and, borrowing some of its mspiiation from abroad, 
developed m a certainly picturesque and intei estmg line 
Melrose Abbey is one of the most national, as it certainly is 
one of the most charming, of Scotch buildings , but its in- 
fluence does not seem to have been extensive, and it must 
be classed as a variety of the latest English Middle Pointed, 
executed by Scotchmen who knew something of English 
work, and as much of French (if not of Iberian) art, but 
who were determined to leave the mark of their own hands 
and minds on their buildings. The other most remarkable 
late ecclesiastical building is the famous chapel at Rosslyn , 
but the art of this is m no sense whatever Scotch, and we 
must look again, probably, to Poi frugal as the country of 
whose art it is an example Scotland has been unfortunate, 
in that ecclesiastical changes have involved the disuse and 
rum of so many of her ecclesiastical buildings But still 
enough remains to make the country a most interesting 
field of study m regard especially to the art of the 13th 
century Glasgow, St Andrews, Kirkwall, Dunblane, and 
Elgin Cathedrals, and the Abbeys of Pluscaidme, Sweetheart, 
Kelso, Dryburgh, Jedburgh, Holyrood, Dundrennan, and 
Melrose, afford a series as beautiful as any that can be 
named elsewhere, though most of them are on a moderate 
scale m their dimensions 

The domestic remains m Scotland are far moie numerous, 
and full of picturesque beauty and magnificence They are 
a distinctly national class of buildings of great solidity, and 
a great deal was sacrificed by their builders to the genius 
of the picturesque They can only be classed with the 
latest Gothic buildings of other countries, but the mode of 
design shown m them lasted much later than the late Gothic 
style did m England. The vast height to which their walls 
were carried, the picturesque use made of circular towers, 
the freedom with which buildings were planned at vauous 
angles of contact to each other, and the general simplicity 
of the ordinary face of the walling, are all distinct features 
m them, and make them more worthy of admiration than 
most works of the corresponding period m England 

In Ireland the progress of Gothic was very similar to that 
which we have seen m Scotland , but here may be seen art 
carried m the tram of an invading army to the advantage of 
the country conquered, just as in England a similar benefit 
had been conferred by the Normans. Strongbow’s inva- 
sion may be said to have been the introduction to Ireland 
of Gothic art He went from South Wales to the south of 
Ireland The art in his time m South Wales was to a great 
extent the development of the monks of Glastonbury Their 
infl uence is visible plainly not only over their own district, 
but equally at Llandaff and at St David’s It was a very 
English influence. The Norman art of Canterbury hardly 
reached or touched them in a very direct way ; and their 
art was taken directly and unmodified to Ireland. Among 
the buildings erected by the English in Ireland, Kilkenny 
Cathedral and the two 13th centuxy cathedrals of Dublin— 
Christ Church and St Patrick’s— are the most remarkable, 
but there are many others. Their style is most plainly that 
of the Enghshmen who followed Strongbow, with no con- 
cession to, or consideration of, previous Irish forms of art. 
That these forms deserved respect cannot be doubted by 
those who have examined the existing remains. Cormac’s 
chapel, which still stands uninjured by the side of the ruined 
English cathedral on the rock of Cashel, is one of the most 
interesting relics left. It is a much decorated Romanesque 
chapel, of two stages in height, groined in stone, and covered 
with an ingeniously and admirably constructed, lofty stone 
roof. For ever is a long time, but few buildings have ever 
been built which seem more hkely to defy eternally the ordi- 
nary wear and tear of time than this. It is still perfect; and 
where beautiful design and perfect construction are com- 
bined as they are here, the highest excellence of which archi- 
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tecture is capable has been achieved The round tow ers of 
Ireland are well-known and remarkable erections, but they 
can hardly he said to have any architectural character In 
a masteiy of the finer kind of decorative work few workmen 
have ever equalled the lush , none have surpassed them 
Their ornaments m metal-work and m illuminated MSS. are 
truly exquisite and marvellous in their ingenuity But m 
masomy, the only works m which the same mastery is 
shown are the beautiful memorial or churchyaid crosses 
which are so well known and so chaiactenstic 

Gothic Archtectui e m France 
The remarks which have already been made as to the 
variation in style visible in various parts of the same country, 
apply with more force, perhaps, in what we now call France 
than to any other part of Europe For the purposes of com- 
plete studyitwould be necessaiy to keep entirely distinct from 
each other in the mmd the following important divisions — 
(1 ) Provence and Auvergne , (2 ) Aquitaine, (3 ) Burgundy, 
(4) Anjou and Poitou, (5) Brittany, (6) Normandy, 
(7.) the He de France and Picardy; (8 ) Champagne, and, 
finally, (9 ) the eastern border-land (neither quite German 
nor quite French m its character), the meeting-point of 
the two very different developments of French and German 
art Speaking generally, it is safe to say that Gothic 
aichitecture was never brought to its highest perfection in 
any portion of the south of France Aquitaine, Auvergne, 
and Provence were too wedded to classic traditions to excel 
m an art which seems to have required for its perfection no 
sort of looking back to such a past. Hence there is no 
Gothic work m the south for which it is possible to feel the 
same admiration and enthusiasm as must be felt by every 
artist in presence of the great works of the north In Anjou 
this is less the case , but even there the art is extremely 
inferior to that which is seen in Normandy and the lie de 
France. Brittany may be dismissed from consideration, as 
b ein g, like our own Cornwall, so provincial and so cut off 
from neighbours, that its art could not fail to be very local, 
and without much influence outside its own borders. The 
interest felt by the student of the history of the art need 
not, however, be less in the south than in the north. The 
Romanesque churches of Aquitaine and the south had 
immense influence The church of St Front at P4rigueux 
was built by a Yenetian colony, in imitation (as far as its 
plan and section) of St Mark’s at Y enice. Its plan, a simple 
Greek cross, covered with four cupolas, is as essentially 
Venetian and Byzantine as it was possible to be , and the 
Yenetian church was essentially Byzantine as opposed to 
Romanesque. This Byzantine or Yenetian example spread 
far and wide over the great province of Aquitaine, and 
beyond its limits. A long series of churches might be named 
in all of which the domical character of the roofing is remark- 
able ; and it need hardly be said that such a system of 
roofing cannot be adopted without a great influence on the 
form of the ground-plan. Sometimes these domes were 
treated, as at Loches, like great cones , and nearly always 
one of the objects of their constructors was to finish them 
with masonry, inside and out, in what might be held to bo 
an indestructible manner. At the same time that these 
churches were rising, we see that m the valley of the Rhone 
churches were being built, strictly Romanesque in style, 
founded on the Roman traditions developed from the 
basilica, and without any evidence whatever of Byzantine 
influence. Ere long each of these two schools reacted on 
the other, and the result is seen in the extraordinarily 
interes ting churches of the Puy de Dome and of Auvergne, 
where the Romanesque plan is adopted, with the addition 
of domical vaults at the crossings, and domically roofed 
chapels round the domical apses. But in these examples 
the plan is not that of the Greek, but distinctly that of 
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tlie La tin cross The architects of Aquitaine, again, influ- 
enced those of Poitou and Anj ou The church atPontevrault, 
for instance, has a nave covered with a series of domes, 
but is of the long form of the Latin cross , and the churches 
of the Gothic period along the banks of the Loire, as at 
Saumur and elsewheie, have domical vaults entirely unlike 
the Gothic vaults which were being constructed at the same 
time to the north of them, So, too, the cathedral at Angers, 
where the domes are carried on pointed arches, and date 
from the 13th century, And it is not a little strange, 
considering the connection which existed between this part 
of France and England for so considerable a period, that 
absolutely no architectuial influence should be traceable of 
one upon the other In plan, m detail, and, above all, m 
systems of vaulting, the English and the Angevine schools 
are as distinct and as unlike each other as they well could be 
The mode of roofing adopted by the Romanesque architects 
of France was generally quite different from the Byzantine 
plans just referred to. Their favourite mode was to cover 
the nave with a waggon vault, and to suppoit this by a 
quadrant vault over the aisles, which gave, m fact, a con- 
tinuous flying buttress along the whole length of the vault. 
These vaults were covered with flat stone roofs , there was 
no timber m their construction, and they have generally been 
preserved perfect to the present day. In all these churches 
the distinguishing feature is the plan of the eastern arm of 
the cross, a circular-ended apse with an aisle round it, and 
small apsidal chapels at mtei vals projecting beyond the aisle 
What the exact origin of this beautiful termination was it is 
difficult to say certainly. But it is obvious that such a plan 
at that of the temple of Minerva Medica at Rome — a decagon 
surrounded by apsidal recesses — led naturally to that of the 
Christian church of San Vitale, Ravenna, and this to the 
almost similarly planned termination of the great abbey 
church at Cluny m Burgundy But in whatever way these 
early chevets (as the French term them) grew up, there is 
no doubt that they contained the geim of the magnificent 
chevets of the complete Gothic churches of the north of 
France A point to be noticed, in comparing these build- 
ings with those in England, is the much greater frequency 
of stone vaults all over France from the first. The wooden 
roof to the nave, so common in England, was very rare in 
France , and the variety of early stone roofs was much 
greater there than here. As has been seen, the earliest 
forms were the waggon vault and the dome , the former 
constructed on aisled churches, the latter upon aisleless 
buildings One of the earliest examples of a quadripartite 
vault (i e , one formed by the intersection of two barrel 
vaults at right angles to each other), is that over the nave 
of the grand abbey of Ydzelay in Burgundy. This was 
erected m the middle of the 12th century; it was a 
hazardous experiment, and though it still stands, the 
wonder of all who see it for its magnificent size and archi- 
tectural character, its construction was not satisfactory, and 
the thrust of its vaults had to be met by the erection of 
rude flying buttresses soon after its foundation. But the 
covering of so vast a building with such a vault was an 
achievement sure to be imitated, and it is easy to see 
how the influence of such an example could be felt all 
over the country at the time that the pointed arch was 
coming into use, with all its convenient aids for the con- 
struction of such vast vaults. At V 4zelay there is no 
trifonum ; the space agamst which the roof of the aisles 
abuts is a plain wall, and the example of many Romanesque 
churches, in which the double aisles of Roman buildings 
(e-tf-,' St Agnese) were imitated, soon suggested the intro- 
duction of the trifonum gallery between the arcades and 
the clerestory ;■ whilst the necessity for light m northern 
climates developed of necessity the lofty clerestory. Here, 
therefore, the French architects found themselves in pos- 
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session of all the elements of design, out of which they 
developed their magnificent Gothic works. There were 
difficulties, however, with their ground-plans, which were 
hardly ever quite surmounted , but as English architects 
were wedded to the square east end, Frenchmen weie 
devoted to the apsidal And it was m the planning of the 
apse, with its surrounding aisles and chapels, that all their 
ingenuity and science were displayed A simple apse is 
easy enough of construction, but directly it is surrounded 
by an aisle or aisles, with chapels again beyond them, the 
diffi culties are great. The bays of the circular aisle, instead 
of being square, are very much widei on one side than the 
other, and it is most difficult to fit the vaulting to the 
unequal space In order to get over this various plans 
were tried At Notre Dame, Pans, the vaulting bays 
were all triangular on plan, so that the points of suppoit 
might be twice as many on the outside line of the cucle 
as on the inside But this was rather an unsightly con- 
trivance, and was not often lepeated, though at Bourges 
there is something of the same soit. At Le Mans the aisle 
vaulting bays are alternately triangular and square , and 
this is, peihaps, the best anangement of all, as the latter 
are true and square, and none of the lines of the vault are 
twisted or distorted in the slightest degree The arrange- 
ment of the chapels round the apse was equally varied 
Usually they are too ciowded m effect , and, perhaps, the 
most beautiful plan is that of Rouen Cathedral, where there 
aie only three chapels with unoccupied bays between, 
affording much greater relief and vanety of lighting than 
the commoner plan which provided a chapel to every bay 
Space will not admit of carrying this point farther, but 
it has been necessary to say thus much, because the plan- 
ning and design of the chevet is the great glory of the French 
mediaeval school. When the same thing was attempted, as 
by us at Westminster, or by the Germans at Cologne, it -was 
evidently a copy, and usually an inferior copy, of French 
work. No English works led up to Westminster Abbey, 
and no German works to the cathedral at Cologne. When 
once the Gothic style was well established, the zeal with 
which the work of building was pursued m France was 
almost mciedibly great. A series of churches exists there 
within short distances of each other, so supeib m all 
their features, that it is impossible to contest their superi- 
ority to any corresponding group of buildings. The old 
Domaine Royaie is that m which French art is seen m 
its perfection. Notre Dame, Pans, is a monument second 
to nothing m the world; but for completeness m all 
its parts it would be better to cite the cathedral of 
Chaitres, a short description of which must suffice as an 
explanation of what French art at its zenith was The 
plan has a nave with aisles, transepts with aisles on each 
side, a choir with two aisles all round it, and chapels 
beyond them. There are two immense steeples at the 
west end, two' towers to each transept, and two towers at 
the junction of the choir with its apse. ' The doorways are 
triple at the west end, whilst to each transept is a vast 
triple porch in front of the three doorways. The whole of 
these doorways are covered with sculpture, much of it 
refined, spirited, and interesting in the highest degree. 
You enter and find the interior surpassing even the exterior. 
The order of the columns and arches, and of all the details, 
is so noble and simple that no fault can be found with it. 
The whole is admirably executed; and, finally, every 
window throughout its vast interior is full of the richest 
glass coeval with the fabric. This is a French cathedral at 
its best, but Amiens and Bourges, and Rheims and Laon, 
and Caen, Troyes, Le Mans, and .a host of other churches, 
might be named only inferior to this. As compared with 
English churches of the same class, there are striking 
differences. The French architects aimed at greater height, 
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greater sue, but much less effect of length. Their roofs 
were so lofty that it was almost impossible for them to 
build steeples which should have the sort of effect that 
ouis have. The turret on Amiens Cathedral is nearly as 
lofty as Salisbury spire, but is only a turret , and so through- 
out Few French churches afford the exquisite complete 
views of the exterior which English churches do , but, on 
the other hand, their interiors are more majestic, and man 
feels himself smaller and more insignificant in them than in 
ours. The palm must certainly be given to them above all 
others. 

Later French architecture ran a very similar course to 
that which has been already described m England. The 
13th century was that m which it was seen at its best In 
the 14th the same sort of change took place as elsewhere ; 
the art was beautiful, but it was too much an evidence of 
skilfulness and adroitness It was harder and colder also 
than English work of the same age , and when it fell, it 
did so before the inroads of a taste for what has been called 
Flamboyant architecture, — a gay and meretucious style 
which trusted to ornament for all its effect, and, m spite of 
many beauties, had none of the sturdy magnificence of 
much of our English Perpendicular style. 

There is no country richer m examples of architecture 
than France It has been seen how infinitely varied they 
are in the different provinces , but the student who wishes 
to understand what it was possible for a country to do in 
the way of creating monuments of its grandeur, would find 
m almost every part of the country, at every turn and in 
great profusion, works of the rarest intei est and beauty. 
The 19th century may be the consummation of all, but the 
evidences of its existence to posterity will not be one-tenth 
in number of those which such a reign as that of Philip 
Augustus has left us, whilst none of them will come up to 
the h i g h standard which in his time was invariably reached. 

Gothic Architecture in Germany 

It is impossible to say so much in praise of the German 
examples of Pointed architecture as has been said of both 
French and English The history of the development of 
the art is very different, but m many respects very curious. 
We have first certain absolutely Roman works, such as 
those at Trfeves ; then others, of which the convent at 
Lorsch is a conspicuous example, which are in the truest 
sense Romanesque, i e. } works directly founded on the 
Roman buildings of the country. Then comes a great 
group of churches, of which those in Cologne and the Rhine- 
land are the best known examples, which are evidently 
founded on the Lombard churches of the north of Italy. 
The earlier of these churches date from the beginning of 
the 1 2th century, and the same style is continued on with 
but little serious alteration down to the end of the 1 3th 
century, when the strange spectacle is seen of a style which 
is completely Romanesque in its general character being 
suddenly supplanted by a style which in no way grew out 
of it, but which was rather an imitation of a foreign style, 
and which is distinguished by the perfect and complete 
form which it at once assumed. This style, the complete 
Gothic of Germany, m its turn retained its sway much 
longer than the corresponding styles elsewhere, and was 
finally supplanted by a very national German style, answer- 
ing m point of date to our own late Third Pointed and to 
French Flamboyant. The question naturally arises, whether 
these styles, which are so wanting in evidence of natural 
growth, are to be looked at as sudden German inventions, or 
whether they are not illustrations of the conservative char- 
acter of a people not fond of change, resisting it as long as 
possible, and at last, when obliged to take it at all, com- 
pelled to accept it in the most decided form. In lllustrar 
tion of what has been said, the following dates will be use- 
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ful. — St Gereon, Cologne, was begun in 1200, and vaulted 
m 1227, St Cumbert, also in Cologne, was building from 
1205 to 1248 , Naumburg Cathedral has a nave of 1200, 
Limburg is but little later, Gelnhausen was begun in 1250, 
and Munster-Maifeld about the same time. All these 
churches are of such a character, that if we were to see 
them in France we should, no doubt, put them down as 
works of the end of the 12th century, and should look for 
another class to fill up the gap between that time and the 
commencement of the cathedral at Cologne w 1270. In 
short, transitional works are as rare m Germany as they 
are common in England and France There is compara- 
tively little evidence of natural growth, and a very practical 
refutation, therefore, of the claim which has been advanced 
by some German writers on behalf of their country, for the 
honour of being the real mother and inventor of northern 
Gothic. 

The ground-plans of German Gothic churches have a 
character of their own The apsidal termination of the 
east end is usual, though not quite universal , but it is to 
be noted that German apses are very rarely surrounded by 
aisles and chapels. Cologne Cathedral, which is the grandest 
exception to the rule, was notoriously inspired by, and in a 
way copied from, Amiens, and St Godehard at Hildesheun, 
Magdeburg Cathedral, and the Manen-Kirche, Lubeck, are 
inferior to French examples of the same ages The German 
churches were either simply apsidal, or parallel tnapsidal, 
oi transverse triapsidal , and the mam difference between 
early and late examples is that the former were circular, 
the latter polygonal in outline Another feature peculiar 
to Germany is that of double choirs, Le., churches with 
apses both at the east and west ends. Examples of this 
are seen m Laach, Bamberg, Naumburg, in. St Sebaldus, 
Nuremberg, and m Augsburg Cathedral. Even when the 
ground-plan shows a disposition of aisles and chapels like 
the French chevet, the design is treated very differently, the 
whole being generally covered in by one vast roof, instead 
of a series of roofs, and the aisles being of the same height 
as the choir. This class of buildmg is very striking inter- 
nally, owing to the vast height of the piers and arches , 
there is no tnfonum or clerestory, and the windows are 
extravagantly lengthened out. Still the examples of this 
kind of design — St Stephen, Vienna ; Munster , the Wiesen- 
Kirche, Soest, St Laurence, Nuremberg, and Munich Cathe- 
dral, among a host of others — are very grand. The details 
of the earlier churches are evidently borrowed from the 
north of Italy. The walls are arcaded, and almost always 
finished under the eaves with open galleries, which were 
the beautiful substitutes of the Lombard architects for the 
classic cornice. The steeples of the same period are very 
peculiar. They are either square or octangular in plan, 
arcaded or pierced with windows regularly all over their 
face, and roofed with gabies, or with spires rising out of 
the gables. The early groining was very simple, but always 
more or les 3 domical m section. The windows were plain 
and rude, and the mouldings very simple and unskilful. 
In the interior the most marked feature of these churches 
is the great height of the trifonum, which is still generally 
in use as a gallery, and is gromed in the same way as the 
aisle. On the extenor the peculiarity of the plan and the 
large number of generally rather small, though lofty, 
steeples of picturesque outline aie the most striking pecu- 
liarities. 

The German Complete Gothic is essentially national in 
its complete ‘character. It has a similanty to English and 
French Midd le Pointed, but no more than this. It has 
many and obvious defects. From the first there is con- 
spicuous in it that love of lrnes, and that desire to play 
with geometrical figures, which in time degenerated into 
work more full of conceit and triviality than that of any 
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school of medieval artists These conceits are worked 
out most elaborately m the traceries of windows and panel- 
ling The finest early examples are m the cathedral at 
Minden , a little later, peihaps, the best series is in the 
cloister of Constance Cathedral 3 and. of the latest descrip- 
tion the examples are innumerable. But it is worth 
obsemng that they rarely at any time have any ogee lines. 
They are severely geometncal and regular in their form, 
and quite unlike our own late Middle Pointed, or the Trench 
Flamboyant. In sculpture the Germans did not shine 
They, like the English, did not introduce it with profusion, 
though they were very prone to the representations of 
effigies of the deceased as monuments 

In one or two respects, however, Germany is still pos- 
sessed of a wealth of mediaeval examples, such as is hardly 
to he. paralleled in Europe The vast collection of brick 
buildings, for instance, is unequalled If a line be drawn 
due east and west, and passing through Berlin, the whole 
of the plain lying to the north, and extending from Russia 
to Holland, is destitute of stone, and the mediaeval archi- 
tects, who always availed themselves of the material which 
was most natural in the district, built all over this vast 
extent of country almost entirely in brick. The examples of 
their works m this humble inatenal are not at all confined 
to ecclesiastical works, houses, castles, town-halls, town 
walls, and gateways, are so plentiful and so invariably 
picturesque and staking in their character, that it is impos- 
sible to pass a harsh verdict on the architects who left 
behind them such extraordinary examples of their skill and 
fertility of resource Then, again, in regard to the furni- 
ture which before the period of the Renaissance of ait and 
the Reformation of religion filled the ancient buildings, 
the Germans have more than any other people been happily 
conservative. There are still churches in Germany in 
which it may be said that nothing has been changed since 
Luther’s day except the use of the buildings. St Katharine's 
at Lubeck is turned into a museum, but is full of its old 
furniture The choir of Halbeistadt is unused, but every- 
thing, even to the hangings on the walls, remains as of old 
In Nuremberg all the altars are preserved, and decked with 
altar cloths and candles, though they are never used , and 
when so much toleration as to these externals has been 
shown, and so little desire for change exists, it may well 
be imagined that the opportunities for the study of the 
works of German Gothic architects m them completeness 
are unusually plentiful. Pui mg the last few years a vast 
n um ber of books have been published on the subject of 
their national antiquities by German wnteis, and the amount 
of detailed information on the subject, which may be 
obtained by those who care for the study, is unbounded. 

Gothic Architecture in Spain, 

That which strikes the architectural student most forcibly 
in Spam is the concurrent existence of two schools of art 
do ring the best part of the Gothic period. The Moors in- 
vaded Spam m 711 a d., and were not finally expelled from 
Granada until 1492 a d. During the whole of this period 
they were engaged, with more or less success, m contests 
for superiority with the Christian natives. In those portions 
of the country which they held longest, and with the 
firmest hand, they enforced their own customs and taste in 
art almost to the exclusion of all Gothic work. Where 
their rule was not permanent their artistic influence was 
still felt, and even beyond what were ever the boundaries 
of their dominion, there are still to be seen in Gothic 
buildings some tiaces of acquaintance with Arabic art not 
seen elsewhere m Europe, with the exception, perhaps, of the 
southern part of the Italian peninsula, and there differing 
much in its development. The mosque of Cordova m the 
9fch century, the Alcazar and Giralda at Seville in the 13th, 
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| the Court of Lions m the Alhambra m the 14th. several 
houses in Toledo m the 15th century, are examples of what 
the Moors were building during the period of the Middle 
Ages in which the best Gothic buildings were being erected 
Some portions of Spam were never conquered by the Moors. 
These were the greater part of Aragon, Navarre, the 
Asturias, Biscay, and the northern portion of Galicia 
Toledo was retaken by the Christians in 1085 ad, 
Tarragona in 1089, Saiagossa in 1118, L6rida in 1149, 
Valencia in 1239, and Seville in 1248 In the districts 
occupied by the Moors Gothic architecture had no natural 
growth, whilst even m those which were not held by them 
the aits of war were of necessity so much more thought of 
than those of peace, that the services of foreign architects 
were made use of to an. extent unequalled in any other 
pait of Europe 

Of early Christian buildings, erected probably from 
the 8th to the 11th centuries, there is every reason to 
believe that some remains still exist The most interest- 
ing of these is Sta Maria de Naranco, near Oviedo, a 
building whose details are founded on Roman, but whose 
plan has all that adaptation to special requirements which 
is so distinct a mark of mediaeval woik The buildings 
which come next in point of date to these are all evidently 
derived from, or erected by the architects of those which 
were at the time being built in the south of Trance These 
churches are uniform in plan, with central lanterns and three 
eastern apses. The nave has usually a waggon or barrel 
vault, supported by quadrant vaults m the aisles, and the 
steeples are frequently polygonal m plan. If these churches 
are compared with examples like that of the cathedral at 
Carcassonne on the other side of the Pyrenees, their identity 
m style will at once be seen A still more remarkable 
evidence of similarity has been pointed out between the 
church of St Sernin, Toulouse, and the cathedral of San- 
tiago The plan, proportions, and general design of the 
two churches are identical Here we see a noble ground- 
plan, consisting of nave with aisles, transepts, central lan- 
tern, and chevet, consisting of an apsidal choir, with a 
surrounding aisle and chapels opening into it at intervals 
This example is the more remarkable, inasmuch as the 
early Spanish architects very rarely built a regular chevet, 
and almost always preferred the simpler plan of apsidal 
chapels on either side of the choir And its magnificent 
scale and perfect preservation to the present day combine 
to make it one of the most interesting architectural relics 
m the country. 

Among the more remarkable buildings of the 12th and 
the beg innin g of the 13th century are San Isidoro, Leon, 
San Vicente, Avila , several churches m Segovia , and the 
old cathedral at L6nda. They are much more uniform m 
character than are the churches of the same period in the 
various provinces of France, and the developments m style, 
where they are seen at all, seldom have much appearance of 
being natural local developments. This, indeed, is the most 
marked feature of Spanish architecture in all periods of its 
history. In such a country it might have been expected 
that many interesting local developments would have been 
seen ; but of these there are but one or two that deserve 
notice. One of them is illustrated admirably m the cnurch 
of St Millan, Segovia, where beyond the aisles of the nave 
are open cloisters or aisles arcaded on the outside, and 
opening by doors into the aisles of the nave. It would 
be difficult to devise a more charming arrangement for 
buildings in a hot country, whilst at the same time the 
architectural effect is in the highest degree beautiful. The 
umversahty of the central tower and lantern has been 
already mentioned. This was often polygonal, and its use 
led to the erection of some lanterns or domes of almost 
unique beauty and interest. The old cathedral at Sala- 
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manna, the church at Toio, and the cathedral of Zamora, 
all deserve most careful study on this score Their lanterns 
are almost too lofty m proportion to be properly called 
domes, and yet their treatment inside and outside suggests 
a very beautiful form of raised dome. They are cained on 
pointed arches, and are circular m plan internally, and 
octagonal on the extenoi, the angles of the octagon being 
filled with large turrets, which add much to the beauty of 
the design, and greatly also to its strength. Between the 
supporting arches and the vault there are, at Salamanca, 
two tiers of ai cades continued all round the lantern, the 
lower one pierced with four, and the upper with twelve 
lights, and the vault or dome is decorated with ribs radiat- 
ing from the centre. On the extenor the effect is rathe: 
that of a low steeple covered with a stone loof with sphencal 
sides than of a dome, but the design is so novel and so 
suggestive, that it is well worth detailed description 
Nothing can be more happy than the way in which the 
light is admitted, whilst it is also to be noted that the whole 
work is of stone, and that theie is nothing m the design but 
what is essentially permanent and monumental m construc- 
tion The only other Spanish development is the introduc- 
tion, to a very moderate extent, of features derived fiom 
the piaotice of the Moorish architects This is, however, 
much less seen than might have been expected, and is 
usually confined to some small feature of detail, such, e g , 
as the carving of a boss, or the filling m of small traceiy 
in circular windows, where it would m no way clash with 
the generally Christian character of the art 

The debateable period of transition which is usually so 
interesting is very steiile m Spam A good model once 
adopted fiom the French was adhered to with but little 
modification, and it was not till the 1 3th century style was 
well established m France and England that any introduction 
of its features is seen here ; and then, again, it is the work 
of foreign architects imported for the work and occasion, 
bringing with them a fully developed style to which nothing 
whatever in Spam itself led up by a natural or evident 
development The three great Spanish churches of this 
period are the cathedials of Toledo, Leon, and Burgos 
Those of Siguenza, L4rida, and Tarragona, fine as they are, 
illustrate the art of the 12th rather than of the 13th cental y, 
but these three great churches are perfect Early Pointed 
works, and most complete in all their parts The cathedral 
of Toledo is one of the most nobly designed churches m 
Europe In dimensions it is surpassed only by the cathedrals 
of Milan and Seville, whilst m beauty of plan it leaves both 
those gieat churches far behind. The cheve t } in which two 
broad aisles are earned round the apse with chapels 
alternately square and apsidal opening out of them, is 
perhaps the most perfect of all the schemes we know. It 
is as if the French chevets , all of which were more or less 
tentative m their plan, had culminated m this grand work 
to which they had led the way. The architectural detail 
of this great church is generally on a pai with the beauty 
and grandeur of its plan, but is perhaps surpassed by the 
somewhat later church at Leon. Here we have a church 
built by architects, whose sole idea was the erection of a 
building with as few and small points of support as possible, 
and with the largest possible amount of window opening 
It was the work of men whose art had been formed in a 
country where as much sun and light as possible were 
necessary, and is quite unsuited for such a country as Spam 
Nevertheless it is a building of rare beauty and delicacy of 
design. Burgos, better known than either of the otheis, is 
inferior in scale and interest, and its character has keen 
much altered by added works more or less Bococo in 
character, so that it is only by analysis and investigation 
that the 13th century church is still seen under and behind 
the more modern excrescences. 
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The next period is again marked by worn: which seems to 
be that of foreigners The fully developed Middle Pointed 
or Geometrical Gothic is indeed very uniform all over 
Europe. Here, however, its efforts were neither grand m 
scale nor interesting Some of the church furniture, as, 
e g , the choir screens at Toledo, and some of the cloisteis, 
are among the best features The work is all correct, tame, 
and academical, and has none of the dignity, power, and 
interest which marked the earlier Spanish buildings 
Towards the end of the 14th century the work ot Spanish 
architects becomes infinitely more intei estmg The country 

I was free from trouble with the Moors , it was rich and 
! prosperous, and certainly its buildings at this period weie 
so numerous, so grand, and so original, that they cannot 
be too much praised Moreover, they wei e carefully designed 
to suit the requirements of the climate, and also with a sole 
view to the accommodation conveniently of enormous 
congregations, all within sight of the preacher or the altar. 
This last development seems to have been very much the 
work of a gieat architect of Majorca, Jayme Fabre by 
name The grandest works of his school are still to be 
seen in Catalonia Their churches aie so vast m their 
dimensions that the largest French and English buildings 
seem to be small by comparison, and being invariably 
covered with stone vaults, they cannot be compared to 
the great wooden-roofed churches of the preaching ordeis 
in Italy and elsewhere, in which the only approach is 
made to their magnificent dimensions. The cathedial of 
Geiona is the most remarkable example Here the choir 
is planned like the Fiench chevet with an aisle and chapels 
lound it, and opens with three lofty aiches into the east 
wall of a nave which measures no less than 73 feet m 
the clear, and is covered with a stone vaulted ceiling 
In Barcelona there are several churches of very similar 
description; at Mamesa another, but with aisles to its 
nave ; and at Palma m Majorca one of the same plan 
! as the last, but of even much larger dimensions Perhaps 
there is no effort of any local school of architects more 
worthy of study and respect than this Catalonian work 
of the 14th and 15th centuries Such a happy combina- 
tion of noble design and proportions with entirely prac- 
tical objects places its author among the very greatest 
architects of any time It is one thing to develop patiently 
step by step from the work of one’s fathers m art, quite 
another to strike out an entirely new form by a new com- 
bination of the old elements. In comparison with the 
works just mentioned the other great Spanish churches of 
the 15th century are uninteresting But still their scale is 
grand, and though their detail is ovei -elaborated and not 
beautiful, it is impossible to deny the superb effect of the 
intei lor of such churches as those of Seville, Segovia, and 
Salamanca (new cathedral) They are very similar in then 
character, their columns are formed by the prolongation of 
the reedy mouldings of the arches, their window traceries 
are poorly designed, and their roofs are covered with a 
complex multitude of lierne ribs. Yet the scale is fine, the 
admission of light, generally high up and m sparing quantity, 
is artistic, and much of the furniture is either picturesque 
or interesting The tout ensemble is generally very striking, 

even where the architectural purist is apt to grumble at 
the shortcomings of most of the detail. 

The remarks which have been made so far have been 
confined to the fabrics of the churches of Spam, It would 
be easy to add largely to them by reference to the furniture 
which still so often adorns them, unaltered even if uncared 
for ; to the monuments of the mighty dead, m which Spam 
is a worthy rival of onr own country; to the sculpture 
which frequently adorns the doorways and screens , and to 
the cloisters, chapter houses, and other dependent buildings, 
which add so much charm m every way to ’them. Besides 
* II - 55 
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this, there are very numerous castles, often planned on the 
giandest scale, and some, if not very many, interesting 
remains of domestic houses and palaces ; and most of these, 
being to some extent flavoured by the neighbourhood of 
Moorish architects, have more character of their own than 
has been accorded to the churches. Finally, there are 
considerable tracts of country m which bnck was the only j 
material used } and it is curious that this is almost always 
more or less Moorish m the character of its detaiL The 
Moors were great bnckmakers Their elaborate reticulated 
enrichments were easily executed m it, and the example 
set by them was, of course, more likely to be followed by 
Spaniards than that of the nearest French buck building 
district in the region of Toulouse The bnck towers 
are often very picturesque ; several are to be seen at 
Toledo, others at Saragossa, and, perhaps the most graceful 
of all, in the old city of Tarazona in Aragon, where the 
proportions are extiemely lofty, the face of the walls 
everywhere adorned with sunk panels, arcading, or orna- 
mental brickwork, and at the base there is a bold batteied 
slope which gives a great air of strength and stability to 
the whole On the whole, it must be concluded that the 
medueval architectuie of Spam is of less interest than that 
of most other countries, because its development was haidly 
ever a national one The architects were imported at one 
time from France, at another from the Low Countries, and 
they brought with them all their own local fashions, and 
earned them into execution m the strictest manner ; and 
it was not till the end of the 14th century, and even then 
only m Catalonia, that any buildings which could be called 
really Spanish m their character was erected. 

Gothic Ai dated ia e in Italy . 

The history of the development of Gothic architectuie 
in Italy brings out, more clearly than anywhere else, of 
course, the gradual transition from simple Eoman work 
to Romanesque and Byzantine, and thence, finally, to Gothic 
But the first portion of the history is, perhaps, the most 
important, since, owing to various causes, the Gothic archi- 
tecture of Italy never achieved the same brilliant effects 
whichmarked its career in other parts of Europe. Something 
there was m the climate, something in the constant knowledge 
of grand works of classic times, and finally, something 
in the Eastern influence which was so marked m Venice, 
and in the Greek as well as Moorish or Arab influence 
which equally affected the whole southern half of the penin- 
sula ' 

There can be no doubt whatever that the first buildings 
used for Christian worship in Italy were m no way whatever 
more suited for its functions than they were for the Pagan 
rites which had preceded them. The form of architecture 
used was the Koman art of the day , and to a considerable 
extent Roman buildings, and particularly basilicas, were 
converted, from the time of Constantine, mto Christian 
churches The early Christian policy was not unfrequently 
one which softened off the transition from the old worship 
to the new And when the bishop took his seat m the 
centre of the apse, with his clergy on either side, and the 
Christian altar was placed m front of the apse, very much 
in the position of that which had been used for the Pagan 
sacrifice, the whole change lequired to convert the basilica 
into the church had been made The basilica was usually 
a long nave with one or more aisles on either side. These 
aisles weie frequently double m height, a second row or 
order of columns being placed above the first. At one end 
was a tubuiie sometimes square, but usually apsidal m plan, 
round which a series of steps led to seats formed against the 
wall. The central seat was that of the principal officer, the 
others those of his assessors, and the altar stood m front of I 
the tribune. The central nave was either open to the sky, j 
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1 or covered with a wooden roof or with a vaulted ceiling 
The basilica at Pompeii, still so peifect as to be quite 
intelligible, has a single aisle on each side, and a square- 
ended tribune, and was probably not covered over the centre 
This, however, like all the early buildings in Pompeii, is 
rather Greek than Roman m its character If we compaie 
such buildings as this and the basilica of Trajan at Rome 
with the earliest existing churches built on the basilican 
type, we shall see how very slight the difference was for 
some hundreds of years There is still the long unbroken 
nave with an apsidal head Over the aisles are sometimes, 
as m St Agnese and St Lorenzo m Rome, second aisles or 
galleries opening to the nave And the principal alteration 
or adaptation is one entirely of church furniture and screens, 
ambons and altars under baldachins, which, as if with a 
scrupulous regard to the old basilican arrangement, are 
planned independently altogether of the structure, being 
emphatically nothing but furnituie. If we examine San 
Clemente m its piesent condition, we shall find a choir 
having no constructional peculiarities, but formed entirely 
by low screens built on the floor of the church, with a 
passage-way between them and the columns, and with 
ambons or pulpits projecting from their sides. In front of 
the church was an enclosed couit-yard or atrium, from 
which access was gained to the church The arrangements 
of San Clemente are probably not so old as they were once 
supposed to be One, if not two, older churches exist 
beneath it, but, nevertheless, there is every reason for 
believing that the arrangements now visible are those at 
latest of the 9th century. The ancient basilica of St Peter 
was on the same sort of plan, with the addition of a cross 
nave or transept between the nave and its aisles and the 
apse, an arrangement which is still to be seen m the famous 
church of St Paul, without the walls, and in the basilica at 
Aqiuleia At St Paul’s the altar stands on the west side 
of the transept, the bishop’s seat is separated from it by 
the transept, and the whole arrangement is unmeaning and 
unsatisfactory, but it is piobably not old The number of 
early churches on the basilican plan is very great, and they 
are of all sizes. The charming church of Sta Maiia m 
Cosmedm, Rome, is a quite small building, but graceful in 
its general proportions, and interesting to the architect, 
like most of the early Roman churches, for the beautiful 
inlaid work, the Opus Alexandnnum, of its screens, pave- 
ments, and pulpits Out of Rome, also, there are many 
examples of the same type, but space does not permit 
the mention here of any but those of Ravenna. The two 
most remarkable of these are St Apollinare m Classe, two 
or three miles out of the city, a forlorn and deserted build- 
ing, and St Apollinare Nuovo, within the walls, a church 
whose mosaic decorations, being ncaily perfect, give an 
admirable impression of the sumptuous character which 
the early church knew liow to give and loved to give to 
its temples. Here, however, none of those old ritual 
arrangements remain, which give so much interest to thf 
basilicas of Rome, Torcello, Toscanella, and Aquileia. 
The decoration of St Apollinare Nuovo is mainly on the 
space of wall between the arches openmg to the aisles and 
the clerestory It is a mosaic picture of an almost endless 
procession of white-clad samts on a golden ground. Few 
things m the whole realm of Christian art are more beautiful 
or more touching. The other St Apolhnare, m Classe, has 
lost almost all its old decorations, and is merely painted m 
bad taste and m modern times. The Roman love of circular 
recesses or circular plans was very great. In the baths of 
Caracalla, fonnstance, we have them at every turn. The Pan- 
theon is a vast circular building, with recesses m its walls 
(now used as chapels) alternately square and apsidal in 
plan; and in the temple of Mmerva Medica these apsidal 
projections round the building are even more distinctly 
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marked This last example paved tire way for tlie similarly 
planned cliurcli of San Vitale at Bavenna, which even now, 
overlaid as it is with meretricious decoration, affords us 
most interesting evidence of the way m which the construc- 
tional arrangements of Pagan Rome were copied and utilised 
by the Christians But, usually, there was little to admire 
m the way m which this was done. The architect built 
up his church with fragments of classic columns, unequal 
m size or height, married to the wrong capitals and bases, 
and altogether as rudely put together as was possible 
And so little development was theie that, in the nave of 
the basilica of Aquileia, we have this done absolutely m 
the same way so late as the 14th century, the only differ- 
ence being that m it the classic columns cany pointed 
arches and a clerestory of Gothic windows. 

Prom these simple imitations of Roman buildings let us 
go to the 12th century church of St Ambrogio at Milan, 
and we shall see how much had by that time been done 
m the way of modification. The whole building is, of 
course, round arched. It has a western atrium or court- 
yard, and it has a nave and aisles, with an eastern apse 
to its nave At first sight no alteration seems to have 
been made, but on further examination it will he found 
that the columns are alternately piers and clusters (at St 
Agnese every third column was made into a piei), that 
the arch orders have a proper connection with the plans 
of the columns, and that the church is vaulted. Let us 
now go back for an instant to the introduction of Byzan- 
tine plan and details in the church of St Mark at Venice. 
Here we have brought back again to Italy the product of the 
developed skill of the succession of artists, who, after con- 
structing the mighty vaults of the Roman buildings, had 
removed to Constantinople with the empire, and had there 
grafted their knowledge on the art and practice of the East. 
It was there that they began to build domes, erected not on 
circular, but on square bases, the angles being suppoited on 
what are technically called pendentives So fond of this 
construction were they that their buildings became almost 
always combinations of domes, instead of the simple nave, 
ended with a semi-dome, of the Roman architects of the day. 
This Byzantine style was developed with a skill and delicacy 
to which the decaying art of Rome was at the time quite a 
stranger, and it is less wondeiful that so beautiful a church 
as St Mark should have had some influence, than that 
it should have had so little. But it is to the example of 
this and other Eastern churches, no doubt, that we owe 
the raised central lantern or dome which became a feature 
of so many churches from this time forward. A parallel 
may well be drawn here between two well-known and 
typical examples. These are the churches of San Zenone, 
Verona, and of San Michele, Pavia. In the former we 
still see the great simple and uniform plan of the wooden 
roofed basilican church, adorned with much that is Byzantine 
m feeling and character, but still emphatically a Romanesque 
building In San Michele, on the contrary, we see a budd- 
ing which, if it owed something to Rome (as it did), owed 
at least as much to the East. Its plan was the distinctly 
cruciform plan, with a central lantern, not the Roman 
makeshift of a long nave with an Eastern transept, whilst 
its whole space being covered with vaulted roofs, instead 
of the Roman wooden ceiling to the nave, marks it as 
belonging to a different class. Besides this, the whole 
building is subdivided and constructed in so scientific a 
way as to show that its architect was m the path of a 
development leading far away from simple Roman theories 
of construction and plan. Here one of the most observable 
features is the fine open gallery under the external eaves 
of the roof, a device repeated constantly m the Lombard 
buildings, and transferred from them, with much else, to 
the valley of the Rhine, where it is the great feature of 
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most of the 11th and 12 th cenlmy churches, and of some 
even of the 13 th century 

It is impossible here to make any lengthened refer- 
ence to the buildings of Italy south of Rome It must 
suffice to say that Rome herself seems to have had no 
influence on them during this early period. Their designs 
and decorations are full of a character which speaks of 
contact at times with Gieece, at other times with the 
southern coast of the Mediterranean. Their walls are 
arcaded, and then adorned with square and circular panels, 
the details of which afford ample evidences of then* origin. 
The arcades are sometimes, as at Foggia, of horse-shoe 
shape, and the extremely elaborate carving of foliage with 
which they are adorned is quite Byzantine m character. A 
comparison of the west fronts of Foggia or Troja, with the 
aicadmg of the church at Am, m Armenia, will show much 
moie similarity than with any Roman work , whilst the 
fiont of Sta Maria, Ancona, is planned m just the same 
fashion as that of the cathedral at Zara m Dalmatia. The 
one great North Italian church in which there was an 
attempt to fuse these two fashions of design is the cathedral 
at Pisa, wheie all the walls are arcaded and panelled, the 
mouldings mainly copied fiom the ancient foims, and the 
whole trust of the architect put, very much as it was m the 
South Italian and Byzantine works, m covering the walls 
with decoration. But these churches did nothing by way 
of paving the way for Italian Gothic, and need not there- 
fore be further refen ed to 

Italy is pooler than any other country in examples of the 
transition from round arched to pointed arched buildings. The 
use of the pointed aich was accepted at last as a necessity, 
and cannot be said ever to have been welcomed The first 
buildings m which it is seen worked out fully m detail are 
those of Nicola Pisano, and but few examples exist of good 
Gothic work earlier than his time The elaborately arcaded 
and sculptured west front of Ferrara Cathedral is a screen 
to an eaily building. The cathedral and other churches at 
Genoa aie certainly exquisite woiks, but they appear to 
owe their internal design rather to the influence of (perhaps) 
Sicilian taste than North Italian, and the exquisite beauty 
of the west fiont owes a good deal, at any rate, to French 
influence, softened, refined, and decorated by the extreme 
taste of an Italian architect The feature which most marks 
all Italian Gothic is the indifference to the tiue use of the 
pointed aich Everywhere arches were constructed which 
could not have stood for a day had they not been held 
together by iron rods There was none of that sense of 
the unities of art which made a northerner so jealous 
to maintain the pioper relations of all parts of his structure 
In Nicola Pisano’s works the arch mould rarely fits the 
capital on which it rests. The proportions of buttresses to 
the apparent work to be done by them are bad and clumsy. 
The window traceries look like bad copies of some northern 
tracery, only once seen in a hurry by an indifferent work- 
man There is no life, or development, or progress m the 
work. If we look at the ground-plans of Italian Gothic 
churches, we shall find nothing whatever to delight us. 
The columns are widely spaced, so as to dimmish, the 
number of vaulting bays, and to make the proportions of 
the oblong aisle vaulting bay very ungainly. Clustered 
shafts are almost unknown, the columns being plain 
cylinders with poorly sculptured capitals. There are no 
tnforium galleries, and the clerestory is generally very 
insignificant In short, a comparison of the best Gothic 
works m Italy with the most moderate French or English 
work would show at once how vast its inferiority must be 
allowed to be. Still there were beauties which ought not 
to be forgotten or passed over. Such were the beautiful 
cloisters, whose arcades are earned on delicate coupled 
shafts. Of these the first examples are in Rome, but they 
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a.re to be seen all over Italy. Such, again, -were the porches 
and monuments, of which some of the best are m Verona, 
of almost unsurpassed elegance, such the campaniles, both 
those of Rome, divided by a number of string-courses into 
a number of stages, and those of the North, where there 
are hardly any horizontal divisions, and the whole effort is 
to give an unbroken vertical effect, or that unequalled 
campanile, the glory of Florence, of Giotto, of art, the 
tower of the cathedral at Florence, where one sees m 
ordered proportion, accurately adjusted, line upon line, and 
stage upon stage, perhaps the most carefully wrought out 
work m all Europe The Italian architects were before all 
others devoted to the display of colour m their works 
St Mark’s had led the way in this, but, throughout the 
peninsula, the bountiful plenty of nature m the provision 
of materials was only seconded by the zeal of the artist, 
and on this point a few notes may be added at the con- 
clusion of this summary They were also distinguished 
for their use of brick Just as m parts of Germany, France, 
Spam, and England, there were large districts m which no 
stone could be had without the greatest labour and trouble, 
and here the reality and readiness which always marked 
the mediaeval woikman led to his at once availing himself of 
the natural material, and making a feature of his brickwork. 
This is a subject which, however, cannot well be treated 
save at the same time as other developments of brick 
building m other districts similarly situated In conclu- 
sion, it must be said that the Gothic of Italy has no such 
grand works to show as more northern countries have. The 
buildings were seldom thoroughly beautiful as complete 
works of architecture. Allowance has to be made at every 
turn for some incompleteness or awkwardness of plan, 
design, or construction There is no attempt to emulate 
the beauties of the best French plans Milan Cathedral, 
magnificent as its scale and material make it, is clumsy 
and awkward both in plan and section, though its vast 
size makes it impressive internally. San Francesco, Assisi, 
is only a moderately good early German Gothic church, 
converted into splendour by its painted decorations. At 
Orvieto a splendid west front is put, without any proper 
adjustment, against a church whose ment is mainly that it 
is large and m parts beautifully coloured The later Pisan 
buildings are far finer, the altered baptistery especially being 
a magnificent work, though words can hardly describe the 
architectural defects of such work as that of the Campo 
Santo, where, again, it is the painter, not the architect, 
who has worked such wonders The finest Gothic interiors 
are of the class of which the Fran at Yemce and Sta 
Anastasia at Yerona are examples They are simple 
vaulted cruciform churches, with aisles and chapels on 
the east side of the transepts But even m these the 
designs of the various parts m detail are poor and meagre, 
and only redeemed from failure by the picturesque monu- 
ments built against their walls, by the work of the painter, 
and by their furniture In fine, Gothic art was never really 
understood m Italy, and, consequently, never reached to 
perfection. 

If the architecture of Italy never fell away so much from 
the more classic style of imperial Rome as that of the 
northern nations did, neither did the Italian ever possess 
that more than equivalent, whose splendid course we have 
been descnbing Whilst the Pointed style was almost exclu- 
sively known and practised m Northern Europe, the Italians 
were but slowly improving in their Gothic style , and the 
improvement was more evinced in their secular than in 
their ecclesiastical structures Florence, Bologna, Vicenza, 
Udine, Genoa, and, above all, Yemce, contain palaces and 
mansions of the 12th, 13th, 14th, and 15th centuries, 
which for simplicity, utility, and beauty far excel most of 
those in the same and other places of the three following 
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centuries The contemporary chuichos do not exhibit the 
same degree of improvement m style that is conspicuous 
m these domestic works, for there aie no works m Europe 
more worthy of study and admiration than the Ducal 
Palace at Venice, and some of the oldei works of the same 
class, and even of earlier date. The town-halls of Perugia. 
Piacenza, and Siena, and many houses in these cities, and 
at Corneto, Amalfi, Asti, Orvieto, and Lucca, the fountains 
of Perugia and Viterbo, and the monuments at Bologna, 
Verona, and Arezzo, may be named as evidence of the 
interest which the national art affords to the architectural 
student even in Italy, as late as the end of the 14th cen- 
tury , but after this it gradually gave way to, though in 
some instances its influence may be traced even when it 
had been overborne by, the new style. 

Modern Italian School of Architecture. 

The opening of the Italian school of architecture on the 
resuscitated dogmas of Vitruvius was coincident with the 
gradual decay of the Pointed style Fortunately, how- 
ever, its effects were a full century m reaching England, 
and during that penod many most elegant structures were 
erected, and many of those of earlier date which had been 
I commenced before or durmg the wars of the Roses, and 
left unfinished, were completed The first indication we 
have of the presence of the Cmquecentist m England, is 
m the tomb of Henry VII , which was executed by Tor- 
regiano, an Italian artist, who, it would appear, was obliged 
to have some respect to the style of the edifice in which 
his work was to rest , but his preconceived ideas of pio- 
pnety and beauty were too strong to allow hmi to omit 
the characteristics of his school, and the result is a strange 
mixture of the two From that time the Pointed style 
rapidly deteriorated, being overborne by the taste of the 
Renaissance. On the Continent the latter was already 
predominant, for, during the whole of the 15th century, 
the current had been setting from Italy over every part of 
Europe which received its religion from Rome, and this 
countiy was only the last to be overwhelmed by it 

The first step taken towards the revolution of architec- 
ture was by Filippo Brunelleschi, a Florentine architect, 
who was employed to finish the cathedral of his native 
city early m the 15th century, a woik which had been 
commenced more than a century before on the design of 
Arnolfo, a Florentine also, hut which still required the 
cupola when its completion was intrusted to Brunelleschi. 
The edifice is in the Italian Gothic style, which his affecta- 
tion of superior taste and talent induced lum to attempt to 
supersede, so as to bring the world back to the classic style 
of ancient Rome The construction of the cupola gained 
him great reputation and the confidence of the public, 
which he employed to advance his favourite scheme To 
use the words of an Italian writer on the subject, “ On the 
example of so wise and skilled a man, other architects 
afterwards devoted themselves to free architecture from the 
monstrosities introduced by barbarism and excessive licence, 
and to restore it to its primitive simplicity and dignity.” 
But to what did they have recourse to effect this? Did 
they examine and study the remains of antiquity in Greece 
and Rome, in Italy and elsewhere 1 No! they referred to 
the writings of an obscure Latin author, who professed to 
give the principles and practice of architect are among the 
Greeks and Romans, but paid no more attention to the 
existing architectural works of those nations than if they 
had never been, although one could hardly walk the streets 
of any of the old cities m the south of Italy without seeing 
Roman edifices, whilst Rome and its vicinity was, as it still 
is, full of them. All the use, however, that these self-called 
“restorers ” of architecture made of the works of the 
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ancients, was to use tliem as lay-figures, or framework, to inelegant variety of the Cormtlnan, or a hybrid mixture of 
model on, according to the proportions and directions given the horned or angular-ionic volutes, with a deep necking 
by Vitruvius, and the effect was formality and mannerism of the foliage of the preceding order. The first to publish 
m those who adhered to the dogmas of the school, and wild this system was Leon Battista Alberti, a pupil of Brunel- 
grotesqueness in those who allowed themselves to wander leschi. He has been followed by many others, the most 
fiom them, whilst simplicity, and its consequence good distinguished of whom are Palladio, Vignola, Scamozzi, 
taste, were effectually banished from the works of them all Serho, and De Lome, architects, and Barbaro, a Venetian 
It may be necessary to remark here that the works of prelate, and an esteemed translator of, and commentator 
Vitruvius are of value mainly as records of the architectural on, Vitruvius None of these, it must be understood, 
practice and the opinions and acquirements of an architect agreed with any other of them, but each took his own view 
of a distant age His fables about the origin of building, of the meaning of their common preceptoi , and yet none 
the invention of the orders, and the arrangements which of their productions evince the slightest approach to the 
giew out of certain modes of construction, prove his total elegance of form and beauty of proportion which distinguish 
ignorance not only of the architectural works of the more the classic models of the columnar architecture of antiquity 
ancient Eastern nations, but of those of Greece itself, which Palladio and Serlio were the first to publish delineations 
he professes to describe His classical taste, m consequence and admeasurements of the Roman architectural remains 
of his knowledge of antiquity, is vaunted by Perrault, one m Italy , but the total absence of verisimilitude to the 
of his commentators, and given by him as a reason why originals, and, m many cases, the absolute misrepresenta- 
Vitruvius was not much employed by the whimsical Bo- tions, m both works, prove how incompetent the authors were 
mans, who loved variety, to which he would not administer to appreciate their merits , and the exaggeration of their 
But the extent to which his knowledge of antiquity, that defects proves with equal clearness the general bad ta3te 
is, of the works of the Greeks, extended, may be readily of the school m which they aie masters The worst quah- 
determmed by comparing the designs of Greek structures, ties of the Roman school of architecture were embraced 
made by Perrault and others, according to the directions of and perpetuated by the Cinqueeento artists The inhar- 
Vitruvius, with the Greek structures themselves as they momous and unpleasing combinations which arose out of 
exist even at the present time Not a single example of the collocation of arches with columnar ordinances became 
Greek architecture will bear out any of the rules which the charactenstics of the Italian, unequal mtercolumnia- 
Vitruvius lays down, professedly on its authority, and not tions, broken entablatures and stylobates, enter alike into 
an existing edifice, or fragment of an edifice, is in form or the productions of tie best and of the worst of the Cmque- 
proportion m perfect accordance with any law of that cento architects. The style of this school is marked, too, 
author, nor indeed are they generally m harmony with the by the constant attachment of columns and their acces- 
prmciples he enunciates sones to the fronts or elevations of buildings , by the 

he Fn& The adoption of the Vitruvian laws by the Italian archi- mfiequency of their use m insulated (their natural) posi- 
-den tccts of the 15th century led to the formation of the tions to form porticoes and colonnades , by the thinness or 
so-called “ Five Orders ” In speakmg of the course of want of breadth m the smaller membeis of their entabla- 
Greelc and Roman architecture, mention has been made tures, and the bad proportions of the larger parts, into 
of the Doric, Ionic, and Corinthian styles. Vitruvius which they are divided, by the general want of that degree 
describes, m addition to these, another, which he calls of enrichment which fluting imparts to columns ; by the 
Tuscan — possibly a style of columnar arrangement peculiar too great projection of pilasters, and the inconsistent 
to Italy, and most likely of Etrurian origin , but, in the practice of diminishing, and sometimes fluting them , by 
absence of delineations, the Cinquecentists could only apply the use of circular and twisted pediments, and the habit or 
the proportions he laid down for it to what appeared to making breaks m them to suit the broken ordinance they 
approximate them m the ancient remains , and hence arose may ciown , and by various other inconsistencies and 
a fourth, or “ the Tuscan Order.” It is, however, a mere deformities, which will be rendered more evident when wa 
modification of the Roman debasement of the Doric, and come to treat of the style m detail The merit of the 
may be considered, m its present form, as of purely modern Italian school consists in the adaptation and collocation of 
Italian origin. The same “ Revivers,” on looking among the piolate hemispheroidal cupola, which appears to have 
the rums of ancient Rome for the forms of their Vitruvian grown out of its opposite m the Roman works during the 
orders, found specimens of a foliated ordinance, which the Gothic ages, as we find it m the early cathedrals ; though 
bad taste of the Romans had compounded of the foliated it is highly probable that the idea was brought from the 
and voluted styles of the Greeks. This was seized upon East, m the forms exhibited by the cupolas of St Mark’s 
as a fifth style, subjected to certain rules and proportions, at Venice, and of Pisa Cathedral A very imposing style 
and called “ the Composite Order.” The very poor Roman of palatial architecture also was practised by many of the 
specimens of Doric and Ionic fitted themselves without Italian architects. It consists of the use of a grand crown- 
much difficulty to the Vitruvian laws ; but the examples mg cornice, running in one unbroken line, unsurmounted 
Rome afforded of the Corinthian were less tractable, and by an attic or anything of the kind, superimposing a broad, 
being as vanous in detail as they are generally beautiful, lofty, and generally well-proportioned front, made into 
they were all passed over, and then places supplied by a graceful compartments, but not storied, by massive block- 
mere changeling — an epitome of the Vitruvian theory, mg courses or otherwise Not unfrequently, however, the 
Thus we have the “ Five Orders” of the Italo-Vitruvian faults of the school interfere to injure a composition of this 
school, viz, ‘—first, the Tuscan, of which there is no recog- kind , for, to produce variety m the decorations of the 
msed example of antiquity, hut which owes its form to the windows, some of them have been made like doors, with 
descriptions of Vitruvius and the fancies of the revivers , distyle arrangements of columns, surmounted by alternations 
second, the Doric, a poor and tasteless arrangement of the of circular and angular pediments, and sometimes with all 
general features of the style on a Roman model; third, the vagaries which deform the front of an Italian church, 
the Ionic, which is almost as great a debasement of the It is indeed the ecclesiastical architecture of the school m 
Grecian originals, and was produced in the same manner which its faults are most rife and its merits most rare. An 
as the last-mentioned , foui th, the Corinthian, a something Italian Renaissance church possesses nothing of the stern 
totally unlike the ancient examples of both Greece and simplicity and imposing grandeur of an Egyptian sacred 
Rome m beauty and spirit ; and, fifth, the Composite, an structure — nothing of the harmonious beauty and classic! 
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dignity of a Grecian fane — nothing of the ornate and 
attractive elegance of a Roman temple — and nothing truly 
of the glittering grace and captivating harmony of a Pointed 
cathedral. No other style of architecture presents so great 
a contiast, in any two species of its pioductoons, as the 
Italian does, m one of its ordinary church fionts, with the 
front of a nobleman’s mansion or palazzo, m the manner 
already referied to, and m no city of Italy is the contrast 
so strong, by the egregiousness of the examples it contains 
of both, as Rome. The stately portico is hardly known in 
Italian architecture; and m the raie cases in which insulated 
columns are found, they are for the most pait so meagre in 
themselves, and so widely set, according to the Vitruvian 
laws, that the effect produced by them is poor and wretched 
m the extreme. This applies most particulaily to Italy 
itself . m some other countries, and especially m this, those 
architects who have been of the Italian school have geneially 
preferred the proportions and arrangements which they 
found m the Roman examples of antiquity, to those laid 
down by their Italian masters. Still, Italian church archi- 
tecture of this period availed itself largely of the cupola,— 
certainly its redeeming feature, and the architects of Italy 
must have full credit for the use they have made of it, 
both internally and externally Perhaps no two edifices 
display more, and m a greater degree, both the merits and 
defects of the school which produced them, than the Farnese 
palace and the basilica of St Peter in Rome The principal 
front of the former edifice is noble m its proportions, 
but flittered m its details It has an immense ciowmng 
cornice, whose general effect is certainly grand; but the 
mouldings are too much projected, and its vertical parts 
want the breadth which the blocking courses possess. The 
lowest of its three tiers of windows is characterised by ex- 
treme simplicity and good taste m almost every paiticular; 
hut the other two are crowded with sms against both those 
qualities, m the dressings of the windows. The cortile 
and back front, though veiy differently ananged from the 
front and from each other, are filled with contrarieties, and 
the same may be said of the structure throughout. The front 
St Peter’s, of St Peter’s is not more distinguished by its magnitude 
Kome. than by its littleness and deformity. It contains the 
materials of a noble octaprostyle, and consists of an attached 
tetrastyle, It is divided into three unequal stories, within 
the height of the columns, whose entablature is surmounted 
by a windowed attic. In length it is frittered into a 
multitude of compartments, between which not the slight- 
est harmony is maintained, while tawdriness and poverty 
are the distinguishing characteristics of its detail. A total 
absence of everything which produces grandeur and beauty 
m architecture, marks, indeed, tke whole of the exterior 
of the edifice, except the cupola, than which, if its bad 
connection with the building out of which it grows is over- 
looked, architecture seldom produced a more magnificent 
object. Internally, the structure is open to similar praise 
and similar dispraise. Gorgeousness m matter and mean- 
ness in manner chaiacterise the interior of St Peter’s, 
except the sublime concave which is formed by its redeem- 
ing feature without It must be said also that, probably, no 
building was ever erected m which the eye is so successfully 
deceived as to the actual dimensions. Its architect raised 
enormous walls, arches, and vaults, but gave every one the 
impression that they were on a very moderate scale. The 
tawdry and inappropriate sculptured decorations of the 
Renaissance school can nowhere be criticised with more 
advantage than in St Peter’s It is not too much to say 
that, throughout the intenor, there is scarcely an ornament 
which is not offensive ; whilst not one of them has the 
slightest natural connection with, or use m, a sacred 
building, Perhaps sculpture never reached so profound 
a bathos as in the hideous cherubs which are stuck, like 
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petrified acrobats, against all the piers of St Peter’s , and 
when we hear of such a building being treated as a model 
for our guidance m the completion of St Paul’s, we are 
driven devoutly to hope that St Paul’s may never m that 
sense be completed at all Few people ever seem to trouble 
themselves to look at any part of St Peter’s except the 
entrance front and the dome. If they would examine the 
rest of the extenor they would find it to be a building 
without one other redeeming feature, or a single grace of 
outline or detail, and so absolutely unscientific m its con- 
structional arrangements as to be beneath contempt as a 
complete work of architecture. 

The Cmquecento architects of Italy were extreme man- &nque» 
nensts, but besides the manner of the school, each had cento 
his own peculiarities , so that there exists m their works aiclmcc ' 
what may almost be called monotonous vauety. Brunel- 
leschi’s designs are distinguished by a degree of simplicity 
and compaiative good taste, which causes regret that he 
had not referred more to the remains of antiquity m Italy, 
and sought out those of Gieece, and attended less to the 
dogmas of Vitruvius , for then his woiks would have been 
moie elegant and the school he founded would have done 
him much more honour. The works of Bramante possess a 
more classical character than those of any other architect of 
the school Bramante’s design for St Peter’s was preferred 
by Pope Julius II. to a great many others by the most 
celebrated men of the time He it was who suggested the 
cupola , but, unfortunately, after his death men of less 
taste and ability were allowed to alter the design, and the 
edifice is veiy different from what it would have been had 
Bramante been adhered to This we judge from his works 
generally, and not from any positive knowledge of the 
design, which indeed does not exist The elder Sangallo 
was far mfeiior to his contemporary and rival Bramante, 
and his works are full of the faults of the school Michel 
Angelo Buonarroti was a man of great genius, but of coarse 
taste m aichitecture , and to him may be attributed many 
of the coarser qualities of the Italian style. His principal 
works are the buildings of the Capitol and the College 
della Sapienza m Rome, and the Laurentian Library at 
Florence , and these are all distinguished for their singular 
want of architectural beauty and propriety m every par- 
ticular. Raffaelle, too, had a very bad style m aichi- 
tecture, and so indeed had almost all the painters after 
Giotto, who professed to be architects also. They gene- 
rally carried to extremes all the faults of the school. 
Sansovino and Sanmicheh were men of considerable talent, 
their works display more originality and less servility than 
those of most of their contemporaries. Peruzzi was less 
employed than many who had not half his merit ; his pro- 
ductions are with reason considered among the most 
classical of the Italian Bchool. Vignola had a more correct 
taste than perhaps any other Italian architect of the 16th 
century; his works are indeed distinguishable by their 
superiority in harmony of composition and m general 
beauty of detail. Palladio very much affected the study 
of the antique, but his works do not indicate any apprecia- 
tion of its beauties. He appears to have been very well 
qualified by nature for an architect, but spoiled by education. 

He did not look at the remains of antiquity with his own 
eyes, but with those of Vitruvius and Alberti, and he seems 
to have been too much influenced by the admired works of 
some of his predecessors. Palladio made greater use of 
insulated columns than the Italian architects generally, 
but his ordinances are deficient m every quality that 
produces beauty; his porticoes may be Vitruvian, but 
they certainly are not classic ; and all his works show 
that he studied the Colosseum, the theatre of Marcellus, 
and the triumphal arches, more than the columns of Jupiter : 
Stator and Mars Ultor, the temple of Antoninus and 
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Faustina, the Pantheon, the portico at Assisi, and the other 
classic models, which he drew, hut clearly did not appreciate. 
His columns upon columns, his attached and clustered 
columns, his stilted post-like columns, his broken entab- 
latures, his numberless pilasters, straggling and unequal 
mtercolummations, inappropriate and inelegant ornaments, 
circular pediments, and thejike, are blemishes too numerous 
and too great to be passed over because of occasional elegance 
of proportion and beauty of detail. Scamozzi did not 
improve on the style of his master, which, however, he very 
much affected. Indeed, the term Palladian was long 
used as synonymous with beautiful and excellent archi- 
tecture, so that it cannot be wondeied at that Palladio’s 
pupils and successors should have imitated him; nor 
is it surprising that they did not surpass, or even equal 
him, for they were taught to look to his works as the 
ne plus ultra of excellence. Giacomo della Poita, a 
contemporary of Palladio, followed Michel Angelo m several 
of his works, and imbibed much of his manner, on which 
he certainly improved, but still his own is far from being 
good Della Porta was much employed m Rome, and it 
fell to him, m conjunction with Domenico Fontana, to put 
the cupola on St Peter’s Fontana’s style of architectuie 
is not particularly distinguished for its good or bad quali- 
ties : he obtained more reputation as an engineer than as an 
architect, having been engaged m removing and setting up 
most of the obelisks which give so much interest to the 
architectural scenery of Rome The Lunghi, father, son, 
and grandson, the Ramaldi, Maderno, Bonomini, Bernini, 
Carlo Fontana, Fuga, Vanvitelli, and many other? In the 
course of the 17th and 18th centimes, carried the peculi- 
arities of the Italian school to the greatest extremes. Of 
those enumerated, Bernini was perhaps the least offensive, 
and Borromini the most extravagant , but thioughout that 
period, except m extreme cases, individual manner is less 
distinguishable, and that of the school more strongly 
marked. 

It may be gathered from the preceding remarks, that 
the secular architecture^ of the Italian school is generally 
preferable to the ecclesiastical, and that the architects of 
the 15th and 16th centuries were generally superior to 
those who followed them. In Italy the school has not 
yet ceased to exist, nor indeed has its style ceased to be 
studied. Designs are still made by the students of the 
various academies in the manner of the Omquecento, and 
on the models with which the country abounds. The pre- 
cepts of Vitruvius are yet inculcated, and the men whose 
names have just been mentioned are looked up to as 
masters of architecture m the country which contains the 
Roman Pantheon and the Greek temple of Neptune at 
Pastum, and has access to the more exquisite works of 
Greece herself. 

As has been already stated, Italian architecture, though 
professedly a revival of the classical styles of Greece and 
Rome, was formed without reference to the existing 
specimens of either, but on the dogmas of an obscure 
Roman author, and the glosses of the “ revivers ” on his 
text. Vitruvius described four classes or orders of columnar 
composition; and on the principles which governed, him in 
subjecting to fixed laws all the varieties with which he 
appears to have been acquainted, they formed a fifth, of a 
medley of two of his, thus completing the Italian orders 
of architecture. The school which was founded on the 
Vitruvian theories has systematised everything to an 
absurd exteut, and laid down laws for collocating and 
proportioning all the matter it furnishes for architectural 
composition and decoration. It teaches that columns are 
modelled from the human figure ; that the Tuscan column 
is like a sturdy labourer — a rustic, the Doric is somewhat 
trimmer though equally masculine — a gentleman, perhaps ; 
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I the Ionic is a sedate matron ; the Corinthian a lascivious 
courtesan, and the Composite an amalgam of the last two > 
In a composition which admits any two or more of them, 

I the lustic must take the lowest place, on his head stands 
the stately Doric, who m his turn bears the comely matron, 
ou whose head is placed the wanton, and the wanton again 
is made to suppoit the lady of doubtful character! With- 
out commenting on this, we proceed at once to point out 
the general features of the Italian style, premising only, 
that according to the piaetice of the school everything is 
confined to an exclusive use and appropnation , such, 
columns may be fluted, and such must not, such a moulding 
may be used here, but not theie , and so on. The propor* 
tions and anangements of an order, of any part of one, or 
of anything that may come withm an architectural composi- 
tion, are fixed and unchangeable, whatever may be the 
purpose or situation for which it is required , whether, for 
instance, an order be attached or insulated, the column 
must have exactly the same number of modules and 
minutes in height. It is true that the masters of the school 
aie not agreed among themselves as to those things m 
which they aie not bound by Vitruvius , but every one not 
the less contends for the principle, each, of course, pre- 
scribing his own doctrine as orthodox and final on these 
unsettled points. 

Mouldings are considered by these authorities as con- 
stituent parts of an order, and are limited to eight m 
number, stiangely enough including the fillet. They are 
the cyma-recta, the cyma-reversa (or ogive or ogee), the 
ovolo, the torus, the astragal or bead, the cavetto, the 
scotia, and the fillet. They aie gatheied from the Roman 
remains, but reduced to xegular lmes or cuives, which un- 
like all good artistic work may be drawn with a mle or 
struck with a pair of compasses. By their arrangement 
according to certain proportions, with flat suifaces, modil- 
lions, and dentils, a profile is formed ; no two conjoined 
mouldings may be enriched, hut their ornaments, as well 
as the modilhons and dentils, must be disposed so as to 
fall regularly under one another, and, when columns occur, 
above the middle of them. 

An order is said to be composed of two principal parts, 
the column and the entablature , these are divided into 
base, shaft, and capital in the one, and architrave, frieze, 
and cornice m the other, and are variously subdivided m 
the different ordeis. The Tuscan column must be made 
seven diameters m height, the Doric eight, the Ionic nme, 
and the Corinthian and Composite ten. The height of the 
entablature, according to some authorities, should be one- 
fourth the height of the column, and, according to others, 
two of its diameters. The parts of the entablature of all 
but the Done may be divided into ten equal parts, four of 
which are given to the cornice, three to the frieze, and 
three to the architrave ; and in the Done, the entablature 
being divided into eight parts, three must he given to the 
cornice, three to the fnezo, and the remaining two to 
the aichitrave. For the minor divisions a diameter of 
the column is made into a scale of sixty minutes, by 
which they are arranged ; but this is obviously irrelevant 
if the whole height of the entablature is determined 
by the height of the column, and not by its diameter ; in 
this case, therefore, they must be proportioned fiom the 
general divisions already ascertained. Columns must he 
diminished, according to Vitruvius, more or less as then 
altitude is less or greater, — those of about fifteen feet high 
being made one-sixth less at their superior than at their 
inferior diameter, while that proportion is lessened gradually, 
so that columns fifty feet high shall be diminished one- 
eighth only. On this subject, however, many of his disciples 
controvert the authQrity of their master ; and some of them 
have fixed the diminution at one-sixth of a diameter for 
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columns of all sues in. all the oideis The entasis of 
columns is disputed also, some authonties making it consist 
in preserving the cylinder perfect one-quarter or one-thud 
the height of the shaft from below, diminishing thence m 
a right line to the top ; while others, following Yitnmus, 
make the column increase m bulk m a cuived line from 
the base to three-sevenths of its height, and then dimmish 
m the same manner for the remaining four-sevenths, thus 
making the gieatest diameter near the middle. 

It being difficult to determine among the masteis of the 
Italo-Vitruvian school whose designs of the various oiders 
are to be preferred, we have selected those of Palladio, 
ceitamly not for any superior ment they possess, but because 
ha is more generally esteemed than any othei, and because 
ha the most strictly adhered to the precepts of Vitruvius, 
as far as he could understand them It should he lemaiked 
however, that although Palladio lecommended fluting all 
but the shaft of the Tuscau column, he very seldom fluted 
columns m his own practice , and indeed it was the custom 
of the Italian school not to flute, whatever their doctrine 
may be to the contrary , for fluted columns m Italian archi- 
tecfruie are exceptions to the general practice, Swelled or 
pillowed friezes are not peculiar to Palladio , they are more 
or less common to the works of most of the masters of the 
Bame school Prostyles being almost unknown in Italian 
architecture, antse are not often lequired , but when they 
are, the meanest succedaneum imaginable is recurred to 
Of this Palladio’s "Villa Capra near Vicenza and Lord 
Burlington’s Palladian villa at Chiswick afford striking 
examples. Pilasters, however, are very common, so common, 
indeed, that they may be called pro-columns, as they are 
often used as an apology for applying an entablature 
They are described as differing from columns m their plan 
only, the latter being round, and the former square , for they 
are composed with bases and capitals, are made to support 
entablatures according to the order to which they belong, 
and are fluted and diminished with or without entasis, just 
as columns of the same style would be When they are 
fluted, the flutes are limited to seven m number on the 
face, which, it is said, makes them nearly correspond with 
the flutes of columns ; and their projection must be one- 
eighth of their diameter or width when the returns are not 
fluted , but if they are, a fillet must come against the wall 
Pedestals are not considered by the Italo-Vitnman school 
as belonging to the orders, hut they may be employed with 
them all, and have bases and surbases or cornices to corre- 
spond with the order with which they may be associated. 
The dado of a pedestal must he a square whose side 
shall be equal to that of the plinth of the column or pilaster 
which rests on it, or a parallelogram a sixth or even a 
fourth of a diameter taller The mtercolumniations of 
columns aie called pycnostyle, systyle, eustyle, diastyle, 
and armostyle, and are strictly adhered to m Italian archi- 
tecture when columns are insulated, which is not very 
often ; when they are attached, the interspaces aie not 
limited, except when a peculiar arrangement called arseostyle 
is adopted This consists of two systyle mtercolumniations, 
the column that should stand in the mid-distance between 
two others being placed within half a diameter of one of 
them, making, m fact, coupled columns or pilasters It 
is applied to insulated columns as well as to those which 
are attached Following Vitruvius, the Italian school 
makes the central mtercolumoiation of a portico wider 
than any of the others The height of arched openings, in 
arcades or elsewhere, is generally about twice their width , 
if, however, they are arranged with a columnar ordinance, 
having columns against the piers, they are made to partake 
of the order to which the columns belong, being lower m 
proportion to their width with the Tuscan than with the 
Done, and so on, and the piers are allowed to vary m the 
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same manner, fiom two-fifths to one-half of the opening 
With columnar arrangements, moulded imposts and arclu- 
volts are used , the former being made rather more than a 
semi-diameter of the engaged columns in height, and the 
latter exactly that proportion Variously moulded key- 
stones are used, too, projecting so that they give an appear 
ance of support to the superimposed entablatuie Smaller 
columns with their entablature are sometimes made to do 
the duty of imposts, and sometimes single columns are simi- 
larly applied, at other times, columns m couples are allowed 
to stand for piers to cariy arches In plain ai cades the 
masonry is generally rusticated, without any other projection 
than a plain blocking course foi an impost, and a blocking 
course or cornice crowning the ordinance Niches and 
other recesses are at times introduced m the plain pieis, 
which are in that case considerably wider than usual, or m 
the spandiels over wide pieis. Veiy considerable vaxiety 
is allowed m these combinations. Doors and windows, 
whether arched or square, follow nearly the same propor- 
tions, being made, in rustic stones, generally rathei less 
than twice their width in. height, and m others either 
exactly of that proportion, or an eighth oi a tenth moie 
If they have columned or pilasteied frontispieces, these are 
sometimes pedimented, and, except in rustic stones, 
whether with or without columns, a plain or moulded 
lining called an architrave is applied to the head and sides 
of a door or window. This architrave is made from one- 
sixth to one-eighth the width of the opening it bounds, 
and it lests on a blocking course or other sill, as the caso 
may be In the absence of columns or pilasters in the 
frontispiece, their place is fiequently supplied by consols 
ox trusses of various foim and arrangement, backed out by 
a narrow pilaster, which may be considered as the return of 
the frieze of the entablatuie, and which supports the cornice. 
It is not uncommon for the architrave lining to project 
knees at the upper angles, and this is sometimes done even 
with consols and then pilasters. With columned frontis- 
pieces to gateways, doois, and windows, arose the custom, 
so frequent m Italian architecture, of rusticating columns, 
by making them alternately square and cylindrical, accoid- 
mg to the heights of the courses of rustic masonry to 
which they are generally attached, and with which they 
are less offensive than m other collocations. The practice 
of the Cinquecento school of piling columns on columns 
with then accessories is warranted by the doctrine of its 
mastei , but his precepts not being practicable, recourse has 
been had to the inferior woiks of the Homans, which 
present examples of it. The difficulty of preserving 
anything like a rational arrangement is acknowledged on 
all hands to be great, if not insurmountable , for if the first 
or lowest order be at an lntercolummatiou fitting its pro- 
portions, the second or next above it, though diminished 
ever so little, is already deranged, for it has the same 
distance from column to column that the inferior order has 
whilst the columns themselves aie smaller m diameter, 
and their entablature consequently shallower. This de- 
rangement must, of course, increase with every succeeding 
ordinance, rendering it indeed impossible to make such a 
composition consistent. The most approved practice m 
arranging order above order appears to be, that the upper 
column shall take for its diameter the superior diameter of 
the one below it ; that when the columns are detached 
their axes shall be in the same perpendicular line; but 
when attached or engaged, the plinth of the pedestal of the 
upper shall impend the top of the shaft of the lower column 
The most rational mode, however, for diminishing, if 
reason can be applied to such compositions, is to carry the 
diminution through, the outlines of the columns of the 
lowest order being drawn up m the same direction, and so 
the columns of every story would take up their place and 
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be diminished m legulai gradation. When columns are 
attached, or pilasters are used, m Italian architecture, the 
almost invariable custom is to break the entablature over 
every column or pilaster, or over every two when they are 
in couples Because of the great length of the mtercolum- 
niation, this would appear to have been done at first, but it 
has frequently been done by some of the most distinguished 
piactitioners of the school, even without that excuse, so 
that it may be held as approved by them A basement is 
either a low stereobate or a lofty story, according as it is 
intended to support a single ordinance the whole height of 
the mam body of the structure, or indeed the lowest of two 
or more orders , or as it occupies the ground story of a 
building, and supports an ordinance, or the appearance of 
one, above In either case much is necessarily left to the 
discretion of the architect , but in. the latter the height of 
the order it is to support is the generally prescribed height 
of the basement. A basement may be rusticated or plain , 
if it be low, and is not arranged like a continued pedestal, 
it must have neither cornice nor blocking course , but if 
lofty, a deep bold blocking course is indispensable An 
attic may vary in height from one-quarter to one-third the 
height of the order it surmounts , attics are arranged with 
a base, dado, and coping cornice, like pedestals, and gene- 
i ally have pilasters broken over the columns below The 
rule for the form, composition, and application of pediments 
m Italian architecture, if it may be gathered from the 
practice of the school, appears to be to set good taste at 
defiance in them all. We find pediments of every shape, 
composed of cornices, busts, scrolls, festoons, and what 
not, and applied m every situation, and even one within 
another, to the number of three or four, and each of these 
of different form and various composition The proportion 
laid down for the height of a pediment is from one-fourth 
to one-fifth the length of its base, or the cornice on which 
it is to rest. Balustrades are used m various situations, 
but their most common application is in attics, or as 
parapets on the summits of buildings, before windows, in 
otherwise close continued stereobates, to flank flights of 
steps, to front terraces, or to flank bridges. Their shapes and 
proportions are even more diversified than their application , 
that of most frequent use is shaped like an Italian Doric 
column, compressed to a dwarfish height, and consequently 
swollen in the shaft to an inordinate bulk m the lower 
part, and having its capital, to the hypotrachelium, reversed 
to form a base to receive its grotesque form The base 
and coping cornice of a balustrade aie those of an ordinary 
attic, or of a pedestal whose dado may he pierced into 
balusters. The general external proportions of an edifice, 
when they are not determined by single columnar ordi- 
nances, appear to be unsettled The grand front of the 
Farnese Palace in Bo me is m two squares, its length being 
twice its height , the length of each front of Vignola’s cele- 
brated pentagonal palace of Caprarola is two and a quarter 
tunes its height above the bastions In Palladio’s works 
we find the proportions of fronts to vary so considerably 
as to make it evident that he did not consider himself 
bound by any rule on that pomt. In some cases we find 
the length to be one and a sixth times the height, in otheis 
one and a fourth, one and a half, two, two and a sixth, and 
even three and a sixth; and elevations by other masters of 
the school are found to vary to the same extent The pro- 
portions of rooms, again, range from a cube to the ratio 
of one to two, though it is preferred that the height should.be 
a sixth, or even a fifth, less than a side when the plan is a 
square , but the sesquialteral form, with the height equal 
to the breadth, and the length one-half more, is considered 
the most perfect proportion for a room There is consider- 
able variety and beauty m the foliate and other enrich- 
ments of an architectural character m many structures in 
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Italy, but veiy little ornament enteis into the columnar 
composition of Italian architecture Friezes, instead of 
being sculptured, are swollen, the shafts of columns, it has 
been already remarked, are very seldom fluted, and their 
capitals are generally poor in the extreme , mouldings are 
indeed sometimes carved, but not often ; rustic masonry, 
ill-formed festoons, and gouty balustiades, for the most 
part supply the place of chaste and classic emichment 
This refers moie particularly to the moie classic woiks of 
the school ; in many of the earlier structures of Italy, 
and especially on monuments of vanous kinds, wa find 
what may be called a graceful profusion of ornament, of 
the most tasteful and elegant kind , few carved mouldings, 
however, and very few well-profiled cornices, are to be met 
with in Italian compositions of any kind In many of the 
later architectural works of that country we find again a 
profusion of ornament of the most tasteless and inelegant 
description, chiefly m the gross and vulgar style, which is 
distinguished as that of Louis XIV of France. 

In the 15th century such wa3 the leverence of men for 
the revived works of ancient literature and science, that 
the pretence of the Italians, that they had restored ancient 
classical architecture on the precepts of an architect of the 
Augustan age, was sufficient to open the way for them all 
over civilised Europe. In the course of that and the fol- 
lowing century Italian architecture was adopted and Italian 
architects employed m France, Spam, Germany, Great 
Britain, and their respective dependencies, and now, in 
the 19th century, Vitruvius and Palladio are as predominant 
on the shores of the Baltic as on those of the Meditenanean , 
though in England and in some parts of the Continent 
their influence is considerably diminished since the time 
of Inigo Jones and Claude Penault It has been already 
remarked, too, that the Cmquecento was later m gaming a 
footing in Britain than on the Continent, m consequence 
of the love of the beautiful national style of architecture, 
which our ancestors do not appear to have been induced to 
resign to the barbarian innovators of the South, as readily 
as most other nations were to give up theirs. The French, 
though they received the Vitruvian aichitecture from the 
Italians, were patriotic enough, as soon as they had acquired 
its principles, to confine the practice of it almost entirely 
to native architects, in whose hands it assumed a differ- 
ent character from that which it possessed m Italy, and 
became what maybe called the French style of Cmquecento 
Its ecclesiastical structures are less faulty than are those of 
the corresponding penod m Italy, but its secular edifices 
are as far inferior to those of that country The giand 
palatial style, which is exemplified m the Farnese Palace 
in Rome, never found its way into France , but instead, 
there arose that monstious and peculiarly Fiench mannei, 
of which the well-known palaces of the Tuilenes and 
Luxembourg are egregious examples. In the age of Louis 
XIY. the French appear to have reverted to the Italian 
manner m a certain degree, for the palace of Vei sailles 
includes almost all the extravagances of that school m its 
worst penod, and contains, moreover, aichitectural defoi- 
mities which Italy never equalled till it imitated them 
They consist m the style of enrichment which is distin- 
guished by the name, and is due m pait to the gioss taste, 
of the monarch m whose reign it had its origin The same 
penod produced one of the most classical architects of 
the French school — its Palladio or Inigo Jones — Perrault, 
whose design for the buildings of the Louvre was pi ef erred 
to that of Bemmi, though, indeed, the preference was no 
compliment to the one nor discredit to the other, considei- 
ing to whom the decision was of necessity referred The 
Hotel des Invalides is of the same age . it exhibits the 
graces of the Italian cupola, surmounting a composition 
which includes more than ah the faults of St Peter’s in 
IT — 



[modem* 


4-i2 ARCEIT 

Rome. The church of Samte Genevieve, or the Pantheon, 
a work of the following reign, was intended to be m the 
ancient Roman style, and of Roman magnificence ; but it is 
rather papally than imperially so. Ancient Rome was 
regarded in the columnar ordinance, but modern Rome in 
the architectural composition. In it the ecclesiastical style 
of the Cinquecento is commingled with the simple beauties 
of Roman architecture, almost, indeed, to the destruction 
of the latter, and it is crowned by a too lofty cupola. 
More recently the woiks of the ancients have been studied 
by the architects of Fiance, greatly to the amelioration of 
their style, although many of them still appear to disiegard 
the peculiarities of real Greek architecture, and to retain 
their devotion to Vitruvius and the 15th century. Spain 
received but soon modified the Italo-Vitiuvian architecture, 
and has never recovered from the aichitectural excesses 
into which her architects plunged when the wealth of their 
countrymen in the 16th and 17th centuries enabled them 
to accomplish such enormous works, Of these, the man 
of the greatest fame out of his own country is Herrera, 
the architect of the Esconal, a vast palace built upon the 
ingeniously rural plan of a gridiron It is a vast but bare, 
cold, and repulsive building. Not less is the cathedral at 
Valladolid a grand failure, though Herreia must be 
credited with much more self-restraint and reserve m the 
use of ornament than the Italian architects of his own 
time, and some of his contemporaries and successors in 
Spain. One of the most famous of these, Churriguerra, 
gave his name to a fashionable style which was neither 
more nor less than *he most j ococo travesty of Italian 
Renaissance that cowd be invented , and another school of 
architects, imitating the deheate chasing of silversmiths’ 
work, produced another variation of the style, which was 
christened “ Plateresque.” If this is less cold than Her- 
rera’s work, and less offensive than Churnguerra’s, it con- 
tains at the same time none of the elements of a really 
great and lasting style of architecture, and is only interest- 
ing as a local variety of style The Italian revival was the 
means of extinguishing the Pointed style of architecture in 
Germany, and certainly without affording it an equivalent. 
Italian architects were employed in Germany, and Germans 
acquired their manner , but they did not improve it, nor 
did they make it productive of so many good effects as the 
Italians themselves did. The change in religion which 
followed the change m architecture m so large a pait of 
Germany may have tended to prevent the latter from 
acquiring that degree of exuberance there which it reached 
m Italy, but even m Catholic Germany the splendid Pointed 
cathedrals have never given way to modifications of the 
pseudo-classic St Peter’s. In the use of Cinquecento 
architecture for secular structures, it may be truly said that 
the Germans have not excelled the Italians, nor, on the 
other hand, have they equalled them in the absurdities and 
extravagances which are so frequently observable in the 
works of some of the latter. The Germans also have turned 
their attention to the works of the ancients, and the fruit of 
this is evident m many parts of the country, particularly in 
Prussia , still, however, they have yet to show that it is 
possible to apply the Greek models to modern uses, and to 
exhibit a proper sense of the exquisite perfection of their 
detail, as well as to emancipate themselves from the tram- 
mels of the Yiti avian school The northern Continental 
nations have been dependent for their architecture on Ger- 
many, France, or Italy, and can produce nothing that gives 
them a claim to consideration in such a review as the 
present. St Petersburg is exclusively the work of archi- 
tects of the nations just enumerated, and presents a mass 
of the merest common-places of Italian architecture, in 
straptures calculated by their extent only, like Versailles, 
tlie Esconal, and St Peter’s, to impose on the vulgar eye. 
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Modern English Architecture. 

IVe have already more than once had occasion to refer 
incidentally to the introduction of Cinquecento architecture 
mto Britain, and m noticing it moie particulaily, and 
tracing its course, we are saved the trouble of keeping up a 
distinction between the different parts of our tuple nation, 
because at the tune it actually crossed the Channel the 
union of the kingdoms had taken place. 

When the Pointed style received its deathblow in 
England, in the reign of Henry YIII., it did not immedi- 
ately cease to exist, nor was it immediately succeeded by 
t h e Itahan when it became extinct It was gradually 
declining tlnougli all the 16th century, during the latter 
pait of which period what has been called the Elizabethan 
style became somewhat permanent. It consists of a 
singular admixture of the Itahan orders with many 
peculiaiities of the Pointed style, and in many examples the 
latter appears predominant. With such difficulty, indeed, 
did that fascinating manner give up its hold on the minds 
of men m this country, that the Cmquecentists appear 
to have relinquished the hope of effecting its destruction, 
unfoitunately, however, not until the injury was done ; and 
for some time we were left without a style of any kind, 
unless that may be called by the name which marks the 
edifices of the reign of James I , and of which the oldest 
parts of St James’s Palace are a specimen. 

The destruction of the Pointed style has been referred 
by some to the change in religion which took place under 
the Tudor line of English monmehs, but certainly with- 
out sufficient reason It was the “ Refoimation ” of archi- 
tecture in Italy, and not that of religion m Great Butam, 
that effected it, and it maybe doubted whether the change 
would not have taken place sooner in this country if its 
connection with Italy had not been so materially affected 
by the moral change here , for it was Germany and France 
that supplied us with architectural reformers during the 
reigns of Henry YIII. and his children, and not Italy, 
whose professors might possibly have obtained more credit 
than their disciples did. 

So dilatoiy -were we, indeed, in the cultivation of the 
Italian style, that the first professor of it who was actually 
employed on edifices m this country came to it from 
Denmark 1 It is tiue he was an Englishman , but so little 
hope did he appear to have of success at home, that he 
accepted an invitation from the king of that country. He 
had gone to Venice to study painting; but becoming 
enamoured of architecture, as he saw it m the works of 
Palladio, he had made that his study instead, and had 
already acquired considerable reputation in that city when 
Christian IV, of Denmark invited him to his court to 
occupy the post of his first aichitect. A train of circum- 
stances brought him to England a few years after James I. 
came to the English crown, and he was appointed architect 
at first to the queen, and subsequently to Henry prince of 
Wales. But this does not appear to have then obtained 
employment for him, since after the death of the prince 
he went again to Italy, where he remained till the office of 
surveyor-general, which had been promised him in rever- 
sion, fell vacant. This was the celebrated Inigo Jones, who 
has been called the English Palladio ; and, indeed, he 
succeeded so well in acquiring the peculiar manner of that 
architect, that he richly deserves whatever credit the appel- 
lation conveys. It is unfortunate, however, for Ins own 
reputation, that he had not looked beyond Palladio and 
their common preceptor Vitruvius to the models the 
latter pretends to describe ; in which case he might have 
been the means of solving the question whether the truly 
classical architecture of the ancients could ever be intro- 
duced here with any advantage. But instead of that he 
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brought nothing home but Italian rules and Italian pre- 
judices. Jones commenced the truly Gothic custom of 
thrusting Cmquecento fittings into our Pointed cathedrals, 
by putting up an Italian screen m that of Winchester , 
and he barbansed the ancient cathedral of St Paul m 
London, by repamng it according to his notions of Pointed 
aichitecture, whilst at the same he defaced its exterior by 
affixing to it an Italian front Of the Palladian style, 
however, he was a complete master. He designed a 
royal palace, which was to have been built at Whitehall, 
m a manner as far superior to those of Versailles and 
the Esconal as the works of Palladio are to those of 
Borromini. The only part of Jones’s design ever ex- 
ecuted is the structure called the Banqueting House, whose 
exterior is an epitome of many of the faults, and most 
of the beauties of the Palladian school. It rises boldly 
from the ground with a broad, simple, and nearly con- 
tinuous basement, or stereobate, and the various compart- 
ments of its principal front are beautifully proportioned, 
but though the circular pediments to the windows, the 
attached unfluted columns, with broken entablatures and 
stylobates, the attic and balustrade, be the materials of 
Palladian, it may be confidently denied that they are con- 
sistent with classical, aichitecture Another well-known 
work of this architect is the Italo-Vitiuvian Tuscan church 
of St Paul, Covent Garden, whose eastern portico is well- 
proportioned m general, but grossly deformed m detail, 
and whose interior was left to take care of itself, having 
absolutely no charm either of pioportion 01 detail 

Architecture was in abeyance m this country, again, from 
the troublous times of Charles I. till the restoration of the 
monarchy m the person of his son, whose French taste 
would have completely Gallicised the architectuie of the 
nation, if the genius of Sir Christopher Wren had not been 
present to avert the infliction, or rather to modify it , for it 
cannot be denied that the influence of the French manner 
had an effect on the architecture of this countiy from that 
penod down to the middle of the last centuiy Indeed, 
Wren himself knew the stylo he practised mainly from 
books and the structures of France; and, m consequence of 
his visit to France, the peculiarities of the Fiench style are 
obvious in many of his less esteemed works. Fortunately, 
however, he was proof against the grosser peculiarities of 
the Cmquecento, whether m the books of the Italians or 
in the edifices of the French , and his own productions show 
that he had imbibed much of the spuit of the antique 
monuments of Italy, which he could have known only from 
engravings, and those very imperfect ones. The field that 
was opened to his genius by the great fire of London m 
1666, and its result, are equally well known. It is true 
that the general absence of taste and feeliug with regard to 
the Pointed style extended even to him. Wren was guilty 
of many offences m that respect, besides giving authority to 
the opprobrious term Gothic ; and m no case moie so than 
in the construction of the towers added to W estmmster Abbey, 
which are a lasting proof of his ignorance of its most obvious 
principles. Nevertheless, to the influence of our beautiful 
native style on his mind the architecture of his period is 
indebted for some of its best works. If Wren had not 
been accustomed to contemplate the graceful and elegant 
pyramids or spues of his native country, he would never 
have originated the tapering steeple, in the composition of 
which with the materials of Italian architecture he still 
stands as unrivalled as he was original. Witness the 
steeples of Bow Church and St Bride’s m London, the 
former of which is hardly surpassed m grace and elegance 
by the pointed spires themselves. It must remain a con- 
stant subject of curious speculation, what effect would have 
been produced on this great head of the English school of 
Oinquecento architecture if he had known the remains of 
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ancient Greece and Borne from peisonal observation. With 
his splendid genius and fine taste, if he had not been 
imposed on by the specious pretence of the Italo-Vitruvian 
school, his works might have been models for imitation 
and study, as they are objects of admiration, as it was, 
he avoided many of the faults of that school, and improved 
on many of its beauties Although he did not know the 
Greek style at all, and knew the Homan only through 
imperfect mediums, and, indeed, had never seen an example 
of either, whenever he has varied from the Itakan practice 
it has been towards the proportions and peculiarities of the 
Greek 1 The great west front of St Paul’s, though it is 
said to be imitated from that of St Peter’s in Eome, or 
rather from what it was proposed to be, with the two 
towers to form its wings, is a much finer, a more imposing, 
and more classical specimen of architecture than its pio- 
totype ; for the advantage the latter should have m being 
of columns m one height is lost entnely in their poverty, 
and in the miserable arrangement of the whole front, 
whereas that of St Paul’s is in two noble pseudo-prostyle 
and recessed porticoes, with the columns fluted, and gene- 
rally conceived and executed in much better taste than 
those of St Peter’s The entablatures, though massive, are 
finely proportioned, and sufficiently ornate to be elegant ; 
they are, too, quite continuous, and the upper one is sur- 
mounted by a noble pediment, whose pyramidal form gives 
at the same tune dignity and a finished appearance to the 
whole front. The coupling of the columns, however, and 
the putting of one columnar ordinance over another, can 
only be defended by the practice of the Italian school ; 
though, m the present case, both are rendered less offensive 
by the judicious management of the architect Nothing 
shows more strikingly the superiority of St Paul’s to St 
Peter’s as an architectural composition, than a parallel of 
their flanks The great magnitude of the latter may strike 
the vulgar eye with admiration in the contrast , but the 
rudest taste must appreciate the surpassing merit of the 
former in the form and arrangement of the cupola, and the 
noble peristyle, with its unbroken entablature and stylobate, 
out of which it rises, when compared with the sharper form 
and depressed substructure of that of St Peter’s. The 
supeuonty of St Paul’s m the composition of the mam 
body of the edifice is not less m degree, though, perhaps, 
less obvious, than in the supei structure. In the one it is 
broken and frittered, and m the other almost perfectly 
continuous, m broad, bold, and effective masses. 

The history of the woiks oi Sir Christopher Wren is , 
the history of the architecture of the penod m this 
countiy } and as it must be admitted that he was not 
so successful m the composition of the architecture ol 
secular structures as of ecclesiastical, it will follow that our 
seculai edifices of that time are of inferior ment. If it 
weie not indeed an historical fact, it would hardly be credited 
that Chelsea College, the old College of Physicians in 
London, and the halls of some of the city companies, are 
by the architect of Bow Church and St Paul’s. 

The style introduced by Sir John Vanbrugh, who may 
be said to have succeeded Sir Christopher Wren m the 
direction of architecture in England, was distinguished by 
massiveness unsuited to the style m which he built, which 
was, of course, Itahan. It was, however, free from the 
extravagances which characterise that style generally m 
other countries at the same period, but was certainly more 
suited to the soberer character of ecclesiastical than of secular 
structures, whereas Ms principal works were noblemen’s 
mansions. Vanbrugh’s faults were generally those of Michel 
Angelo ; he was a painter architect, and did not understand 
beauty of proportion and detail so well as the pictorial 
arrangement of lights and shadows, — to produce which m 
the Cmquecento it is almost necessary to part with all the 
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higher beauties of architecture Hawksmoor added tc the 
style of his master that noble ornament in which Italian 
works are so very deficient — a prostyle portico. His com- 
positions are marked by severe simplicity, and only want 
to be absolved from a few faults and enriched with a few 
elegances to be among the best of modem times. Hot the 
least distinguished architect of the same age (the first half 
of the 18th century) was the earl of Burlington, who was 
a passionate admirer of the style of Palladio and Inigo 
Jones. Many of the edifices erected by Kent are asserted to 
be from the designs of that nobleman, who, with consider- 
able talent, was, however, a somewhat bigoted devotee to 
Vitiuvms and the Cmquecento generally, as well as to 
Palladio m particular j for he frequently used columns 
repiesentmg half -barked trees in conformity with the silly 
tales of Vitruvius, and the sillier whims of his disciples 
The portal of his own house in Piccadilly, and that of the 
King’s Mews, were special examples of this bad taste, and of 
other faults of the school besides Lord Burlington built 
for himself at Chiswick a villa on the model of the Villa 
Oapra, or Rotonda, near Vicenza — a structure winch has 
been called the master-piece of Palladio In form and 
proportion it is certainly elegant, but its details strongly 
exhibit the poverty of Italian columnar architecture, when 
unaided by the frittering which is its bane, and almost 
sfcs only element of effect. Gibbs, a contemporary, had, 
Like Hawksmoor, imbibed a taste for the classic prostyle 
portico, which he evinced m St Martin’s Church in London, 
but that he also was m the trammels of the Italian school 
is no less evident, m the same stiucture, to a considerable 
extent, and still more so in the chuich of St Mary m the 
Strand, which is a mediocre specimen of aichitecture, though 
a favourable one of its style. During the following half- 
century (the latter half of the 18th) Sir William Chambers 
and Sir Robert Taylor were the most distinguished architects 
of this country. They were both men of genius and skill, 
who had availed themselves of the remains of Roman 
antiquity to good purpose (for as yet those of Greece weie 
either unknown or unappreciated), and the former has left 
us, in the Strand front of Somerset House in London, 
perhaps the best specimen of its style in existence Other 
parts of the same edifice, however, are far from deserving 
the same degree of praise, indeed, as an architectural 
composition, the rivei fiont is altogether inferior in ment 
to the other, though of much gi eater pretence The inner 
fronts to the great quadrangle, though exhibiting good 
parts, aie, as a whole, not above mediocrity. An air of 
littleness pervades them , and the general effect of the 
fronts themselves is made still -worse by the little clock 
towers and cupolas by which they are surmounted , and 
to this may be added the infinity of ill-arranged chimneys, 
which impart an air of meanness and confusion that nothing 
can excuse While Sn William Chambers and a few others 
were applying the best qualities of Italian architecture, 
indeed, improving its gene lal character, and, it may be said, 
making an English style of it, there were many structures 
raised m various parts of the country m a manner hardly 
superior to that of the time of James I -structures in 
which all the meanness and poverty of the Cmquecento are 
put forth, without any of its elegance of proportion, or that 
degree of effectiveness which men of talent contrived to 
give it During the same period, too, the seeds of a revolu- 
tion were sown, which almost succeeded in ejecting the 
Italian style and its derivative from this country, without 
perhaps having furnished a complete equivalent 

In the year 1748 James Stuart and Nicholas Revett, 
two painters pursuing their studies in Rome, having 
moreover paid some attention to architecture, issued “ Pro- 
posals for publishing an accurate descuption of the Antiqui- 
ties of Athens, Ac.” These proposals met with general 
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| approbation, and in consequence they determined on prose- 
cuting their plan , but various hindrances prevented their 
arrival in Athens till March 1751, when they commenced 
measuring and delineating the architecural monuments of 
that city and its environs. In this work they were unre- 
mittingly employed (as far as their own exertions went, for 
they were frequently interrupted by the Turks) for several 
years, so that they did not reach England with the result 
of their labours until 1755, and, by a series of almost 
unaccountable delays, the first volume of their work did 
not appear until the year 1762. Sixteen years more expired 
before the second issued from the press , and the third was 
not published until 1794, being neaily fifty years fiom the 
time the work was first announced ' In the meantime a 
Frenchman of the name of Le Roy, who was at Rome 
when our countrymen issued their proposals, had gone to 
Athens, and collecting m a very short time some loose 
materials, had published at Pans, in 1758, a work which 
lie called Les Ruines dcs ]ilus beaux Monumens de la Giece, 
die , in which he makes not the slightest mention of Stuart 
and Revett, or of their labours or intentions, with all of 
winch he was well acquainted. This work is, moieovei, 
notoriously and grossly mcoirect, — so incorrect, indeed, as- 
to Tna.lrp. it diffi cult of belief that its author ever saw the 
objects of which he professes to give the representations 
It was, however, from M le Roy’s work that the public had 
to judge of the merits and beauties of Greek architecture , 
for the first volume of Stuart and Revett’s Antiquities did 
not appear for several years after it, and that doe3 not 
contain any pure specimen of the national or Done style 
the second, which does, was not published foi twenty yeais 
after Le Roy’s. Considenng, therefore, the source of 
information on the subject, it can hardly bo vvondeied at 
that Greek architecture was vituperated on all sides , and by 
none with gi eater acrimony than by Sir William Chambers, 
whose apology must be ignorance and the prejudices of 
education He really did not know the style he carped 
at, and his education ni the Italo-Vitruvian school had 
unfitted him for appi eciating its grand, chaste, and simple 
beauties, even if he had known it. N otwithstandmg the mis- 
lepiesentations of Le Roy, the vituperations of Chambers, 
the established reputation of Italian architecture, and the 
trammels which Vitruvius and his disciples had fixed on 
the public mind, when Stuait and Revett’s work actually 
appeared, the Greek style gradually advanced m esteem, by 
its intrinsic merits alone — for it has had no factitious 
aids, and since that period, Greece and all her colonies 
which possess remains of her unrivalled architecture have 
been explored, and we now possess correct delineations of 
almost every Gieek stiucture which has survived, though 
m rums, the wreck of time and the desolation of baibansm 
To our country and nation, then, is due the honour of 
opening the temple of Greek architectural art, of drawing 
away the veil of ignorance which obscured the beauties it 
contains, and of snatching from destiuction, and consequent 
oblivion, the noble relics of ancient architecture which hear 
the impress of the Grecian mind Hot only, indeed, were 
we the first to open the mine, but by us it has been pnn- 
cipally worked , for among the numerous tieatises on the 
Hellenic remains which now exist, by far the greatest 
number, and indisputably the most correct, aie by English- 
men, and have been published m England. It required, 
however, a generation for the effects of ignorance and pre- 
judice in some, and imperfect knowledge m others, to 
wear away before any effects of the study of the Greek 
style could be obvious iu our structures. The works of 
the Adams, who were the contemporaries and immediate 
successors of Sir William Chambers, evince a taste for the 
beauties of Greek architecture, but a very imperfect know- 
ledge, indeed, of the means of reproducing them. The 
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architects who had the direction of our principal works 
during the earlier part of this century had the disadvantage 
of being pupils of those who were themselves, as we have 
shown, incompetent to appreciate the Greek style ; and at 
a time, too, when the state of Europe prevented all access to 
the remains of Greece and Home, so that no great improve- 
ment could perhaps be expected from them Personal 
study of the monuments they wish to rival is the absolute 
duty of all architects, and it is possible that study even of 
the older examples may m all cases teach them some useful 
lesson. The structures of Egypt may show us how to arrange 
large masses harmoniously and effectively, those of Greece 
and Rome how to impart grace and dignity. The struc- 
tures of Italy show us how far the materials of ancient archi- 
tecture may be moulded to modern uses, while at the same 
time they give practical warning of what may result from 
the abuse of the most obvious principles of tbe art, and 
from the neglect of our national style or the requirements of 
our own country and climate, with which it is almost 
unnecessary to say it is quite impossible to harmonise 
the works of so entirely different a climate as that of 
Greece 

The difference between tbe representations of the Athe- 
nian antiquities by Stuart and his colleague, and the 
misrepresentations of them by Le Roy, appears to have 
opened the eyes of the world to those of ancient Rome, 
to see if they too had not been dealt with unjustly , for 
much more correct delineations of them had appeared 
than those of Palladio and Desgodets, — delineations of 
them as they exist, exhibiting the spirit of the ori- 
ginals, and not warped to the Vitruvian precepts, and 
thereby stripped of their best quality, truth The ex- 
cavation of the ancient cities of Herculaneum and Pom- 
peu has opened to us much interesting and instructive 
matter, and their ruins have now been correctly de- 
lineated. 

It is an argument in proof of the classical beauty of the 
Pointed style, that when the eyes of men were opened to 
the perfections of Greek architecture, they began to discover 
its ments also Pointed architecture, under the opprobrious 
name Gothic, had long been a subject of discussion among 
antiquaries, — that is, essays were written by them to prove 
how the pointed arch originated, but none appreciated its 
beauties Our Pointed cathedrals and churches were, after 
the example of Inigo Jones, ruthlessly barbarised in course 
of repairing and fitting them up. If an architect were 
employed to do anything about one of them, he appears 
to have thought it incumbent on bim to convert it to the 
doctrines of his own faith — to Italianise it Deans and 
chapters for the most part entrusted their commissions to 
country masons and plasterers, who also operated according 
to the laws of the “ five orders ” About tbe middle of the 
18th century one Batty Langley endeavoured to draw the 
attention ot the world to Pointed architecture, by reducing 
it to rules, and dividing it into orders Eortunately he was 
only laughed at, and both he and the book he published 
on the subject were soon forgotten. One of the first men 
m rank and influence of his time, in matters of taste par- 
ticularly, Horace Walpole, patronised Pointed architecture, 
but ineffectually. He had himself neither taste nor feeling j 
to appreciate its beauties, as his Strawberry Hill clearly 
shows. Delineations were indeed put forth from time to j 
time, hut generally so rude and imperfect, that they did 
more harm than good. The Society of Antiquaries, how- 
ever, at length took up the subject, engaged Mr John 
Carter, an ardent and judicious admirer of our national 
architecture, and commenced the publication of a series of 
splendid volumes, containing engravings of its best speci- 
mens, from drawings and admeasurements by him. The 
Antiquities of Athens had already done much to dispossess 
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men of their prejudices, by showing that Greek architec- 
ture, though neither Vitruvian nor Palladian, was never- 
theless beautiful , and the great work of the Society of 
Antiquaries did the same for Pointed architecture. Since 
the death of Mr Carter our national buildings have been 
studied, catalogued, drawn, and published by an infinity of 
admirers, who have done their work with zeal which has 
been thoroughly enthusiastic The works of the elder 
Pugin were the first to show how architecture ought to be 
drawn, whilst the work of Mr Rickman was the first to show 
how it ought to be studied. From the time of these two 
pioneers in the work, it would be impossible to catalogue 
a hundredth of the works which have besn devoted to the 
subject Nor have they been written by architects only 
On the contrary, a large number of them are the work of 
amateurs, and it may be truly asserted that never since 
art has been written upon at all have so vast a num- 
ber of publications, on every branch of it, been given 
to the world as within the last thnty years have been 
devoted to the illustration and history of our national 
Gothic architecture. Germany and France have been 
equally prolific on the same subject, and the only diffi- 
culty now is, out of the mass of materials how to select 
that which is useful and to the point. In Spam and 
Italy no such zeal has been shown, and the elucidation 
of their medieeval antiquities has been left almost entirely 
to foreign hands. 

Saracenic Architecture 

The beautiful forms by which Saracenic or Arabian 
architecture is best known were wrought into a style, if 
they were not invented, by the descendants of the wild 
Aiab tnbes who accepted Mahomet as their leader and 
prophet. In estimating their influence upon architecture, 
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Architecture Arabe en Caire. 


the first point to be considered is whether the Arabs, as 
they emerged from then deserts and overran the rich 
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forms of art were known to the Arabs in early times. 
We gather also that the minaret, one of the most promi- 
nent and beautiful forms of their architecture, could not 
have been used in early times, since we are told that 
the call to prayers was then made from the roofs of the 
mosques. 

The earliest example of a mosque in Arabia itself is 
supposed to have been that at Mecca, 705 a.d. But this 
was rebuilt in the 15th century, and that of Medina 
in the 16th, and we have no definite account of the 
original structures. The earliest of those which still 
exist are the Mosque of Amrou at Cairo (about 642 A.D.), 
and that of Damascus (705). Both of these were built 
of columns, <fcc., obtained by the destruction of Roman 
work 

In the Mosque of Tooloon at Cairo we find for the first 
time anything original. It was constructed about 879, 
and is said to have been designed by a Christian architect. 
Indeed, numerous passages in the early history of the 
Saracens seem to show that their architects and art workers 
generally were foreigners, attracted from Baghdad, Byzan- 
tium, and other places. It was the same throughout their 
progress in Spain as well as in Egypt ; and however that 
style was eventually formed, which has given to us the 
beautiful domes and minarets of Cairo, the Alhambra 
in Spain, and the houses of Algiers, there can be little 
doubt but that it was based upon the art of Persia and 
Byzantium. 

Ultimately it developed into two very distinct forms, — 
the Arabic of Cairo and the Moorish of Spain. But these 1 
still showed themselves, both in general form and in details, 
to be members of the same great family which we now 
call Saracenic. The chief structures in this style are the 
mosques and tombs. The former are very simple in plan, 



Fid. 48. — Exterior view of Eaid Bey .Mosque, Cairo. From Coste. 


towards Mecca. Hear thi3 was a pulpit (mimbar), and as 
this part of the edifice was of course the most frequonted, 
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the colonnades were made of extra depth. In the centre 
of the court was a fountain, just as in the atrium of the 
Christian basilicas ; and conspicuously, sometimes at each 
corner of the mosque, was placed a minaret. The size of the 
whole and the number and richness of the columns might 
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vary, hut the general arrangement was nearly always the 
same, the really essential parts being the prayer niche, the 
pulpit, the fountain, some protection against the burning 
noonday heat, and some elevated place from which the 
priest could call to prayers. A remarkable exception 
to the ordinary plan occurs in the celebrated Mosque 
Soultan Hassan at Cairo, which is in the form of a cross, 
the four arms being arched over, whilst the centre is left 
open and contains the usual fountain. Closely connected 
with the mosque is, often, the tomb of its founder. This 
is nearly always covered with a dome which, when on a 
large scale, was almost invariably a sign of a sepulchral 
edifice. 

In these mosques and tombs we meet with general forms 
and details unknown elsewhere in Western art at the time 
of their erection. First of all we meet with the pointed 
arch. Very early in the style, and long before the era of 
Pointed architecture, this arch was used by the Saracens. 
But peculiar to their art are the beautiful minarets. 
Springing from a square base, they were gradually brought 
to an octagon or a round with a corbelled gallery at every 
change, and each part ornamented by diaper work of the 
most elaborate kind. The domes aro equally varied and 
beautiful. They spring from a square base, and are 
gathered into the usual circular form in the most graceful 
manner. Quite opposite also to the Western mode, the 
external surfaces of the domes are sometimes decorated with 
diaper or other work, beautiful in itself and equally so in 


its application, and never is the Saracenic dome concealed 
outside by a conical roof. The want of a crowning cornice 
to the long lines of the walls was to some extent supplied 
by a peculiarly bold crest ornament often filled in with 
rich scroll or other work. A variety of these adorns many 
of the mediaeval palaces of Venice. The ornamentation 
was almost entirely conventional, as the strict rules of the 
Koran forbade the copying of any natural objects. That 
this rule was not always followed may be seen in the 
Alhambra ; but it, nevertheless, was in general attended 
to, and wonderfully beautiful were the results of this 
absence of all copying. Intricate scrollwork, flat in 
appearance on the surface, but really in various planes and 
intertwining, formed the usual basis. And from the scrolls 
came a sort of leafwork certainly like nothing in nature, 
but most graceful and varied in its elegant curves. The 
whole is utterly conventional — as entirely the creation of 
the artist’s mind as the most conventional work of a Gothic 
architect. The capitals of the columns were usually some 
adaptation of the classic. But in Spain, as specially 
seen in the Alhambra, they were of quite an original 
type, somewhat like that which we have described as 
being the germ of the Ionic, but with long leaves under 
the block, tied together with a hand at the top of the 
shaft. 

One of the ornaments peculiar to the Saracens, and 
constantly used by them, was the honey-comb by which 
they brought the square base, which they almost always 
used on plan, into the cir- 
cular dome or niche-head. 

It was, in fact, the Saracenic 
pendentive. In its simplest 
form it occurs very early 
in the style, as, e.y., at 
the Mosque of Tooloon at 
Cairo, and was composed 
of a series of small niches, 
the pointed head of each 
of which bent forward at 
the top and formed the 
springing point of two 
others. The repetition of 
a few rows of this pro- 
duced a pendentive in 
which it is impossible to 
detect any harsh point 
of junction between the 
squarebaseand the circular 
finish. Sometimes this 
honey-comb work was ex- 
ceedingly intricate, and 
formed niche-heads, roofs, 

<fec. Good examples of this 
occurs at the Zisa, Palermo, 
and at the Alhambra. The 
entrance doorways 



a very high square recess; 
but the Saracens were as 
careful as the Gothic archi- 
tects not to dwarf the size 
of the interior of their 
buildings by making the Fia. 50.— -Capital and Springing of 
actual openings large, and hom the Hall of Abenccr- 

thus the recess was brought ra £ as > . ^ ra * 
down in height by elaborate work in the upper part, and 
the actual doorway thus reduced to just the size required 
for use. The windows were, of necessity, small, in order to 
guard against the heat; they were fitted up with thick 
bars of mar ble or of plaster, in elaborate diaper patterns, 
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these being filled in with pot metal glass, brilliantly 
coloured. The ceilings, when not domed, were flat, show- 
ing the timbers, which, in the finest examples, were richly 
painted and gilt, the wood being first canvased over, and 
then covered with a fine thin stucco to receive the decoration. 
The pavements were of marble mosaic, in some cases lighted 
up in colour by enamelled earthenware tesserae. The walls 
were often lined with still more elaborate mosaic, the out- 
lines being in some cases marked out with mother-of- 
pearl. Add to this that the pulpits, doors, and other 



Fig. 51.— Pendentive, from the Court of the Lions, Alhambra. 


woodwork were of the most exquisite workmanship, and 
the bronze hinges, <fcc., often chased in a manner scarcely 
to be paralleled in any other style, and we have a com- 
bination of outlines and details which could scarcely 
be surpassed in design or execution in buildings 
of a size comparatively so small. Admirable descrip- 
tions of Saracenic architecture in Spain have been given 
by the late Mr Owen Jones and M. Coste; of that in 
Egypt, also by M. Coste, and in India by Mr Fergus- 
eon. Of the houses in Egypt the best descriptions, pro- 
bably, are those given in The Modern Egyptians , by 
Mr Lane, who has illustrated his work by numerous de- 
tails of the carved wood and other work in which the 
Arabs excelled. Of the houses in Algiers, a peculiar- 
class, an account is given by Professor Lewis in the 
Transactions of the B. Institute of British Architects ; 
1868 - 9 . 

It remains only to say that the present successors of 
the Saracens seem now to have lost nearly all claim 
to individuality in art, and to be unable even to copy 
or imitate the illuminated MSS., the mosaics, the carv- 
ing in wood or in ivory, which lend so great a charm 
to the old work. What is now done is merely a copy, 
and a had copy, of the work of their European neigh- 
bours. 


Chinese Architectubje. 

The buildings of the Chinese are very inferior ir. 
character to those of India ; in fact, Mr Fergusson goes st 
far as to say, “ China possesses scarcely anything worthy 
of the name of architecture.” Sir W. Chambers has 
described one of the Buddhist temples, that at Ho-nang, 
which is not unlike those of India in arrangement. There 
is an extensive court, with avenues of trees, leading to a 



Fig. 52. — Temple of Confucius, Shanghai, China. 


flight of steps and portico of four columns. In a second 
vestibule behind this are four colossal figures bearing 
various emblems. Beyond this is a very large second court, 
entirely surrounded by colonnades and small sleeping cells 
for the priests or bonzes; in other words, a huge cloister, 
much like the Indian viharas. In the same ranges are four 
pavilions filled with idols, and large rooms for refectories, 
behind which are the kitchen, courts, Ac. At the extreme 
corners of the grand court are four other pavilions, the 
dwellings of the higher order of priests. At equal distances 
behind each other, down the centre of the court, are three 
larger pavilions, called tings, entered on each side by a flight 
of steps, and a fourth engaged in the cloister itself, and 
having a front portico and one flight of steps only. The 
first three are square, two stories in height, the lowest 
surrounded by fourteen columns, each face or front showing 
six. They have rude caps, composed of eight brackets, 
projecting various ways. Sir William Chambers says there 
are four species of tings , — three used for temples and the 
fourth for gardens; some having a gallery and fretted 
railing round the first floor on the outside, the upper story 
being set back. The roofs all have the peculiar hollow dip, 
which leads one to suppose their prototype was the tent, 
the sag of the cloth of which would suggest the form. 
They are frequently surmounted with a sort of cresting and 
finial, and each angle is turned up sharply, and ornamented 
with a dragon. Sometimes the columns have a frieze 
perforated in the form of frets; sometimes the same is 
also under the eaves of the upper roof. Examples are 
also given of smaller octagonal tings, intended to cover the 
large vessels in which the Chinese burn gilt paper to their 
idols. 

Mr Simpson has given an interesting account of the 
temple of Heaven at Peking. It lies in an open space of 
about one mile square, surrounded by a triple enclosure. 
In this space were kept the animals destined for sacrifice. 
The temple proper consisted of several detached structures, 
the most sacred being to the south, and consisting of a 
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raised platform approaclied by three terraces, and bearing 
simply an altar unscreened by any building and open to the 
sky. The northern structure was roofed but not enclosed 



Fia 53 — Temple of Heaven, Peking 


Four pillars supported the mam roof, which was 99 feet 
high, and lower roofs round the higher one were upheld 
by 24 columns of less height, all richly sculptured and 
gilt 

The accompanying illustrations (figs 52 to 54) represent 
Chinese temples of different types. 

The most striking buildings in China are, however, the 
tapering towers which they call taas, and our old writers 
pagodas These are of brick covered with marble, or most 
generally with glazed tiles , and are built in stories, one 
over the other, from three, four, or five, to as many as nine 
m number Each story is reduced in width, and has a 
gallery round it The roofs are hollow or sagging, like 
those formerly described. They project a great deal, the 
corners being turned up sharply On these light bells are 
suspended, which make a constant ringing when the wind 
blows. The roofs are covered with glazed tiles of various 
colours, and the summit ornamented with a species of spire 
and finial. The most celebrated of these was that known 
as the porcelain tower at Nanking. It had nine stories, 
and was about 200 feet high, exclusive of the iron spire. 
At each angle was a bell, making seventy-two m all ; and 
there were eight chains hanging fiom the top of the finial 
to the angles of the spire, and carrying nine bells each, or 
seventy-two more This celebrated building was destroyed 
by the Taepings m 1853. The taa is not a pagoda or 
temple, but a memorial of some event or of some great 
personage. At Peking is one used as an observatory, and 
at Nanganfoo one was erected simply to bring good 
luck 

Buildings called Toov Tang , or halls of ancestors, are 
found m all considerable towns. These much resemble 
temples, but instead of idols, memorial tablets are placed 
in the niches to record the transactions and deeds of the 
“ worthies ” or celebrated inhabitants of the neighbour- 
hood. 

The Pai Loo , or Pai Fang , is another common object in 
C hina. These are monumental memorials, though they 
have been mistaken for triumphal arches. Quatremke 
says, the Chinese annals reckon 3636 of these, erected in 
honour of literary men, philosophers, princes, generals, <fcc. 
The smaller are of wood, forming a sort of doorway. The 
larger have three openings side by side, and over these are 
several broad panelled fascias for inscriptions and carving, 
which is often very bold and in high relief, and over all is 
a projecting cornice carrying a tiled roof. Chambers has 
given one, the side gateways of which have sermcircular 
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arches, with festoons of drapery. The resemblance of 
these to the famous Sanclu tope is evident, as is also then 



Fio 54 — Temple of Agriculture, Peking 


being adaptations from wooden onginals, for the stones aie 
put together with mortices and other joints just as a wooden 
framework would be. The Chinese gateways are, however, 
very poor m comparison with those of India 

There is not much variety of design about the houses of 
the Chinese, as e^ery one must be on a scale corresponding 
to the rank of the inhabitant Le Comte mentions a case 
where a mandarin was obliged to pull down one that he 
had constructed of a somewhat better quality than those of 
the otheis Chambers has given a plan of a house which 
he says is of very common design It is about 2 GO feet 
from front to back, and about 65 feet wide It is entered 
at the front by a passage nearly 20 feet wide, which goes 
nearly through the entue building On each side of this, 
fronting the street, is a shop, with its back shop It 
should be stated, that the divisions on the two sides of the 
central passage exactly conespond with each other First 
we have two studies and two small bedrooms ; then two 
saloons or reception rooms, about 24 feet by 18, looking 
into open courts or gardens, with fish ponds, fountains, 
flowers, &c , divided by walls , then two more saloons with 
bedrooms, and then the great dming-hall, which runs right 
across the house. This is about 60 feet by 30, and is 
carried on eight columns Behind this is the kitchen and 
other offices. The first floor has two bedrooms, one on 
each side of a passage, for the shop-keeper ; then, on each 
side is a saloon and the bedrooms for the family. Between 
these last, and also carried on columns, is the hall where 
the family idol is worshipped This overlooks the open 
gardens before mentioned At the further end of these 
courts are two more saloons and bedrooms, and then a hall, 
said to be devoted to the use of strangers or visitors, which 
is over the ground floor dining-hall, and of the same size 
Chambers tells us every house has a number of movable 
partitions kept ready, to be put up to subdivide the 
larger rooms. 

The tombs are as singular as the rest of the Chinese 
edifices. The grandest of them, viz , those of the Ming 
dynasty, which ended in 1628, have been well described 
by Mr Simpson in the Transactions of the JR. 1. B. A , 
1873-4. One of these tombs is at Nanking, but the chief 
are about 40 miles north of Peking _ The entry is by a 
grand Pad Loo of five gateways m white marble, and then 
through several other gateways to a singular dromos, nearly 
a mile long, of 32 colossal figures (ranged in pairs), soma 
human, others of camels, griffins, elephants, <fec. Such a 
dromos exists also at Shanghai. The tombs, thirteen in 
II ™ 57 
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number, are ranged round tlie base of a hill and extend for 
several miles. Each consists of an earthen mound about half 
a mile in circuit, having, at its base, a crenellated retaining 
wall 20 feet high. The mound has no entrance, nor any 
indication of the exact place of burial. To the south of the 
tomb is a temple in an open court, about 1200 feet by 500. 
The plan is just the ordinary one of a palace, and the 
names, “The House of the living and the House of the 
dead," seem to show clearly that this resemblance was 
intended. 

The Chinese method of construction is very peculiar. 
Their roofs are put up first, supported on wooden posts, which 
are removed as the permanent fabric is built. The walls of 
the grand edifices are of stone, but the ordinary material 
is brick, and the work is often executed with beautifully 
close joints. In palaces and temples the whole was often gor- 
geously coloured with glazed tiles, or the bricks themselves 
were coloured and glazed. A magnificent example of this is 
a temple near the summer palace at Peking, all of which 
is of bright majolica, except its marble base. As with all 
structures belonging to the emperor the colour was yellow, 
it being a capital offence for any other person to use that 
colour. 

The Chinese never use square timber when they can get 
round trees of a suitable size, probably on account of the 
lightness, strength, and convenience of the bamboo. The 
roofs are of very peculiar construction, and all timbers are 
left visible. The windows are filled in with the lining of 
the oyster shell, which looks like talc, and is quite as 
transparent ; and the main door is frequently a perfectly 
round aperture. The old buildings of the Chinese, like 
those of the Saracens, are fast going to decay, and the 
streets of even their grand capital, Peking, now exhibit 
immense ranges of ruined buildings. 

Ancient American Architecture. 

It was not long before the exhumation by Mr Layard, in 
Central Asia, of the wonderful remains of fine art entombed 
in earthen mounds, that Mr J. L. Stephens, when engaged 
on a mission from his Government — that of the United 
States of North America — to some of the mutable states 



Fig. 55 . — Ruins of Tcocalli or Temple at Palenque. 


of Central America, heard of and tracked out in the forests 
of Yucatan 1 the remains of a bygone time, exhibited in 
sculptural and architectural monuments of a coarse charac- 
ter, affording a strange counterpart to those which Mr 

1 Lord Kingsborougli’s great work, The Antiquities of Mexico, con- 
tains, in some of the later volumes, representations of monuments 
which would almost appear to "be the same as some of those subse- 
quently explored by Mr Stephens. 
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Layard describes as having existed in and about the 
valleys of the Tigris and Euphrates. The remains of fifty 
or sixty cities have been discovered, the most interesting 
being those of Chololu, Palenque, Uxinal, Tescuco, and 
Mitla. The chief structures were evidently temples 
( Teocallis ), raised high above the surrounding buildings on 
grand basements, square on plan, and rising by huge steps 
to the summit, so as to have the general outline of a low 
truncated pyramid. One at Palenque is 280 feet square at 
the base, and about GO feet higb to the platform, on which 
stands the temple, the latter being oblong on plan, measuring 
about 7G feet by 25. It was a low building, with a roof 
formed by stone gradini, so as to be, in fact, a continuation 
of the pyramid. Other structures, supposed to be palaces, 
are described by Mr Stephens, Mr Catherwood, Lord 
Kingsborough, &c., and copiously illustrated in their works. 
Many of them are very extensive, but of no great elevation. 
They are chiefly built on massive stone basements and 
surmounted by cornices, the friezes of which are adorned 
with evident imitations of logs of wood in upright rows. 
The greater part of the roofs were of wood, but among the 
objects represented in Mr Catherwood’s Views of Ancient 
Monuments in Central America , Chiapas, and Yucatan , are 
several examples of vaults having the arch form, but not 
being arched vaults,— that is to say, of vaults presenting 
the appearance internally, or upon the soffit, of arches, but 
formed by the gathering over of horizontally-coursed 
masonry, with the inner and lower angles worked away — 
or cleaned off, as it is technically expressed — to the appear- 
ance on the inside which an arched vault would present. 


NORTH 



Fio. 56. — Plan of Temple at Palenque. 

(See fig. 59.) The circumstance tiiat the arch form pre- 
sented in the American monuments is produced by the 
gathering over of horizontally-ranged masonry, and not by 
means of arch structure, would seem to show clearly that 
if the builders ever had intercourse with the Old World, it 
was before the properties of the arch were known and 
exemplified in it. These remains show an advance on the 
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Pelasgic and Celtic monuments of tlie Old World, and 



Fig. 57. — Elevation and Plan, from Palenque. 



take the general character of the stoneworks of Egypt and 
India ; but like those 
works, they exhibit 
the vaulted form by 
gathering over and 
not by arching. 

Mr Catherwood 
states that he and 
Mr Stephens concur 
in the opinion ex- 
pressed by Mr Pres- 
cott, in his History 
of the Conquest of 
Mexico, — “ that 
though the coinci- 
dences are suffici- 
ently strong to 
authorise a belief 
that the civilisation 
of Anahuac (Ancient 
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Mexico) was in some degree influenced by Eastern Asia, yet 
the discrepancies are so great as to carry back the communi- 
cation to a very remote period, so remote that this foreign 
influence has been too feeble to interfere materially with 
the growth of what may be regarded, in its essential features, 
as a peculiar and indigenous civilisation ; ” and this opinion 
the monuments, as presented by Mr Catherwood, would 
seem fully to justify. Bub Mr Catherwood adds to this, 
as the ground, it would appear, for coinciding with Mr 
Prescott’s opinion, that the results arrived at by Mr Stephens 
and himself “are briefly, that they (the American monu- 
ments) are not of immemorial antiquity, the work of un- 
kuown men; but that, as we now see them, they were 
occupied and probably erected by the Indian tribes in 
possession of the country at the time of the Spanish con- 
quest, that they are the production of an indigenous school 
of art, adapted to the natural circumstances of the country, 
and to the civil and religious polity then prevailing ; and 
that they present but very slight and accidental analogies 
with the works of any people or country in the Old 
World.” 

Less artistic, but more vast and massive, are the struc- 
tures in Peru, which have been as yet imperfectly explored. 



Fig. 60. — Stone Circles ( Intihmtxmus ) at Sillustani. 
From Squier’s Peru. 


Referred by Mr Prescott to the reigns of the Incas, they are 
now considered to have been the works of a far earlier race, 



£ Fia. 61 . — Chulpa or Burial Tower, Peru. From Squier. 

of whom the Incas were the conquerors. The rudest of 
these early works are sepulchral, and much of the same 
kind as the cromlechs and stone-circles already, referred to 
(p. 383). One circle at Sillustani is 90 feet diameter, 
another 150 feet, and they have a massive paved platform 
all round them outside, which is not found in similar 
remains in the Old World. The cromlechs are not covered 



Fig. 59. — Horizontally-Coursed Arcli. 
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merely by a flat stone, but are rudely domed over by 
overlapping stones. 

A much more artistic class of tombs is built of stones in 



the form of a tower, but increasing in width towards the 
top, and domed as above described. Most of them are 
round on plan, but some are' 
square and two stories high, 
the upper being covered with 
overlapping stones cut to the 
arch shape. Many of those 
are of hard stone, beautifully 
fitted together, and the cham- 
bers are lined with a peculiar 
stucco still in good preserva- 
tion. 

Some other sepulchral re- 
mains are on a much grander 
scale, being immense mounds 
held up by huge retaining 
walls. One of these mounds 
is 108 feet high, and 276 
yards by 75 at the top. None 
seem to have been as yet ex- 
plored. Of the fortresses one 
of the grandest examples is at 
Cuzco, 760 feet above the level of that city. It has three 
lines of fortifications in terraces 1800 feet long, the lower 
terrace having a retaining wall now 25 feet high, the second 



Fia. 64. — Cyclopean Wall at Chanchan. From Hutchinson’s Peru. 

(30 feet behind the first) 18 feet, and the third (18 feet be- 
hind the second) 14 feet high. The walls are of cyclopean 
masonry, accurately fitted, one stone being 27 feet by 14 
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by 12, and many are 15 by 12 by 10 feet. The plan shows 
considerable skill, as the walls are not straight, but built 
with recesses and re-entering angles, evidently for giving 
the garrison command of the ground close to the walls. 
The most interesting remains in Peru are those called 
Huacas ; but whether they were forts, or palaces, or tombs, 
is not as yet clearly ascertained. They are described as 
being enclosed by walls (in various examples 100 to 180 
yards long, and 60 or 70 yards broad), and divided by 
cross walls, thus forming enclosures or chambers, many of 
which are still lined with stucco. In some of these are 
considerable remains of staircases, but the upper parts are 
destroyed. The chambers and enclosures are almost invari- 
ably filled with clay, which presents great difficulties in their 
examination. This filling in may, possibly, be accounted for 
by the construction of the walls, which are immensely thick 
(some at Chanchan are 15 feet), and usually of sun-dried 
bricks, either small (adobes), viz., about two-thirds the size of 
ours, or very large (adobines), some being 1 to 2 yards long. 

Present Position op Architecture. 

We have, in conclusion, a few remarks to make upon the 
present position of architecture. The increase of commerce 
and of wealth in the United Kingdom of late years, has 
thrown into the hands of the architect and engineer a vast 
amount of work, both for public and private edifices. Not 
only has there been an increase in the number of build- 
ings, but the old parts of very many towns are being 
rebuilt on a larger and grander scale, and new, wide streets 
are being formed through their busiest and most densely 
peopled quarters. In London, in the great manufacturing 
towns of the north, in the universities, in the seaport 
towns, north and south, and in the pleasure-seeking cities 
on the sea-board on every coast, this process is going on at 
a rapid rate ; and we look with interest and anxiety as to 
what are replacing the old buildings (many of them land- 
marks in our art) which have been destroyed, or what is to 
range beside those which are left. And besides these 
reconstructions, there are rising up, in every part of the 
country, railway stations, colossal hotels, baths and wash- 
houses, working men’s dwellings, and such other edifices 
as the Crystal and Alexandra Palaces, of a kind entirely 
unknown to the past generation. In addition to these wa 
have the altogether new towns of Swindon, Wolverton, 
Crewe, Fleetwood, Barrow-in-Furness, Middlesborough, Ac. 
These last afford, perhaps, the least encouraging view of 
modern work as contrasted with the old. Our old towns 
were usually picturesquely placed on the margin of a river 
for trade, or on a hill for defence; gradually increased round 
some nucleus of importance — a church or monastery or 
castle ; and comprised the mansions of the rich as well as 
the shops of the trader and dwellings of the poor. But the 
modern town is all built at once, on some sudden call, on a 
site selected, perhaps, simply from its being at the junction 
of two railways. It shows only long straight streets of 
small dwellings for artisans, unbroken, except, perhaps, by 
a church, or an assembly-room, or more forcibly by the long, 
unpicturesque lines of railway sheds. Neither the architect 
nor the engineer has had much to do with this, and the 
result is about as wretchedly uninteresting a series of 
streets as it is possible to conceive. Horace Walpole’s 
satirical description of London, “ a gigantic mass of little- 
ness,” would apply well to them. 

It has been better with the extension of the old towns. 
At first this gave us such long, bald lines of streets as Bath 
shows in stone, and Baker Street, Ac., in London, in brick. 
These led by a natural result to a more ornate . class, and 
we had the Regent’s Park, and Regent Street, London, 
wherein a .number of houses are grouped together into one 
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mass, abounding with Roman columns and cornices, and 
receiving something of the massive appearance and light- 
ness of stone from being covered with stucco, just as most 
of Palladio’s buildings in Italy were But whilst they 
were far better m general effect than the class which pre- 
ceded them, the columns and their long unbroken lines of 
cornices often sadly interfered with the requirements of 
the dwellings, and m the new streets and terraces of our 
towns we see but few imitations of Roman porticoes and 
pediments, and the speculating builder mostly limits himself 
to putting a portico to the door, a few mouldings (in stucco) 
to the windows, and a slight cornice as a finish to the tops 

On the Continent the usual style of living — in flats 
— enables the builders to produce, with the same 
uumber of rooms, a more massive external effect than with 
us. One large entrance doorway suffices for the whole, 
and thus four or five separate houses (as they aiem reality) 
Lave the effect of one large mansion. StiU more is this 
the case when a courtyard, requiring a carnage entrance, 
occupies the centre of the building. 

Of a far higher class than the private dwellings are 
many of the places of business recently erected m our great 
towns. In the new banks, exchanges, insurance offices, 
&c., many of our most noted architects have produced good 
results, and if we cannot congratulate ourselves upon 
much that is being done, we can, at least, say that the new 
work is an improvement upon the old In no instance, 
perhaps, is the advance moie to be noted than m the club- 
houses and the great warehouses for storing the lighter 
class of goods A fa9ade having long lines of windows, m 
many stories, each story of considerable height, and with 
only one mam entrance doorway, affords the materials, of 
course, for forming a massive and pleasing effect much as 
that of the Continental houses above described And 
the opportunity has certainly not been lost Our plan, too, 
of lettmg each owner build to a considerable extent accord- 
ing to his own design, results m a moie picturesque 
arrangement of our streets than those of a Continental 
town, which usually present lines of uninteresting houses, 
all of much the same design 

As a still further mark of progress we must mention 
the town-halls and other civic structures at Bradford, Hali- 
fax, Leeds, Liverpool, Manchester, Plymouth, Preston, &c , 
and the local museums and picture galleries, as at Cam- 
bridge, Edinburgh, Exeter, Leeds, Liverpool, Oxford, Salis- 
bury, &c. Not only do these great civic buildings give 
importance by their magnitude to the towns, but they lead 
to other works m rivalry or imitation, just as a mediaeval 
building of note did m olden times, and the goodness of 
their design 13 therefore a matter of prime importance 
The museums are gradually helping to fill up a void most 
painfully felt by every stranger m our towns, and will help 
to preserve many local pieces of antiquity which would 
otherwise have been lost 

Of a higher class still are the colleges at Edinburgh, 
Glasgow, London, Manchester (Owens), &c., and many of 
the additions to those of the old universities In these 
colleges the number of rooms of varying size, the entrance 
tower, and the internal quadrangles, allow of picturesque 
effects, but seldom present any one very grand mass This 
has, however, been produced at University College, London, 
by the central portico (probably the finest m England), which 
rises high above the rest of the edifice. 

In the civic buildings a bolder effect can be produced by 
their actual requirements, viz , a grand hall of large area 
and height, with spacious corridors and staircases, and a 
high clock tower, which seems to furnish the natural com- 
plement to such structures. If we have not rivalled 
Ypxea or Louvain, we have at least improved on the 
wretched civic buildings of the last century. 
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Larger and grander than any of the above works are the 
Houses of Parliament in London However much of the 
detail may be open to criticism, it must be readily acknow- 
ledged that the architect had m his mind, and steadily 
carried out, the idea of combining the whole into one grand 
mass, m place of leaving it as a mere series of fronts, as 
in the Bank of England or Somerset House ; and the 
variously designed steeples and towers culminating in the 
one grand tower at the royal entrance form the uhole into 
one of the grandest buildings of the age. 

Of a class unknown to the last generation are the railway 
stations, some of the largest edifices of the time, but 
usually almost hidden by another new class of buildings, 
viz , the colossal hotels. The stations themselves are m 
the mam mere great vaults of glass on iron ribs, whose 
cuived outlines are disfigured by the non ties which the 
safety of a great extent of such roofing requnes, and thus 
the only beauty, viz., the curved form, is to a laige extent 
obscured It is a fortunate circumstance that this form 
is the best adapted to tbe purpose, and when, as in many 
notable instances, the skill or good taste of the engineer 
has allowed of the ties being dispensed with, the vast size 
and lightness of the vault have a very impressive look 
The hotels, which m most cases form the frontage of the 
stations in our country, are, for the most part, worthy of 
the striking positions which they occupy , but they are 
chiefly by hvmg architects, and so beyond the scope of our 
criticism. No one, however, can study the way in which 
most of them are attached to the station buildings which 
they fiont without wishing most heartily that the engineer 
of the one and the architect of the other had worked 
somewhat more m harmony with each other 

Of an entirely novel design and construction was the 
Crystal Palace, admirably adapted, no doubt, for the pur- 
pose for which Paxton designed it, or for any other purpose 
for which a flood of light without impediment is required 
But the manner in. which the second, at Sydenham, has 
been altered is instructive. Where a grand orchestra was 
required the top was covered as a great sounding board, 
and when pictures or art works were to be exhibited the 
sides were closed, — the result showing plainly that the top 
lights are of the chief value, the side ones being little 
required except for the prospect through; and even for 
picture galleries a much smaller amount of light is required 
than m the Crystal Palace roof Its curved form is, how- 
ever, very pleasing, and the brilliancy of the light glass 
roof will ensure its being adopted m many buildings where 
a vivid light is required. 

We have now passed hurriedly m review most of the 
forms of modern architecture, and we need scarcely add 
that it is developed m every conceivable style. If a church 
is to be built we may, indeed, pretty safely predict that it 
will he m one of the many pointed styles, but even then it 
may be English, French, or Italian But of any other 
kind of edifice no one could safely predict the style 
Probably it might be safe to assert that a theatre would 
not have (as Covent Garden m London had) a Grecian 
Doric portico, or an Egyptian pylon be made to do duty 
(as m Piccadilly, London) for a couple of shops. One 
might also be tolerably sure that a monument to a distin- 
guished person would not be a granite column with a stair- 
case up the middle, and a statue almost out of sight, with 
a lightning conductor through the head at top, as at the 
duke of York’s column, London. But short of this, almost 
any prediction a 3 to the style might come true j and as 
nearly, every building of note throughout the world is 
brought to the eyes of the public by means of engravings 
or photographs, there seems little chance of its being 
otherwise 

In the United States the architects of the public build 
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ings appear to be of much • tlie same feeling as were English 
architects some years ago. The churches are often Gothic, 
but the other great edifices are in the main Italian, such as 
the capitols of Ohio, New York (Albany), and Washington. 
The last is a building of great size and picturesque outline, 
depending for its chief effect on the lavish use of porticoes 
and colonnades. 

In Canada very much the same state of things exists as 
in the United States, the art in each being much the reflex 
of that in the old country. 

The adoption of Greek, Roman, or Italian architectural 
details, little modified by climate and customs, is, m fact, 
to be noted in almost every country — any form of art pecu- 
liarly national being now abandoned in their favour ; and if 
the houses in Paris were to be transported to Berlin or Cairo, 
they would simply agree with what has already been done 
in those cities. And if, further, the Bourse or the Pantheon 
at Paris, the Museum at Berlin, the Glyptothek at Munich, 
or the great church of St Isaac at St Petersburg, were to 
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be severally changed to any of the other cities, it would 
be fairly in harmony with the modern works around it, 
though the nationality and language of the peoples in those 
cities are utterly distinct from each other. This abandon- 
ment of natural and peculiar styles is now producing 
another result quite foreign to anything known in art 
history before. From the earliest period known until the 
17th century almost every nation had its own peculiar 
forms of art, and practised it (modified, perhaps, by the 
conditions of climate) in every part of the world which it 
colonised or conquered ; and the result was the interesting 
remains of Roman art, clearly to be identified as such in 
Europe, Asia, and Africa ; of Norman in France, England, 
Italy, and Sicily; and of Saracenic from Spain to India. 
This clear identification of a nation by its art works is aa 
valuable to the historian as to the artist. But vve can 
look for this no longer. We ourselves build Greek, Roman, 
or Italian palaces in onr great towns of India, whilst close 
| by, perhaps, is a church or cathedral in our English style 



Fig. 65— The Capitol at Washington. 


of Gothic, and a college in the style of the Saracens, who 
themselves, centuries back, brought it with them as the art of 
foreign conquerors from Egypt or Persia. And the French 
in Algiers, to celebrate the triumph of their religion, erect a 
splendid church copied from the mosques of the people 
whom they have conquered, and whose religion they detest. 

On the Application of Colour to Architecture. 

On none of the subsidiary arts connected with architec- 
ture has there been in modern practice so little agreement 
with all ancient rules or customs as on this. It is only of 
late years that any one has conceded that the duty of 
architects is to give the best possible combination of form 
and colour, and that the completest form of architecture is 
that which affords examples of such a combination. 

For the last three centuries architects have shown 
almost a contempt for colour, to such a degree, indeed, 
that the world till lately was taught to believe that purity 
of style and absence of colour always went together ; and 
that it was only a vulgar and uneducated eye which saw 
ths greatest evidence of good and matured taste in the 
harmonious application of colour and form. Our sculptors 


encouraged this feeling by their dislike to the application 
of colour to their work, even when it was purely archi- 
tectural. Both architects and sculptors found it con- 
venient, apparently, to disencumber themselves of one- 
half of the responsibilities of their calling, and escaped 
all obligation of studying the laws of colour, or of enter- 
ing on the large field of its application to architecture j 
whilst our painters, partly because they lacked the oppor- 
tunity, partly, it is true, because their art had ceased 
to be exercised for the public benefit in the old sense, 
had ceased to regard wall-painting as their legitimate 
work, and had so completely sunk into the habit of treating 
only small subjects in a small way, that it will take an 
age to develop in them the power of dealing properly 
with those large wall spaces which present them with the 
grandest opportunity of achieving real distinction. It it 
abundantly clear that those who argue against the applica- 
tion of colour to architecture, do so without the weight 
which the authority of their ancestors would have given 
them. Of late years much attention has been devoted to 
this point; there has been considerable discussion, and in 
the end, though there has been much difference of opinion 
as to the extent to which colour was applied by the Greeks 
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and Romans, there has been none as to the fact that, at 
any rate, some introduction of colour was well-nigh 
invariable m their work Mr Owen Jones’s Apology for the 
Colouring of the Greek Court at the Crystal Palace con- 
tains, m a small compass, quite sufficient evidence to show 
how strong is the ground of those who maintain the 
necessity of colour m classic buildings, and equally 
valuable is the report, drawn up by the Committee of the 
Institute of British architects, on the colounng of the 
Elgin marbles, with Professor Faraday’s analyses of portions 
of the coatings of marbles brought from several ancient 
buildings m Athens, upon all of which he makes it per- 
fectly clear that colour was extensively and generally 
apphed. Professor Semper of Berlin, in treating of the 
origin of architectural polychromy, proves that the Syrians, 
Persians, Egyptians, Chinese, Indians, Jews, Phoenicians, 
and Greeks all used colour m their architecture and sculp- 
ture , and we may safely conclude, therefore, that there is 
no countiy which has been m any way remarkable ft r its 
architectural monuments m which the necessity of the *om- 
bmation has been ignored or forgotten This statement is 
sufficient on the subject so far as it affects all ancient 
schools of art. 

If we turn to later times we shall discover m all the 
schools of mediaeval artists a still greater and more 
pronounced adhesion to the same principle It seems, 
indeed, almost superfluous to say that there are most 
abundant evidences of the fact that the architects of the 
Middle Ages were seldom satisfied until they had covered 
their walls with colour ; in one place wuth that m which 
natuie has been so lavish m marble and precious stones , 
in another with the artificial tints of tiles and bricks, in 
another with the blight stencilling of gay diapers over entile 
walls; or, lastly, m the teaching of Scripture story, or 
legend or histoiy, by the aid of the greatest painters of 
the day. 

If we look for an instant to Italy we shall see what a 
lesson these artists have left us there. There is, for in- 
stance, the Arena chapel at Padua, designed by Giotto, and 
then painted by him with his own hands m such fashion 
that, to the present day, this simple httle room — some 20 
feet by 40 m its dimensions — is one of the greatest pilgrim- 
age places m Europe for all lovers of Christian art , and 
again, m that far grander work — the noble church so finely 
stationed on the steep slopes of the Apennines at Assisi — 
we see how Cimabue, Simone Memmi, Giotto, and many 
others, helped to cover with pictures, conceived in a really 
divine spirit, the walls which would otherwise, no doubt, 
have been resplendent with the less artistic, but still most 
effective labours of the patient stenciller. The same lesson 
is taught if we look at the Campo Santo of Pisa, and see 
how Andrea Orcagna, that great architect, painter, sculptor, 
and poet, and beside him a succession of artists, among 
whom we count Buffalmacco, Simone Memmi, Giotto, and 
Benozzo Gozzoli, helped each in their turn m this illumina- 
tion of architecture , or at the chuich and refectory of Sta 
Croce, and the church and chapt ei -house *of Sta Maria 
Novella, and the crypt of San Mmiato, Florence; or at 
that masterpiece of decorative art — St Maik’s at Venice — 
where precious marbles and mosaics rich m gold and bright 
colour almost dazzle the eye with their magnificence, but 
combine to make an interior m which none can fail to 
admit that the effect of the mere architecture of the 
building has been extraordinarily enhanced 

Nor was such practice as this peculiar to mediaeval 
artists; for the earlier Renaissance men had the same 
feeling in some degree, and Benozzo Gozzoli has shown us 
m his exquisite paintings in the chapel of the Riccardi 
Palace at Florence, and Perugino and Raffaelle in the Stanze 
of the Vatican, how their work might be best adorned. 
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But it was not only in Italy — the land par excellence of 
colour — that men had a true appreciation of its value. It 
need hardly be told how St Louis, m the palmiest days of 
the French kingdom, covered the walls of the Samte 
ChapeUe of Pans with gold and colour and mosaic, and 
filled its windows with stained glass of the richest hues, so 
that to the present day it is an example of the most gor- 
geous colouring it is possible to conceive, or how, m 
England, when our monarchs wished to nval the zeal and 
enthusiasm of St Louis, they gave, m St Stephen’s Chapel 
at Westminster, an example equally sumptuous and rich m 
colour . whilst at the same time, not only m oui cathedrals, 
but in almost every parish chuich throughout our country, 
traces of more or less colounng are found to have existed 
over nearly the whole surface of the walls. Taking for 
granted, therefore, that every one "will allow that it was, at 
any rate, the intention of all architects, as far as possible, 
to combine colour with form, it remains to be seen how 
this was accomplished 

There were two great and distinct orders of architectural 
colourists, the constructional and the decorative The 
fiist were those who built their walls partially or alto- 
gether with coloured materials , the second those who so 
built them that colour might afterwards be added, and with 
an especial view to its introduction. It is of the works 
of the former of these two classes that it is right to speak 
first, because the way m which they did their work was, on 
the whole, a more thoroughly enduring and proper way 
than that of the other school. It was also more definitely 
the work of architects. 

The works of the constructional school of architectural 
colourists must be subdivided into two classes : — 1st, 
Those m which the coloured materials were part of the 
substance of the walls, and necessary for the stability of 
the whole fabric, and 2dly, Those m which the walls were 
covered with decoration, such as mosaic, or tiles, or thm 
veneers of maible, which had nothing whatever to do with 
their structural requirements. 

The first class was that which was, on the whole, both 
the best and the most frequently adopted The few 
examples which we see m this country, and, indeed, 
generally throughout the north of Europe, belong to it. 
The poverty of England m coloured stones or marbles will 
account sufficiently for the comparative rarity of the 
examples we can adduce Among them are many of the 
Northamptonshire churches, — as Irchester, Stnxton, and 
St Peter’s, Northampton, — which are built with horizontal 
bands or courses of dark red and light stones used alter- 
nately, m other districts we find courses of stones and 
flint alternated, as m the church at Penton Mewsey, near 
Andover, and m a gateway at Rochester. In others flint and 
stone are used, but with inferior effect, in a regular cheque! - 
work over the whole surface of the wall. In the church 
standing close to the north side of Rochester Cathedral, a 
course of chequer-work in flint and stone is introduced under 
one string-course, and two courses of flint separated by one 
of stone under another The churches of Essex, Suffolk, 
and Norfolk abound in examples of tracery, and other 
devices formed by cutting out patterns in the stone, and 
filling *bem in with carefully-cut and faced flints of very 
dark cofour, so as to produce a very elaborate system of 
decoration in two tints. In the cloisters of Westmin- 
ster Abbey the groining is executed in chalk, with occa- 
sional lines of dark stone at regular intervals. Our red 
brick buildings are constantly diapered with patterns in 
black. The interiors of our churches, when not painted, 
were usuaUy left with the natural colour of all the stone 
work — whether wrought or not — visible on the interior, an 
arrangement which, though rough and rugged in character, 
certainly gives a great amount of natural colour m a low 
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key, but infinitely more agreeable to the eye than the cold 
expanse of plaster generally visible in new public buildings 
Finally, throughout the 13th century the use of pohshed 
marble columns, of a colour much darker than that of the 
materials of the wall, is one of the most marked features 
in all the best English work, and cannot properly be 
omitted m any catalogue of modes of coloured construction 
Every one of these arrangements is noticeable as having been 
introduced intentionally, and with a sole view to variety of 
colour. In France examples are much more numerous than 
m England, and the very interesting church at V6zelay is 
an early instance of the alternated use of dark and light 
stones in the interior as well as the exterior. Sta Maria 
m Capitolio, at Cologne, has some good remains of the 
same kind, and St Anne’s Kloster, at Lubeck, is built 
with alternate courses of red brick and stone It is m 
Italy, however, that we find the most plentiful store of 
examples of this kind of woik, of which a few may be 
mentioned The cathedral, baptistery, and the buildings 
generally m Pisa and Lucca are built, both inside and out, 
with white stone couises, with thm courses of black marble 
occurring at about every fourth course. This is a very 
delicate and effective mode of dividing the wall space 
The baptistery and campanile of the cathedral at Pistoia, 
and the campanile of Siena, are built in almost equal 
courses of black and white. In Genoa we find the same 
equal division of the courses m the facades of the cathedral, 
and of the churches of San Matteo and San Stefano. At 
Bergamo the porch of Sta Maria Maggiore is executed in 
red, white, and grey marble. It is of three divisions in 
height, the highest stage being entirely of grey marble; 
the middle stage has all the moulded parts of red, and the 
arches and their spandnls of grey marble , the space at the 
back of the porch and over its mam arch are built in equal 
courses of red and white marble , the groining is in black, 
red, and white marble, fitted to diamond-shaped panels, 
and all the shafts are of red marble. The whole design 
depends for effect almost entirely upon the arrangement 
and countei -changing of the three primary colours, the 
white becoming by age sufficiently yellow to take its place 
very well as one of them Similar to this m the colours 
of its maibles is the 1 3tli century front of the Broletto or 
town-hall at Como , but here the courses are veiy irregular 
m their height, and not arranged upon any symmetrical 
rule. The campanile of the cathedral at Florence is the 
last example of this class that need be mentioned, and it 
is the very finest of all , here the component colours are 
red marble of Perugia, green serpentine, and white marble 
(the two latter have the effect at a slight distance of being 
black and yellow), but these colours are further varied by 
the introduction of very elaborate patterns inlaid m 
delicate marble mosaic on almost every available space, 
whilst glass mosaic is introduced behind sculpture m the 
stages near the ground, in order to make the figures as 
distinct as possible It is impoitant to observe that, in 
this unsurpassed work, Giotto showed not only his sense 
of the value of colour, but equally his feeling for true 
architectural propoition No building was ever more care- 
fully designed m this way , and the result is so great a 
success m outline, in detail, and in colour, as to make it 
one of the most woithy of study of any work m Europe 
Here it may be observed, that m the doorways of St Mark’s, 
Venice, we have examples of exquisite beauty, of sculp- 
ture of foliage and figures in mai ble set off by a ground 
filled m entirely with mosaic, similar m idea to the way m 
which figures are set upon a mosaic ground m Giotto’s 
work at Florence 

In the great church of San Petronio at Bologna, the flat 
space between the two stone moulded plinths is of red 
marble, and above the plinths the walls are all of red brick. 
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This coloured plinth is very fine in its effect, and dignifies 
the whole building The upper part of the Ducal Palace 
and the house called the Ca’ d’Oro, at Venice, are examples 
of a coloured chequer-work over the whole surface of the 
wall. In the Ducal Palace this is arranged so as to form a 
regular diaper divided by lines of white and grey marble. 
The monument of Can Signono, one of the Scaliger family, 
m the churchyard of Sta Maria l’Antica at Verona, is a 
good example of the successful application of coloured 
materials to works of delicate detail. It is a lofty erection, 
composed of a great canopied monument m the centre, 
with a number of smaller canopied niches rising out of it, 
or standing upon shafts around it The base is all of red 
maible, the niches have red marble columns, white gables, 
and led pyramids above them. The central mass is mainly 
of a yellowish tint, with white marble niches and pinnacles 
of red marble, and, owing to the extent to which the colouis 
are counterchanged, the effect is very good. The west 
doorway of Sta Anastasia, and the north doorway of San 
Fermo Maggiore, both at Verona, are beautiful examples 
of the simple alternation of white, red, and grey marbles 
m the jamb and arches , and in both these cases the 
extreme beauty of the effect appears to be owing to the 
dehcacy and harmony of the tints of the marble employed, 
and to the absence of the very violent contrasts of colour 
which are sometimes seen 

There are other examples of buildings decorated with 
inlaid ornaments which belong, to this class; such are some 
of the French churches, as, e g , those throughout the Pay 
de Dome, of which we may select as a typical example 
N6tre Dame-du-Port, Clermont Ferrand Here the lower 
pait of the walls is of uniform colour, the windows have 
alternate voussoirs of light and dark stone, and the wall 
above them is entirely covered with a mosaic diaper; the 
walls are crowned by a heavy cornice suppoited on corbels, 
between each of which the space is filled in with a stai m 
mosaic. Similar examples occur at S. Etienne, He vets, m 
Poitou, on the banks of the Loire, and frequently m volcanic 
districts where dark and light materials, tufa and scoriae, 
abound, and suggest the treatment which has been adopted. 
Some of the churches at Pisa are veiy beautifully and 
delicately enriched with inlaying. The little church of San 
Matteo has round all its arches inlaid chevrons, diamonds, 
or triangles, and a line of inlaying undei the moulded eaves 
cornice of the aisle The fiont of San Michele, also m 
Pisa, is covered with inlaid patterns filling in the spandnls, 
or following all the architectural lines of the arcadmg with 
which the whole upper portion is covered ; similar inlaid 
patterns are to be seen between corbels undei the tympanum 
of the south door of San Paolo, Pistoia. An inlaid pattern 
is carried along under the string-course below the aisle 
windows of the Cathedral of Lucca, and here, as in the 
other examples which have been given, the inlaid material 
is dark, on the white ground of the stone wall, and the 
object of its introduction was, no doubt, to give as much 
emphasis as possible to important features. In the case of 
the windows at Lucca the label is of dark marble, whilst the 
rest of the head of the window is white In the church of 
San Domenico, Perugia, a window arch is built of grey 
stone, with occasional voussoirs of red, and on these, m 
order to make them as conspicuous as possible, small 
rosettes are carved. Another window m the same church 
has alternate voussoirs of red and white stone, and a red 
shaft for a monial. In the Palazzo Publico of Perugia the 
cornices and strings have ranges of corbels, the spaces 
between which axe filled m with red marble to make the 
shadow deeper and more effective; m the windows, the 
shafts are of red marble; and m the doorway the tympanum 
is of red marble, with figures in white in front of it. 
The west front of Lucca Cathedral is inlaid in the most 
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olaborate manner, the upper pait with illustrations of 
field sports, and the lower pait with geometrical patterns 
Here, too, and in Giotto’s campanile at Florence, the 
shafts themselves are inlaid m the same way as the rest 
of the work 

In the arcades outside the walls of San Fermo Maggiore, 
and m the windows of the little church opposite the cathe- 
dral, at Yerona, great effect is produced by the ingenious 
combination of brick and stone, and throughout the north 
of Italy examples of this sort of arrangement of colour 
occur, and there is none more easy of imitation or repro- 
duction with good effect at the present day and m our own 
country In Sant’ Antonio, at Padua, an arcade of buck 
and stone m the west front has all its spandnls filled m 
with red marble, and the case of the east end of the church 
at Muiano will be remembered by all who have read Mr 
Ruslan’s Stones of Venice Here the substance of the walls 
is red brick for a few feet from the ground, and above that 
a rather coarse yellow buck , red brick is used m place of 
labels, &c., to define the arches ; the shafts are of various 
marbles j and courses of marble, cut in triangles and 
alternately coloured and carved, are also introduced. The 
examples here given are enough to show, at any rate, the 
general prevalence of a love of colour in the Middle Ages 
throughout Euiope 

It would be somewhat beyond the scope of the exami- 
nation of such a subject from its aichitectural side to go 
at any length into the mode of decorative painting, which 
was almost universally adopted at the same time. In 
this application of colour all countries agree, and there 
is hardly room to doubt the beauty and expediency of 
the practice The passage to the chapter-house at Salis- 
bury, tne early church of St Mary at Guildford, the 
chapels at the east end of Winchester Cathedral, are 
interesting English examples of early work The Norfolk 
screens and roofs are still more interesting and beautiful 
works of the richest description, and so numerous were 
these that at one time no church seems to have been 
thought furnished which had none of this kind of decora- 
tion. These had every portion of their moulded surfaces 
adorned m the richest way with gold and colours, whilst 
their solid panels were covered with pictures of smgle 
figures or subjects. English roofs were decorated m the 
same fashion, and of these the finest examples are m Peter- 
borough Cathedral and St Alban’s Abbey. If we turn to 
the pages of illuminated manuscupts we shall find views 
of towns m which v hole houses are decorated with masses 
of colour on the outside to distinguish them from their 
neighbours And m rather later times, as we see in 
Florence, m Brescia, at Augsburg, at Meian, and often else- 
where, most brilliant effects were produced by painting 
subjects on the external walls of palaces and houses. 
But, generally speaking, beautiful as this sort of decoration 
was, it erred rather m ignoring to a considerable extent 
the architecture winch it adorned, — unlike the earlier 
works, where the effort of the colounst was usually and 
rightly to make all the mouldings or members of the 
work decorated more distinct and intelligible than they can 
be in the absence of colour. Without coloured illustrations 
of an elaborate description it would he impossible to 
explain any or all the features of architectural polychrome. 
But enough has been said to show that the subject is one 
not only of interest to architects, hut of importance to all 
who care for architecture, for it is hardly possible that 
works such as those which have here been shortly referred 
to should be passed over by the student or amateur of 
architecture as though they had no interest for us, and it 
may be confidently asserted that modern schools of archi- 
tecture cannot with safety ignore so interesting a develop- 
ment of the art. (t. h. l. — g e s ) 
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X. Grecian Done — TempleofMmervaParthenon, Athens. 

XI Grecian Ionic — Plan, elevation, and details of Ionic 
temples. 

XII Grecian Corinthian and Caryatic — Clioragic monu- 
ment and Caryatic portico, Athens 

XIII Mouldings and ornaments, Grecian and Roman 

XIV Roman Corinthian — Columns of temples 

XV Roman — Columns of Corinthian, Composite, Ionic, 
and Done orders 

XVI Roman . — Various Roman buildings, to the same scale. 

XVII Roman — Plans, elevations, and sections of Roman 
mansions From Pompeii 

XVITI Pointed . — Have and choir of Lincoln Cathedral. 

XIX Fronts of York and Pisa Cathedrals. 

XX Elevation, plan, and details of Westminster Hall. 

XXI. Farnese palace, Rome; Villa Giuha, near Rome; 
Villa Capra, near Vicenza. 

XXII Elevations of St Paul’s, London, and St Peter s, Rome. 

XXIII Flank elevations of St Paul’s and St Peter’s. 

XXIV. Diagram showing the details of an order , the five 
Italo-Vitruyian orders. 
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Acanthus leaves In composite 
capitals, 417 

Adel, near Leeds, roof at, 42S 
Algma, temple at, 404 
Agricultuie, temple of, Chma, 
449 

Agugentum, temple of Jupiter 
Olympms at, 405, 410 
Albert Hall compared with 
Colosseum, 419 

Algeria, gigantic tomb of “the 
Christian Lady“ m, 40 G, 
note, singular mausoleums 
In, 419, note 
Alhambra, 447 
Alrada, remains at, 413 
Alj attes, tomb of, 401, 
American, ancient, architec- 
ture, 450-452 

Amphitheatres, Roman, 419 
Ancona, St Maria, 435 
Angers cathedral, 430 
Antiquaries, Society of, benefit 
arising fi omits publications, 
445 

Antoninus and Faustina, temple 
of, 410 

Apse, the, 430, double, in Ger- 
many, 431 

Aqiuleia basilica, 435 
Aqueducts, Roman, 419 
Arabian, or Saracenic, archi- 
tecture, 445-448 
Arcading of church w alls, Italy, 
435 

Aich, early appaient example 
of, at Mj cense, Greece, 402, 
use of, in Roman architec- 
ture, 414, 415, tnumphal, 
419, pointed, 422,447, indif- 
feienceto trueuseof pointed, 
in Italian Gothic architec- 
ture, 435, apparent in an- 
cient American aichitectuie, 
450, 451 

A clutecture, ancient, advan- 
tage of tile study of, 444, 
445, present position of, 452 
Asia Minor, arcliitectuie of, 

401 

Assisi, poitico at, 417, church 
of San Francesco, 43G, its 
colouring, 455 
Assos, temple at, 405 
Assjuan architeetui e, 397-9 
Athens, Aeiopolis, 405, remains 
at, 411 

Atieus, treasury of, Mycente, 

402 

Avebury, stone cncles at, 383 
Avila, St Vicente, 432 
Barcelona churches, 433 
Basilicas, 421, in Italy, 434 
Baugh, cave of, 305 
Beehive huts, 384. 

Bells on Chinese pagodas, 449 
Benares, Ghoosla Ghat, 397 
Beigamo poTch, use of coloured 
stone in, 45S 

Bibliography of architecture, 
4o7 

Birs Nimroud, near Babjlon, 
398 

Bologna, San Petronlo church, 
453 

Brick, use of, in Roman archi- 
tecture, 415, extensile use 
of, by German medreral 
architects, 432, nse of, m 
Spam, 434, ingenious com- 
bination of, with stone, 457 
Biitford chuuh ai chivay, 425 
Buddhist temples, China, 448 
Burgos cathedral, 433 
Burlington, earl of, his villa at 
Chiswick, 440, 444 
Byzantine ai chitecture, 422 
Cairo, mosques at, 446, 447 
Campaniles at Rome and 
Florence, 436 

Campbell’s tomb, Egypt, 387 
Canada, architecture of, 453 


Canteibury calhedi&l, 426 
Capitol at V ashington, 454 
Carcassonne cathedial, 432 
Cana, tombs in, 401, 412 
Caryatie order, 407 
Catalonian work of 14th and 
15th centuries, 433 
Cave temples, India, 394, 395 
Cecilia Metella, tomb of, 419 
Cervetn, tomb at, 414 
Chaldea, architeetui e of, 397 
Chambers, Sir IV m , 444 
Chartres cathedial, 469 
Chelsea college, 443 
Chevets, 430 
Chioma tomb, 401 
Chinese ai chitecture, 448-450, 
method of construction, 450 
Chmsi, tombs at, 414 
Choirs, double, of German 
churches, 431 

Choiagic monuments, Greece, 
411 

Churngueira, aithitect, 442 
Cinquecento aichitects of 
Italy, 438, school, 440, in- 
fluence in England, 442 
Cuclcs, stone, 383, in Peru, 
451 

Cucular edifices, Roman, 419 
Civic buildings, modem, 453 
Cloaca maxima, 414 
Cloisters, arcaded, in Rome, 
435, 436 

Cnidus, tomb at, 412 
Cologne cathedial, 431. 
Colosseum, the, 419. 

Colour, 382, m Gieek temples, 
413 , application of, to aiclu- 
tecture, 454 
Columbaua, 419 
Columns, Egjptian, 391, at 
Susa, 400 , of wood, eariy 
use of, Gieece, 402, Greek, 
403, sgq , of Greek temples, 
410 , Roman, 416, sgq 
Commeicial buildings, modem, 
4 <j3 

Como, Bioletto, nse of coloui ed 
maibles in, 456 

Composite architecture, Roman, 
417 

Concord, temple of, Rome, 
417 

Confucius, temple of, 430 
Constance cathedral, 4 «> 2 
Coia, temple at, 418 
Coiintli, temple at, 405 
Corinthian ordei, Gieek, 407, 
Roman, 415 

Ci emation tombs, Rome 419 
Cromlechs, 383 , in I'ei u, 451 
Crystal and Alexandra palaces, 
452, 453 

Cupola, use of, in modem 
Italian arcliitectuie, 438 
Cuzco, ancient foitiess, 452 
Cyclopean walling in Gieece, 
402 , masonry, Peru, 452 
Cyrus, tomb of, 399 
Definition of ai chitecture, 382 
Diocletian, palace of, 419 
Dolmen, 383 
Domaine Royale, 430 
Domes in French ecclesiastical 
ai chitecture, 429 
Domestic aichitectuie (private 
houses), Egjptian, 392, 
Giecian, 413, Roman, 419, 
of Pompeii, 423 , Chinese, 
449, modern Euiopean, 453 
Done ordei, Gieek, 402, in 
temples, 409 , Roman, 418 
Earl's Barton steeple, 425 
Ecbatana, remains at, 399 
Edfoo, temple of, 389 
Egyptian architecture, 384-392 
Elizabethan style, 442 
Ellora, caves of, 395 
English Gothic architecture, 
425-9 , modem architeetui e, 
442-5 


Entablatures, Egjqitian, 391 
Ephesus, temple of Diana at, 
406, 410 

Eiechtheum at Athens, 412 
Esconal, the, Spain, 442 
Etruscan ai chitecture, 414 
Exeter cathedral, 428 
Famcse palace, Rome, 438, 441 
Ferrara catnedral, 435 
First Pointed stjle, 427 
Flamboyant stv le, 431 
Floors, mosaic and wooden, 421 
Florence cathedral, 436, cam- 
panile, finest example of use 
of coloured materials, 456, 
St Croce lefectory, <kc , 455 
Foggia, chmeh at, 435 
Fonteviault, church at, 430 
Fortifications, Egyptian, 391 , 
Greek, 413 , ancient, at 
Cuzco, Peru, 452 
Fortuna Yu ilia, temple of, 
Rome, 417 
Forums, Roman, 419 
France, Gothic architecture in, 
429-31, example of use of 
coloured materials in build- 
ings, 456 

Genoa, churches at, 435 
Geimany, Gothic ai chitecture 
in, 431, median al brick 
architecture, 432 
Gerona cathedial, 433 
Ghizeh, ancient remains at, 
385-7 

Gibbs, architect, 444 
Glass, early use of, by Romans, 
421 

Gloucester cathedral steeple, 

428 

Gothic architecture, the desig- 
nation, 423 (S ee Pointed) 

Giecian ai chitecture, 401-413 , 
development of study of, in 
England, 444 
Giomed loofs, 42S 
Giotto of Tythagoias at Cor- 
tona, 414 

' Hadiian’s villa, 419 
J Ualbeistadt, 432 
Fahcainassns, tomb of Mauso- 
lus at, 413 
Haimony, 3S2 
Tlarpy tomb, 401 
Ilauian, the, Sj na, Roman re- 
mains ir, 421 

Ilawksmoor, ai chitect, 444 
Herculaneum, remains at, 419, 
421 

Hen era, architect of the 
Esconal, 442 
nuacas of Peru, 452 
Incas, sepulchral work* of the, 
451 

Indian architecture, 394-7 
Inlaying, examples of, 456 
Ionic architecture, Greek, 405, 
Roman, 417 

Iicland, Gothic architecture in, 

429 

Italy, Gothic architecture of, 
434, modem school, 436, 
use of coloured matenals, 
456 

Jains, works of the, 395 
Jewish architecture, 392-94 
Jones, Inigo, and his woiks, 
442 

J ugemath, temple of, 397 
Jupiter Stator, temple of, 416 
Kmnaruc pagoda, 397 
Karh, cave of, 394 
Kainak, temple of, 390 
Klioisabad remains, 397, 395 
Kouyunjik, remains of, 397,398 
Fylas, Ellora, 395 
Labyrinth of Egypt, 3S7 
Lake dwellings, 384 
Lanterns m Spanish churches, 
433 

Leon, church of San Isidoro 
432, cathedral, 433 


[ Lenda cathedral, 432, 433 
Le Rov and his work on Gieek 
architeetui e, 444 
London— St Paul's, Bow church, 
Chelsea college, <fcc , 448, St 
Slaitin's church, 444, Somer- 
set house, 444 , modem 
architecture, 452 , Houses of 
Parliament, 453 
Lorscli convent, 431 
Lubeck, Manen-kirche, 431, 
St Katherine, 432 
Lucca, use of coloured stone 
at, 456 

Lycia, sepulchres in, 401, 412 
Lysicrates, monument of, 407, 
411 

Madura, palace at, 396 
Magdeburg cathedial, 431 
Manresa, church at, 433 
Marcellus, theatie of, Rome, 
418 

Mars Ultor, temple of, 417 
Maitund temple, 396 
Materials, building, Gieek, 
413, Roman, 415, basalt at 
Hauran, 421 , coloured, 455 
Mausoleums of Augustus and 
Iladuan, 419, m Africa, 
419, note 

Mausolus, tomb of, 413 
Mecca, mosque at, 446 
Meducen, the, mausoleum, 
Algeria, 419, note 
Meliose abbej', 429 
Memnon, figuie of, Egjpt, 390 
Merton college chapel, 428 
Mexico, ancient monuments of, 
j 450 

Milan, church of St Ambiogio, 

I 435, cathedial, 436 
Minden cathedral, 432 
MmeivaMediea, temple of, 419 
Ming dj nasty, China, tombs of 
the, 449 
Monoliths, 383 

Monumental memonals, Chma, 

449 

Mosaic chuich-decoration, St 
Apollmarc, 434 

Mosques, examples of, 415, 456 
Mouldings and ornaments, 
Greek, 408, Roman, 418, 
accoiding to the Italo-Viti u- 
vian school, 439 
Munich cathedial, 431 
Munster cathedral, 431 
Mj cense, tieasury of Atreus at, 
402 

Mylassa, tomb at, 412 
Mjia, rock-cut tomb at, 412 
Hanking, porcelain tower of, 
449 

Nebuchadnezzar’s temple, 398 
New Giange, Ireland, 384 
Nimroud, palace of, 397, 398 
Norman and pro -Norman 
architecture, 422, 425, 426 
Northern ptonshu e churches, 

use of coloured stone in, 438 
Ndtie Dame, Pans, 430 
Nuremberg, St Laurence, 431, 
432 

Nurhags of Sardinia, 3S4 
Obelisks, Egyptian, 3G0 
Ornament, 382 , hone j corah, in 
Saracenic aichitectuie, 417 
Oviedo, Sta Mana de Naranco, 
432 

Padua, Arena chapel, use of 
colour m, 455 

Psestum, temple at, 405, 410 
Pagodas, Hindu, 396, 397, 
Chinese (taas), 449 
Pai Loo or Pai Fang, China, 

449 

Painted chambeis, in Etruscan 
tombs, 414 

Painting, decorative, use of, in 
Middle Ages, 457 
Palenque, ruins of temple at, 

450 


l Palestine exploration, 393 
Palladio and his works, 440, 441 
Palma, church at, 433 
Pandrethan temple, 397 
Pantheon, Rome, 416, 418 
Pans, the Louvre and Hotel 
des Invahdes, 441, Saints 
Cliapelle and its colouring, 
455 

Parthenon, Athens, 405, 410 
Pavements, Assyrian, 398 
Pavia, St Michele, 435 
Peking, temple of heaven at, 449 
Perigueux, church of St Fiont 
at, 429 

Penault, architect of the 
Louvre, 4H 

Persepolis, remains at, 400 
Persian aiLhriccture, 399-40L 
Peru, an feat structuies of, 
451, 452 

Petei borough cathedial roof, 
457 

Piets’ houses, 384 
Pilasters, Egyptian, 391 
Pisa cathedial, 435, later Pisan 
buildings and baptistery, 
436, Campo Santo and its 
colouring, 455, use of col- 
oui ed stone in cathedral, 456 
Pistola cathedial, use of col- 
oured stone, 456 
Pointed arch, eariy use of, by 
Saracens, 447 

Pointed architecture— rise and 
development of, 422, m Eu- 
rope, 424, English Gothic. 

425, Noiman and Transition, 

426, First Pointed and later 
stiles, 427, Scotch, 428, 
lush, 429, in France, 429, 
in Germany, 431, in Spam, 
4 j 2 , in Italy, 434 

Pompeii, remains at, 419, 420 
basilica at, 434 

Poichesand monuments, Ver- 
ona, 43b 

P oisen a’s tomb, 414 
Pielustonc structures, 383, 384, 
of Peru, 451 
Proportion, 382 

Propylaia, EgjTitian, 388 , 
Gieek, 411 

Pugin and his works, 445 
Pjiamids of Egjpt, 385, 386 
Railway stations, 4u3 
Ravenna, church of St Vitale, 
435 

Rcgulim Galeassi tomb, 414 
Rickman and liis woiks, 415 
Rock -cut temples, Indian, 396, 
tombs, Gieece, 412, cave*, 
Etiunan, 414 

Roman aiclntecture, 414-421, 
its influence on Pointed, 424, 

Romanesque architecture, 422 
Rome — Famese palace, 438, St 
Peter’s, 438, church of St 
Genevieve (Pantheon), 442 
Roofs, open timber and giolned, 
428 

Rossljn chapel, 429 
Rouen cathedral, 430 
Round tow ers of Ii eland, 429 
Ruskin’s Stones of Venice, 407 
St Alban’s abbey roof, 457 
St Angelo, castle of, 419 
St Apolhnara m Classe and 
Nuov o, Ravenna, 434 
St Clemente cliuich, Rome, 434 
St Maim In Cosmedin, Rome, 
434 

St Paul's, Lon don, 443, restora- 
tion of, 438, Covent Gaiden, 
443 

I St Paul’s, Rome, 434 
St Peter, ancient basilica of, 
in Rome, 434 
I Sfc Peter's, Rome, 438 
St Petersburg, architecture in, 
443 
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Salamanca catheJiala, 433 
Sallusts mansion, 419 
Santiago, Spam, chui ch at, 432 
Saracenic ai chitectui e, 445-48 
Sa'con aiclntecture, 422, 425 
Scallger's monument, Verona, 
45 G 

Seipio’s sarcophagus, 419 
Scottish ecclesiastical arclutec- 
tui e, 428 

Sculptured ornaments, Assy - 
rian, 398, Gieek, 409, 
Begesta, temple at, 405 
Segovia eilhedi ,il, 438 , St Mil- 
lan church, 432 
Selby choir, 428 
Sehnus, temple at, 405. 
Sennacherib’s palace, 397 
Sepulchial remains, Peru, 451, 
452 

fierapeum, the, 387 
Seville cathedial, 433 
Shoemadoo pagoda, Pegu, 397 
Siena campanile, use of col- 
oured stone in, 456 
Slguenza cathedial, 433 
Sillustam, stone circles at, 451 
Soest, Wiesen-kuche, 431 


Spain, Gothic aichltecture In, 
432 

Sphinxes, 387 
Statues, Egyptian, 390 
Stonehenge, 383 
Stuart and Revett’s Antiquities 
of Athens , 444 
Susa, lcmains at, 400 
Symmetn, 3S2 
Taas, Chinese, 449 
Taujoie pagoda, 39G 
Tantalais, tomb at, 401 
j rarqumu, tombs at, 414 
| Tanagona cathedial, 433 
Taunton, St Mary’s steeple, 428 
Taj lor. Sir Robert, aichitect, 
444. 

Telmissus, rock-cut tombs at, 412 
Temples, Egj ptian, 338, of Solo- 
mon and Herod, 392-93, j 
(ca\ e) of India, 394, Jain, 395, 
Hindu, 39G, of se\ en sphei es i 
atBoisippa, 398, Gieek, 403, 
Done, 409, Roman, 418, 
Chinese, 448, 449, Cential 
American, 450 

Teria cotta cone-vi ork, Assjna, 
399 


Theati es, Greek, 41 3 , of Marcel- 
las, Rome, 418, Roman, 419 
Thebes, remains at, 390, 391 
Thrasjllus, choiagic monu- 
ment of, 411 

Tiles, glazed, Assyrian, 399 
Tings, Chinese pavilions, 448 
Tiravalur temple, 39G 
Tii j ns, cydopic walling at, 402 
Tivoli, temple at, 417 
Toledo cathedral, 433 
Tombs, Egyptian, 387, 388, of 
the kings, Palestine, 393 , of 
Cyras, 399, of the kings, 
Susa, 400, in Asia Mmor, 
401, of Christian Lady, 
Algeria, 406, note, Greek, 
412, Etruscan, 414, Roman, 
419, Chinese, 449, ancient 
American, 450, 452 
Tooloon, mosque of, 445 
Toov Tang, halls, China, 449 
Topes of India, 394 
Toro, church at, 433 
Toulouse, St Semin, 432 
Towns, modern, 4o2 
Tiaceiy, 427 
Tieasury of Atreus, 402 


Treves cathedral, 431 
Triumphal arches, Roman, 419 
(also 415), composite, 417 
Tiondhji.ni cathedral, 424 
Tumuli, 384 

Tuscan (so-called) architecture, 
437 

United States, modem build- 
ings, 453 , capitol, V aslung- 
ton, 454 

University buildings, modem, 
453 

Valladolid cathedral, 442 
Vanbrugh, Sir John, and his 
works 443 
Veu, 414 

Vienna, St Stephen’s cathedral, 
431 

Venice— St Mark’s, 435, the 
Frarl, 43G, palace, 43G, 
St Maik’s doorways, mosaics, 
456 , ducal palace, 456 
Venus and Rome, temple of, 419 
Verona, St Zenone chuicli, 435, 
St Anastasia, 436, porches 
and monuments, 436, van- 
ous examples of use of col- 
our, 45b 


Vesta, temple of, Tivoli, 417 
Vdzelay abbey (quadripartite 
vault), 430 , use of colomed 
stones, 45 G 

Vitruvius, 382, 383 , resuscita- 
tion of his dogmas, 436, 
main value of hie woiks, 
437 , his five orders, 437 , 
his precepts still inculcated, 
439 

Volci, tombs at, 414 
W alhalla, the, at Munich, 413 
Varka, remains at, 399 
Washington, capitol at, 454 
Westminster abbey, 427 , clois- 
ters, use of coloured stone 
In, 455 

Winchester cathedral, 426-428 
Wood, use of, In ancient build- 
ings, 400, details mutated 
in stone, Greece, 412 
Wren, Sir Christopher, and his 
works, 443 

Xanthus, tombs at, 401 
Yoik Minster, nave, 428 
Yorkshire abbeys, 427 
Zamora cathedral, 433. 

Zaia cathedral, 435 


GLOSSARY OF ARCHITECTURAL TERMS (ESPECIALLY CLASSICAL AND MEDIAEVAL). 


Autciscus, diminutive of Abacus, applied to tlie chequers or squares 
ot a tessellated pavement 

Abacus, fiom the Gr £/3a£, a tray, oi flat board, It.il abaco, Fr 
tailloir, the uppei pait ot the capital of a column, piei, &c. (See 
sepal ate article, and Capital ) 

Abated, a term for such work m mediajval masonry as is woiked 
down or sunk 

Abbey (Fr albaye, Ital abbadia, or contracted, India, Ger Abtei, 
K1 osier), a term for the chuich and other buildings used by 
conventual bodies presided over by an abbot or abbess, in 
conti adistmctiOD. to cathedral, which is presided over by a 
bishop, and priory , tlie head of which was a pnor or pnoress 
(See separate article ) 

Acroterium (Gr cue purl) piov, the summit or vertex), a statue or 
ornament of any kind placed on the apex of a pediment The 
term is often lest acted to the plinth, which forms the podium 
merely for the acroteiium 

Aisle, sometimes written Isle, Yle, and Alley (Lat and Ital ala 
Fi aile, bas-coU, Ger Scitcnschif, Seitenckor), in its pnmaiy sense 
the wing of a house, but geneially used to describe the allejs or 
passages at the sides of the naves and choirs of churches (See 
separate article ) 

Alcove, a recess in a room usually screened off by pillars, 
balustrade, or drapery 

Alien-Houses, religious houses in England belonging to foieign 
ecclesiastics, or under their control They generally were built 
where property had been left by the donors to foreign ordeis to 
pray for their souls. They were frequently regular priones, hut 
sometimes only cells, and even granges, with small chapels 
attached Some, particularly m cities, seem to have been, a sort 
of mission-houses There were more than 100 m England 
Many alien-houses were suppressed by Henry V , and the rest by 
Henry VIII 

Alley, also called Ambulatoiy (Lat deambulatonum), the covered 
passages round a cloister (See also Alure ) 

Almery, also Aumery, Arnnbne, and Ambry (Fr. armoire, Ital 
armano ), a recess m the wall of a church, sometimes square headed, 
and sometimes arched over, and closed with a door like a cup- 
board — used to contain the chalices, basins, cruets, &c , for the 
use of the priest , many of them have stone shelves They are 
sometimes near the piscina, but more often on the opposite side 
Tlie word also seems m mediaeval times to be used commonly for 
any closed cupboard, and even bookcase 

Almonry (Lat eleemosinanum, Fr aumonene, Ger Almosenhaus), 
the place oi chamber where alms were distributed to tlie poor in 
churches, or other ecclesiastical buildings At Bishopstone 
Church, Wiltshire, it is a sort of covered porch attached to the 
south transept, but not communicating with the interior of the 
church At Worcester Cathedral the alms are said to have been 
distributed on stone tables, on each side, within the great porch 
In large monastic establishments, as at Westminster, it seems to 
have been a separate building of some importance, either joining 
the gatehouse or near it, that the establishment might be dis- 
turbed as little as possible 

Almshouses, small buildings for the residence of tbe aged poor, 
generally endowed with some yearly stipend The greater portion 
were built after the Keformation Two interesting early ex- 


amples are — that at St Cioss, near Winchester, and that near tlie 
Pleaching Cross of the Black Friars at Hereford 

Altar, anciently written. Auter, or Awter (Lat and Ital altare, 
Fr. autel), tlie elevated table devoted to the celebration of the 
Eucharist (See separate article ) 

Alure (Lat alui a—allonum, probably from alatorium), an alley, 
passage, the water way or flat gutter behind a parapet, the 
galleries of a clerestory, sometimes even the aisle itself of a 
rhuicli The term is sometimes written valure, or valonng 

Amphiprostyle (Gr around or about, and prostyle, q v ) 
A temple with a portico at each end is said to be amphiprostjlar. 

Angel'-Lights, the outei upper lights m a peipendicular window, 
next to the springing , piobably a coriuption of the word angle- 
lights, as they aie nearly triangular. 

Annulet (Lat annulus, a ring), a term applied to the small fillets 
or bands which encircle the lower part of the Doric capital 
immediately above the neck or trachelium. 

Ara (probably fiom the Gr avrios, or some other derivative of 
the preposition kvri, opposite to), the pier-formed ends of the 
walls of a building, as m the portico of a Greek temple A 
poitico is said to be in antis \\ hen columns stand between antee, 
as m the temple of Theseus, supposing the peristyle or sui round- 
ing columns removed 

An (E-Chapel, a small chapel foimmg the entrance to another. 
There aie examples at the Cathedial and at Merton College, 
Oxfoid, and at King’s College, Cambridge, besides several others 
The ante-chapel to the Lady chapel in cathedrals is generally 
called the Presbytery 

Ante-Choir, the pait under the lood loft, between the doors of the 
choir and the outer entrance of the screen, forming a sort of 
lobby It is also called the Fore-Choir 

An rEEixai (Lat ante, before, and fixed), upright blocks with 
an ornamented face placed at regular mtervals on a cornice 
Antefixse were originally adapted to close and hide the lower ends 
of the joints of the covering tiles on the roof of a temple. 

Apophyge (Gr avo<pvyfi, a flying off), the lowest part of the shaft 
ot an Ionic or Corinthian column, or the highest member of its 
base if the column be consideied as a whole The apophjge xs 
the inverted cavetto or concave sweep, on the uppei edge of which 
the diminishing shaft rests. 

Apse (Gr Lat. ahsis, tribuna, concha, Fr alside, rond- 

pomt, Ital apside, tribuna, Ger. Ablauf), the semicircular or 
polygonal termination to the chancel of a church (See separate 
article ) 

Apteral (Gr. a pnv , and nrepiv, a wing), a temple without columns 
on the flanks or sides. 

Arteostyle (Gr apdtos, rare or weak, and <rrv\o$, a column), a wide 
mtercolummation. (See Eustyle ) The space assigned to this 
term by Yitiuvius is uncertain , the modems assign to it four 
diameters 

AiLEOSYsrrLE (compounded of arceostyle and systyle, q v) expresses 
the arrangement attendant on coupled columns, as m the western 
front of St Paul’s Cathedral 

Arcade (Fr. arcade, arcature, Ital areata, Ger. Bogengang), a 
range of arches, supported either on columns or on piers, and 
detached or attached to the wall. (See separate article ) 

Architrave (Gr. apxhi chief, and Lat irabs, a beam), the chief 
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'beam — that part of the entablatui e w hioh rests immediately on the 
heads of the columns and is suimounted by the frieze ; it is also 
called the epist j lium or epistyle The moulded enrichment on 
the sides and head of a dooi or window is called an architrave 
Archivolt, a contraction of the Itahan at chiti ave voltato, is applied 
to the architrave moulding on the face of an arch, and following 
its contoui 

Armature, the French term for the iron stays hy which the lead 
lights are secured in windows. (See Stanchions and Saddle 
Bars ) 

Arris, the sharp edge or angle m which two sides 01 suifaces meet 
Ashlar, also written Ashler, Asheleie, he , (probably from the Lat 
assella), squared stones, generally applied to those used for facing 
walls In a contuet of date 1398 we read — “Murus ent exterius 
de pnro Iapide voeato achilar, plane incisso, mteims vero de lapide 
fracto voeato roghwall" “ Clene hewen" ashlei often occurs 
in mediaeval documents , this no doubt means tooled or finely 
scappled, in contradistinction to rough-axed, faces 
Ashler Pieui p, upright pieces of wood going from the common 
1 afters so as to cut off the lower angle of the i oof m the attic story 
Astragal (Gr aarpdyaXos, a bone of the ancle), a convex moulding 
This term is generally applied to small mouldings, toius to large 
ones of tlie same foim (See Torus ) 

A rrio, a low story above an entablatuie, or above a cornice which 
limits the height of the mam part of an elevation Although the 
term is evidently derived from ’Arvi/cdr, wo find nothing exactly 
answering to it in Greek architecture, hut it is veiy common m 
both Roman and Itahan practice What are otheiwise called 
tholobates m St Petei’s and St Paul’s Cathedrals are frequently 
termed attics 

Back- Choir, a place behind the altar m the principal choir, in 
which there is, or was, a small altar standing back to hack with 
the former 

Bahut, the French term for a wall of plain masonry on which 
there is some super struct me 

Bailey, said to be a corruption of B allium by some, and derived 
by others from the French “ bailie,” a corruption of “bataille,” 
because there the soldiers were dulled m battle anay, the open 
space between the inner and outer lines of a fortification Some- 
times there were moie than one, as the Inner and Outer Bailey , 
we have the Old Bailey at London and at Yoik, and the Uppei 
and Nether Baileys at Colchester 
Baldaquin, Baldaochino See CiBonnra 
Ball-Flower, an ornament in the form of a ball inserted in the 
cup of a flowei, which came into use in the latter part of the 13 th, 
and was in great vogue in the early pait of the 14 th century It 
is geneially placed m rows at equal distances in the hollow of a 
moulding, frequently by the sides of mulhons The earliest 
known is said to be in the west part of Salisbury, wheie it is 
mixed with the tooth ornament It seems to have been used 
more and more frequently, till at Gloucester Cathedral, m the 
south side, it is m profusion 

Baluster, a small column or pier supporting the coping in a 
pierced parapet . the parapet itself when pieiced 13 hence called 
a Balustrade. 

Baluster Shaft, the shaft dividing a window m Saxon architec- 
ture. At St Alban’s are some of these shafts, evidently out of 
the old Saxon church, which have been fixed up with Norman 
capitals. 

B AND, a sort of flat frieze or fascia running horizontally round a 
towor or other paits of a building, particularly the base tables m 
perpendicular work, commonly used with the long shafts chaiacter- 
lstic of the 13 th century. It generally has a bold, projecting 
moulding above and below, and is carved sometimes with foliages, 
hut in general with cusped cncles, or quatrefoils, in which fre- 
quently are shields of arms 

Band of a Column (Fr bague), a series of annulets and hollows 
going lound the middle of the shafts of columns, and sometimes 
of the entire pier They are often beautifully carved with foliages, 
&c , as at Amiens In several cathedrals there are rings of bionze 
apparently covering the junction of the frusta of the columus. 
At Worcester and Westminster they appear to have been gilt, they 
are there more properly called Shaft Rings 
Baptistery, a separate braiding to contain the font, for the rite of 
baptism They are frequent on the Continent — that at Rome 
near St John Lateran, and those at Florence, Pisa, Pavia, &e , are 
all w ell-known examples The only examples m ’England are at 
Cranbrook and Canterbury — the latter, however, is supposed to 
have been originally part of the tieasury 
Barbican, an outwoik for the defence of a gate or drawbridge, 
also a soit of pent-house or construction of timber to shelter 
warders or sentries from arrows or other missiles. 

Barge Board See Verge Board 

Bartizan, supposed to bo derived from the Ger. Bccrfozene (Fr 
Ich&uguetic), a small turret, corbelled out at the angle of a wall or 
tower to protect a warder and enable him to see around him 
They generally are furnished with oylets or arrow-slits. 


Base (Gr Bdais, Lat sjnra, basis, Fr and Ital base, Ger Fuss), 
that part of a column on which the shaft stands The only 
base used bv the Egyptians was a mere square plinth The 
Assyrians evidently understood the value of a base as an archi- 
tectural accessoiy, and some bases shown on the bas-reliefs are 
strongly moulded But all actually remaining are like the one 
recently placed m the British Museum, which consists meiely of 
a laige torus The Persian bases were finely moulded, elegant m 
outline, and moie nchly ornamented than in any othei style 
The chief mouldings aie a toius, and a large reveised cyma In 
puie Gieek woika base is never used m the Doric, but always is. 
the Ionic and Coimthian The plainer sort is that well known 
as the Attic, consisting mainly of a hollow between two ton , 
but the ton aie, in other instances, deeply channelled, so as to 
have a veiy complicated appeal ance The Romans had bases to 
all then oiders, the moie usual foim being like the Attic The 
Romanesque and Norman bases w 7 ere evidently copies, for the 
most part, from classic fonns, but were often adorned with 
leaves at the angles ol tlie squaie plinths, thereby leading them 
into the round m a very pleasing way This was done still moro 
elegantly m the Eaily English style, whose most cliai actenstic 
base was much like the Attic, but with the hollow 7 prolonged up- 
waids in a deep watei -holding section The Perpendicular weie 
mostly very high, framed wuth two or more plinths and bold 
mouldings, chiefly leveised ogees 

Base Court (Fi basse cour, % e , the lower corat), the first open 
space within the gates of a castle It was used for exercising 
cavaliy, and keeping hve stock during a siege (See Enceinie ) 

Base of a Wall, or Ground Table, mouldings lound a building 
just above ground, they mostly consist of similar membeis to 
those above described (Base), and run round the butti esses The 
flat band between the plinth and uppei mouldings is frequently 
panelled and carved with shields, as m Henry VII Chapel at 
Westminstei 

Basement A basement story is a story placed wholly or partly 
below the level of the giound on the outside of and about the 
building Basement, applied specially, as aiclutects apply it, 
means the compaitmentm the elevation of a building upon whu h 
any columnar pilasteied 01 arcaded ordinance may lest , as in 
the Strand front of Someiset House, of which the basement 
begins at the level of the floor of the vestibule, being about that 
of the stieet pavement, and extends upwaids to half the height of 
the adjoining building east and west 

Basilica (Gi PctoaKticr), 1 c , the royal house), a term grven hy the 
Gieeks and Romans to the public buildings devoted to judicial 
pm poses (See separate article } 

Batement Lights, the lights in the upper pait of a peipendieular 
wnndow, abated, or only half the width of those below 

Batter (Fr battle, to beat) Building over in projecting courses 
like inverted steps is termed batteimg, gathering, or coibelhng 
o\er The term is often applied to the conveise operation of 
throwing back, as 111 a levetement or retaining wall 

Batiliment (Fi bretesse, Ital mctlo, Ger Zinnc), a parapet with 
a senes of notches in it from which anows may be shot, 01 
other instruments of defence hulled on besiegeis The laiscd 
portions are called met Ions, and the notches embtasutes, 01 cte- 
nelles The foimer weie intended to co\ei the soldier while dis- 
charging his weapon through the lattei Their use is of great 
antiquity , they are found in the sculptures of Nineveh, in tho 
tombs of Egypt, and on the famous Fiantjois vase, wheie thoie is 
a delineation of the siege of Troy In ecclesiastical architectui e 
the eaily battlements have small shallow embrasures at some 
distance apait In the Decoiated penod they are closer together, 
and deeper, and the mouldings on the top of the meilon and 
bottom of the embrasure are richer Dui mg this period, and the 

earlier pait of the Perpendicular, the sides or cheeks of the em- 
biasuies aie peifectly square and plain. In later times the 
mouldings weie continued round the sides, as well as at top and 
bottom, mitring at the angles, as oyer the doorway of Magdalene 
College, Oxfoid The battlements of the Decorated and later 
periods are often richly ornamented hy panelling, as in. the last 
example In castellated work the merlons aie often pierced by 
narrow arrow-slits (See Oylet ) In South Italy some battle- 
ments aie found stiongly resembling those of old Rome and 
Fompeu , in foreign ecclesiastical ai chitecture the parapets ai e 
very rarely embattled 

Bay (Fr. iraite, Ital comparhmento, Ger Abtheitung), any division 
or compartment of an arcade, roof, &c Thus each space from 
pillar to pillar, m a cathedral, is called a bay, or severey. 

Bay Window, any window projecting outwards from the wall of a 
building, eithei square or polygonal on plan, and commencing 
from the ground If they are earned on projecting corbels, they 
are called Onel windows Their use seems to have been confined 
to the later penods In the Tudor and Elizabethan styles they 
aie often semicircular on plan, m which case some think it more 
correct to call them Bow Windows For those m mediaeval 
halls, see Dais, Hall. 
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Bead, a small cylindrical moulding cf frequent use 
Bed-Mould, tlie congeries of mouldings which is under the pro 
jetting part of almost every comice, of which, indeed, it is a 
part 

Belfry (Fr. docker — if applied to a church, ieffroi — if to the 
tower of a hotel de ville , Ital campanile , Ger. Glockcnthurm ) , 
pioperly speaking, a detached towei or campanile containing 
bells, as at Evesham, but more generally applied to the imging 
room or loft of the tow er of a church (See Tower ) 

Bell of a Capital In Early English and Decorated work, imme- 
diately above the necking is a deep, hollow cuive , this is called 
the bell of a capital It is often ennched with foliages 
Bell-Cot, Bell-Gable, or Bell-Turret The place wheie one 
or more bells are hung m chapels, or small churches wdnch have 
no towers Bell-cots are sometimes double, as at Northboiough 
and Coxwell , a very common form m France and Switzer- 
land admits of three bells In these countnes also they are 
frequently of wood, and attached to the ndge Those which 
stand on the gable, dividing the nave from the chancel, are 
generally called Sanctus Bells A very ciuious, and it is 
believed unique, example at Cleves Abbey juts out fiom the wall. 
In latei times bell turrets were much ornamented , these are often 
called Flkhes 

Bema (Gr Lat tribunal), the semicircular recess or hexedra, 

in the basilica, where the judges sat, and where m after times the 
altar was placed It geneially is rooted with a half dome or concha 
The seats, dpivtn, of the priests were against the wall, looking 
into the body of the church, that of the bishop being m the 
centre The bema is generally ascended by steps, and lailed off 
by Cancelli. 

Bench Table, the stone seat which mns round the walls of large 
churches, and sometimes round the piers , it veiy generally is 
placed m the porches 

BezantiSe, a name given to an ornamented moulding much used m 
the Norman period, resembling bezants, corns struck m Byzan 
tium 

Billet (Fr billette), a species of ornamented moulding much used 
in Norman, and sometimes in Early English work, like shoit 
pieces of stick cut off and arranged alternately 
Blocking-Course, a deep but slightly piojectmg course m an 
elevation, to act as cornice to an arcade, or to sepaiate a basement 
from a superior story. (See String-Course.) 

Boss (Fr clef de vodte, Ital. bozza, Ger. Bucket), an ornament, 
generally carved, forming the key -stone at the intersection 
of the ribs of a groined vault Early Norman vaults have no 
bosses The caivrng is generally foliage, and resembles that of 
the period m capitals, &c Sometimes they have human heads, 
as at NOtre Dame at Pans, and sometimes grotesque figures In 
later vaulting theie are bosses at every intersection 
Boivtell (supposed to be akin to Bottle), the mediaeval term 
for a round moulding or torus When it follows a curve, as 
round a bench end, it is called a Roving Bowtell, q v 
Brace Mouid, two ressaunts or ogees united together like a brace 
m printing, sometimes with a small bead between them 
Bracket (Fr corbeau, eul-de-lampe, Ital mensola, Ger. Kragstein ), 
a projecting ornament carrying a cornice Those which support 
vaulting shafts or cross springers of a roof aie more generally 
called Corbels. 

Brattishing ox Brandishing, is no doubt derived from the 
French breteche , a sort of crest ridge on a parapet, or species 
of embattlement The term, however, is generally employed to 
describe the ranges of flowers which form the crests of so many 
parapets m the Tudor period. 

Broach (from broche, a spit), now used to designate a particular 
form of spire, the sides of which, with the angles of tne tower, 
finish with a soit of haunching (See Spire ) 

Buttress, anciently written Botrasse, or Boterasse (Ital. puntello, 
Fr contrefort, Ger Strcbepfeilcr), masonry projecting from a 
wall, and intended to strengthen the same against the thrust 
of a roof or vault Buttresses are no doubt derived from the 
classic pilasters which seive to strengthen walls where there is 
a pressure of a girder or roof timber. In very early work they 
have little projection, and in fact are “strip-pilaaters.” In Nor- 
man work they are wider, with very little projection, and 
generally 1- stop under a cornice or corbel table Early English 
buttresses project considerably, sometimes with deep sloping 
weatherings in several stages, and sometimes with gabled heads, 
as at Beverley. Sometimes they are chamfered, and sometimes 
the angles have jamb shafts, as m the last example. At Wells 
and Salisbury they are richly ornamented with canopies and 
statues. In the Decorated period they became richly panelled in 
stages, and often finish with niches and statues and elegantly 
carved and crocketted gablets, as at York. In the Perpendicular 
period the weatherings became waved, and they frequently 
terminate with niches and pinnacles. 

Buttress, Flying (Fr. arc-boutant, Ital. puntello arcuate, Ger. 
Strelebogen), a detached buttress or pier of masonry at some 
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distance from a wall, and connected therewith by an aich or 
portion of an arch, so as to discharge the thrust of a roof or vault 
on some strong point 

Buttress Shafts, slender columns at the angle of buttresses, 
chiefly used m the Early English period 

Cabling The flutes of columns are said to be cabled when they 
are partly occupied by solid convex masses, or appear to be 
refilled with cylinders after they hud been formed 

Caisson See Cassoon 

Campanile, a name given m Italy to the bell tower of a town hall 
or church In that countiy this is almost always detached fiom 
the latter. (See Belfry ) 

Canopy, the upper pait or cover of a niche, or the projecting orna- 
ment over an altar or seat or tomb, The word is supposed to be 
derived from conopceum, the gauze covering over a bed to keep off 
the gnats (Kiivcorp), a mosquito curtain Early English canopies 
are geneially simple, with trefoiled or cmquefoiled heads, but 
m the later styles they are very rich, and divided into compart- 
ments with pendants, knots, pinnacles, &c The triangular ar- 
rangement over an Eaily English and Decoiated doom ay is often 
culled a canopv The tnangular canopies in the noi th of Italy aie 
peculiar Those m England are generally part of tlie ai rangement 
of the arch mouldings of the door, and foim, as it weie, the hood- 
moulds to them, as at Y ork The former are above and mdepeii dent 
of the door mouldings, and frequently support an arch with a tym- 
panum, above which is a tnangular canopy, as m the Duomo at 
Florence Sometimes the canopy and arch project fiom the wall, 
and are carried on small jamb shafts, as at San Pietro Martire at 
Verona An extremely curious canopy, being a sort of horse- 
shoe arch, surmounting and breaking into a circular arch, fiom 
Tournay is given Similar canopies are often over windows, as at 
York Minster over the great west window, and lower tiers m the 
towers These are triangular, while the upper windows in the 
towers have ogee canopies 

Cant When the comer of a square is cut off octagonally, it is said 
to he canted. Thus a bay window with octagonal corners is called 
a canted bay. 

Capital (Gr Ke<j>d\aiov, Lat capitulum, Ital capitello, Sp chapitel, 
Ger. Enauff, Eapital , Fr chapiteau), the upper part ot a column, 
pilaster, pier, &c Capitals have been used m every style down 
to the present time That mostly used by the Egyptians was 
bell-shaped, with or without ornaments The Persians used the 
double-headed bell, forming a kind of bracket capital The 
Assyrians apparently made use of the Ionic and Oormtluan, 
which were developed by the Greeks, Romans, and Italians, into 
their present well-known forms The Doric was apparently an 
invention or adaptation by the Gieeks, and was altered by the 
Romans and Italians But m all these examples, both ancient 
and modem, the capitals of an order are all of the same foim 
throughout the same building, so that if one be seen the form of 
all the others is known The Romanesque architects altered all 
this, and m the caivmg of their capitals often introduced such 
figures and emblems as helped to tell the story of their building. 
Another form was mtioduced by them m the cuitam capital, 
rude at first, but afteiwaids highly decorated. It evidently took 
its origin from the cutting off of the lower angles of a square 
block, and then rounding them off The piocess may be dis- 
tinctly seen, in its seveial stages, in Majence Cathedial But 
this form of capital was more fully developed by the Normans, 
with whom it became a marked feature In the Eaily English 
capitals a peculiai flower of three or more lobes was used, spiead- 
mg fiom the necking upwards in most graceful forms In 
Decorated and Perpendicular this was abandoned m favour of 
more realistic forms of crumpled leaves, enclosing the bell like a 
wreath In each style hold abacus mouldings were always used, 
whether with or without foliage 

Carrels (Lat carola), small chapels or oratories enclosed by screens ; 
also sometimes the rails of the screens themselves ; and sometimes 
the separate seats or pews for monks near the windows It was 
at one time supposed that the scrolls on which inscriptions of 
texts, &c , are formed were called carrels, but this seems a 
mistake 

Caryatides, human female figures used as piers, columns, or 
supports Caryatic is applied to the human figure generally 
when used in the manner of Caryatides 

Casement, a deep hollow moulding, sometimes filled with foliage, 
and then called a Vignette ; also the frame which holds the lead 
lights of a quarrel-glazed window 

Cassoon, or Caisson, a deep panel or coffer m a soffit or ceiling. 
This term is sometimes written m the French form, caisson, some- 
times derived directly from the Italian cassone, the augmentative 
of cassa, a chest or coffer. 

Cathedral (Ital duomo, called? ale, Fr caihidr ale, Ger Bom' 
kirche), the principal church where the bishop has his seat 
(cathedra) as diocesan (See separate article ) 

Cathetus (Gr tedder os, a perpendicular line) The eye of the 
volute is so termed, because its position is determined, in an Ionic 
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or volute & capital, by a line let down fiom the point m which the 
volute generates. 

CAULICULUS (Lat a stalk or stem), the mnei scroll of the Connthian 
capital It is not uncommon, however, to apply this term to the 
larger scrolls or volutes also 

Caveito (Ital caiare, to dig out), a moulding whose foim is a 
simple concave impending 

Ceiling (Ital soffito, soppakho, Fr plafond , Iambus, Ger Stubcn- 
decLe), that covenng of a room which hides the joists of the floor 
above, or the i afters of the roof. Most chmches have either open 
roofs, or are groined in stone At Peterborough and St Albans 
there are very old flat ceilings of boards curiously painted In 
later times the boarded ceilings, and, m fact, some of those of 
plaster, have moulded ribs, locked with bosses at the intersection, 
and ai e sometimes elaborately cai ved In the cloisters at Lincoln, 
the na\ o and chon at York, the side aisles of the choir at Win- 
chester, the church at Warmington, and several other places, 
there are ceilings foimed of oak nhs, filled m at the spandrils 
with narrow thin pieces of hoard, in exact imitation of stone 
groining In the Elizabethan and subsequent periods, the ceil- 
ings are enriched with most elaborate ornaments in stucco (See 
Groined Vaulting ) 

Cells, small monastic houses, generally in tae country, belonging 
to large conventual buildings, and intended for change of air for 
the monks, as well as places to 1 eside m to look after the lands, 
vassals, kc Thus Tynemouth was a cell to St Albans , Ashwell, 
Herts, to Westminster Abbey (See Grange ) Also the small 
sleeping apartments of the monks, also a small apartment used by 
the anchorite or heimit 

Chamfer, Cuampfer, or Ciiaumftr When the edge or arris of 
any woik is cut off at au angle of 45° m a small degree, it is said 
to be chamfered, if to a large scale, it is said to be a canted corner 
(See Can't ) The chamfer is much used in mediaeval woik, and is 
sometimes plain, sometimes hollow ed out, and sometimes moulded 

Chamfer Stop Chamfers sometimes simply run into the arris by 
a plane face ; more commonly they aie first stopped by some 
ornament, as by a bead, they aie sometimes terminated by 
trefoils, or cinquefoils, double or single, and m general form very 
pleasing features m median al architecture 

Chancel, a place separated fiom the rest of a church hy a screen 
(<• ancellus ) The word is now geneially used to signify the choir 

of a small church 

Chantry (Lat. cantuana, Fr chanti ene, Ger Kantorei), a small 
chapel generally built out from a church They generally contain 
a founder’s tomb, and are often endowed places wheie masses 
might he said foi lus soul The offlciator, or mass priest, being 
often unconnected with the paiochial cleigy, the chantiy has 
generally an enhance from the outside 

Chapel (Lat and Ital capella, Fr chapelle, Ger Kapclle), a 
small, detached building used as a substitute for a church m a 
large parish , an apartment m any large building, a palace, a 
nobleman’s house, an hospital or prison, used for public woiship, 
or an attached building running out of and forming part of a laige 
church, generally dedicated to different saints, each having its 
own altar, piscina, &c , and screened off from the body oi the 
building 

Chapiter, the old English name for a Capital. 

Chapter House (Lat capitolmm, Ital capitolo, Fr chapitn, Ger 
Kapitelhaus), the chamber m w hich the chaptei or heads of the 
monastic bodies assembled to transact business They are of 
various forms; some are oblong apaitments, as Canterbury, 
Exeter, Chester, Gloucester, kc , some octagonal, as Salisbury, 
Westminster, Wells, Lincoln, Yoik, &c That at Lincoln has ten 
sides, and that at Worcester is e jrcular , most are groined over, 
and some, as Salisbury, Wells, Lincoln, Worcester, &c , depend 
on a single slight vaulting shaft for the support of the massive 
vaulting This picturesque plan is almost exclusively English. 

Charnel House (Med Lat carnanum, Fr ossuaire), a place for 
depositing the bones winch might be thrown up m digging graves 
Sometimes, as at Gloucester, Hy the, and Eipon, it was a portion 
of the crypt; sometimes, as at Old St Paul’s and Worcester 
(both now destroyed), it w as a separate building m the church- 
yard ; sometimes chantiy chapels were attached to these build- 
ings M Yiollet-le-Duc has given two very curious examples of 
osswircs,~~ one from Fleurance, the other fiom Faouet 

Choir (Lat. chorus, Ital mo, Fr chosur, Ger Qhor, Old English, 
quire, quere), that part of a church or monastery where the breviary 
services or “horse ” are chanted 

Ciborium (Fr. baldaquin, Ital baldacchino), a tabernacle or 
vaulted canopy supported on shafts standing over the high altar 
Gervase of Canterbury calls every hay efthe quire there a ciborium, 
probably because the groining rose and formed a sort of canopy 
over each hay 

Cinquefoil, a sinking or perforation like a flower of five points 
or leaves, as a quatrefoil is of four The points are sometimes 
in a circle, as in the lower windows at Lincoln, and sometimes 
foim the cusping of a head. 
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Cleithral (Gr n\elGpov, an enclosed oi shut-up place), is applied 
to a covered Greek temple, m contradistinction to Hypcdhral. 
which designates one that is uncovered , the roof of a cleithral 
temple completely cov ers or encloses it. 

Clerestory, Olearstory (Ital clnaro piano, Fr clairevoie, clave 
6tage, Ger Lichtgaden) When the middle of the nave of a church 
rises above the aisles and is pieiced with windows, the upper story 
is thus called Sometimes these windows are very small, being 
mere quatrefoils, or spherical tnangles In laige buildings, how- 
ever, they are important objects, both for beauty and utility 
The window of the clerestones of Noiman work, even in large 
churches, aie of less importance than m the later styles In Early 
English they became larger , and in the Decoiated they are more 
important still, being lengthened as the tnfonum diminishes In 
Perpendicular work the latter often disappeuis altogether, and in 
many latei churches, as at Taunton, and many churches m 
Norfolk and Suffolk, the clerestories are close ranges of win- 
dows 

Cloister (Lat claustrum, Ital chiostro, Fi doitic, Ger Kloster), 
an enclosed square, like the atrium of a Roman house, with a walk 
or ambulatory round, sheltered by a ioof geneiallj giomed, and 
by tracery windows, which weie more or less glazed (See 
separate article ) 

Close, the precinct of a cathedral or abbey Sometimes the walls 
are traceable, hut now generally the boundary is only known hy 
tradition 

Coffer, a deep panel in a ceiling 

Column (Lat columna), a tapeimg cylindrical mass, placed vertically 
on a level stylobate, m some ctoes with a spreading congenes of 
mouldings called a base, and having always at its upper and 
smaller end a dilating mass called a capital Columns aie either 
insulated or attached They aie said to be attached or engaged 
when they form pait of a wall, piojecting one half or more, but 
not the whole, of their substance For the columns of diffeient 
styles and orders of architecture, see the general article, supra 

Consol or Console, a bracket or truss, generally with scrolls or 
volutes at the two ends, of unequal size and contrasted, but con- 
nected by a flowing line from the hack of the upper one to the 
inner convolving face of the lower 

Coping (Ital coperto, corona , Fi chaperon ), the capping (whence 
the name is probably derived) or covenng of a wall Tins is of 
stone, weathered to throw off the wet In Norrnau times, as far 
as can be judged from the little there is left, it was generally 
plain and flat, and projected over the wall with a throating to form 
a drip Afterwards it assumed a toius or bowtell at the top, and 
became deeper, and m the Decorated period there were geneially 
several sets-off The copings m the late Pcipendicular period 
assumed something of the wavy section of the buttress caps, and 
mitred round the sides of the embrasuie, as well as the top and 
bottom 

Corbel (fiom the low Latin corbeyus, a basket, Ital mcnsola, Fr 
corbeau, cul-de-lampe, Ger Kragstein), the name in median al 
architecture for a piece of stone jutting out of a wall to carry any 
superincumbent weight A piece of timber projecting m the same 
way was called a tassel or a bragger Thus the caived ornaments 
from which the vaulting shafts spring at Lincoln are coibtls 
Norman corbels are generally plain In the Early English penod 
they are sometimes elaborately caived, as at Lincoln above cited, 
and sometimes more simply so, as at Stone They sometimes 
end with a point appaiently glow mg into the Wall, or forming a 
knot, as at Winchester, and often aie supported by angels and 
other figures In the later peuods the foliage or ornaments 
resemble those m the capitals (See Capital ) 

Corbel Table, a projecting cornice or paiapet, supported hy a 
range of corbels a short distance apart, winch carry a moulding, 
above which is a plain piece of projecting wall forming a parapet, 
and covered by a coping Sometimes small arches are thrown 
across from corbel to corbel, to carry the projection. 

Corbie Steps, a Scottish term foi the steps foimed up the sides of 
the gable hy bieakmg the coping mto short hoiizontal pieces 

Cornice (Fr cormche, Ger Kranz), the projection at the top of a 
wall finished hy a hloclung-course, common m classic architecture 
In Norman times, the wall finished with a corbel table, which 
earned a portion of plain projecting work, winch was finished 
hy a coping, and the whole formed a Paiapet In laily English 
times the parapet was much the same, hut the work was executed 
in a much better way, especially the small arches connecting the 
corbels In the Decorated penod the corbel table was neaily 
abandoned, and a large hollow, with one or two subordinate 
mouldings, substituted ; this was sometimes filled with the hall 
flowers, and sometimes with running foliages In the Perpen- 
dicular style, the parapet frequently did not project beyond the 
wall-line below ; the moulding then became a string (though often 
improperly called a cornice), and was ornamented hy a quatrefoil 
or small rosettes set at equal intervals immediately under tfle 
battlements In many French examples the moulded string is 
very bold, and enriched with foliage ornaments. 
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Corona, a term applied to the deep veitical face of the projected 
part oi the cornice between the bed-mould and the covering 
mouldings 

Cove-Coving. The moulding called the cavetto, — or the scotia 
inverted, — on a large scale, and not as a mere moulding m the 
composition of a cornice, is called a cove or a coving 

Crenelle, a word generally considered to mean an embrasure of 
a battlement, but latterly proved to apply to the whole system of 
defence by battlements Iu mediaeval times no one could “ crenel- 
late ” a buil din g without special licence from his supreme lord 
(See Battlement, Embrasure ) 

Cresting, an ornamental finish m the wall or lidge of a building, 
which is common on the Continent An example occurs at 
Exeter Cathedral, the ridge of which is ornamented with a lange 
of small fleurs-de-lis in lead 

Crocket (Ital uncmctto, Fr crochet, aosse, Ger HaLlcm, Knollen), 
an ornament running up the sides of gablets, hood-moulds, pin- 
nacles, spires , genetally a winding stem like a creeping plant, 
with flowers or leaves projecting at intervals, and terminating 
m a finial 

Crop (Ang -Sax crop), the top of anything A word anciently 
used for a Finial, which see 

Cross This religious symbol is almost always placed on the ends 
of gables, the summit of spues, and other conspicuous places of 
old churches In eaily times it was generally very plain, often a 
simple cross m a cirAa, as at Beveiley Sometimes they take the 
form of a light cioss crosslet, or a cross m a square Iu the 
Decorated and later styles they became richly donated, and 
assumed an endless variety of forms Of memorial crosses the 
finest examples are the Eleanor crosses, erected by Edward I 
Of these a few yet remain, oue of which has recently been rc- 
erectcd at Charmg Cross Preaching crosses weie often set up by 
the wayside as stations for preaching, the most noted is that m 
front of St Paul’s The finest remaining sepulchral ciosses are 
the old elaborately-carved examples found m Ireland. 

Cross- Aisle, an old name for a transept 

Cross-Springer, the transverse ribs of a vault. 

Crow-Steps See Corbie Steps 

Crow Stone, the upper stone of a gable , see also as last 

Crypt (Lat crypta , Ital 10U0 sottenaneo, Fr cryptc, Ger Gruft), 
a vaulted apartment of greater or less size, usually under the 
choir (See separate article ) 

Cupola (Ital cupo, concave, profound), a spherical or spheroidal 
covering to a building, or to any part of it 

Cusp (Fr feuillc, Ital cuspide, Ger Knopf), the point where the 
foliations of tiacery intersect The emliest example of a plain 
cusp is piobably that at Pytliagoias School, at Cambridge, — of 
an ornamented cusp at Ely Cathedral, where a small roll, with a 
rosette at the end, is formed at the termination of a cusp In the 
later styles the teiminations of the cusps were more richly decor- 
ated , they also sometimes terminate not only m leaves or foliages, 
but m rosettes, heads, and other fanciful ornaments 

Cyclostyle (Gr. kvk\qs, a circle, and arv\os, a column) A struc- 
ture composed of a circular range of columns without a core is 
cyclostylar ; with a core the range would be a peristyle This 
is the species of edifice called by Vitruvius Monopteral. (See 
Monofteros ) 

Cyma (Gr Kvfia, a wave), the name of a moulding of very frequent 
use It is a simple, waved line, concave at oue end and convex 
at the other, like an Italic / When the concave part is upper- 
most it is called a cyma-recta , hut if the convexity appear above, 
and the concavity below, it is then a cyma-reversa. 

Cymatium When the crowning moulding of an entablature is of 
the cyma form, it is termed the Cymatium. 

Cyrto-prostyle. An alternation of Cybtostyle (q v ), but in- 
dicating more clearly than Cyitostyle does an external piojec- 

ti°n t . 

Cyrtostyle (Gr Kvpr&s, convex, and <rrv\os, a column), a circular 
projecting portico Such are those of the transept entrances to 
St Paul’s Cathedral 

Dado or Die, the vertical face of an insulated pedestal between the 
base and cornice or surbase It is extended also to the similar 
part of all stereohates which are arranged like pedestals in Roman 
and Italian architecture 

Dais (Fr. dais, estrade, Ital prcdella), a part of the floor at 
the end of a mediaeval hall, raised a step above the lest of the 
buildmg. On this the lord of the mansion dined with his friends 
at the great table, apart from the retainers and servants In 
mediaeval halls there was generally a deep recessed hay window 
at one or at each end of the daw, supposed to he for retirement, 
or greater privacy than the open nail could afford In France the 
word is understood as a canopy or hangmg over a seat , probably 
the name was given from the fact that the seats of great men were 
then surmounted by such an ornament. 

Decastyle (Gr Setca, ten, and crrv\os, a column), a portico of ten 
columns in front 

Dentil (Lat dens, a tooth) The cogged or toothed member, 
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common m the bed-mould of a Coi uithian entablature, is said to 
he dentilled, and each cog oi tooth is called a dentil 
Depressed Arches or Drop Arches, those of less pitch than the 
equilateral 

Design The plans, elevations, sections, and whatever other dmw- 
mgs may be necessary for an edifice, exhibit the design, the tei m 
plan having a restricted application to a technical portion of the 
design (See Plan ) 

Detail As used by architects, detail means the smaller paifs 
into which a composition may be di\ ided It is applied generally 
to mouldings and other enrichments, and again to their minutiae 
Diameters Tlie diameters of the lower and upper ends of the 
shaft of a column are called its nifcnor and superior diameteis 
respectively , the former is the greatest, the latter the least 
diameter of the shaft 

Diaper (Ital diaspro, Fr diaspri, Ger Giblumtc), a method of 
decoiatmg a wall, panel, stamed glass, or any plain surface, by 
covering it with a continuous design of flowers, rosettes, &c , 
either m squaies or lozenges, or some geometrical foini lesembhng 
the pattern of a diapered table-cloth, fiom which, in fact (drap 
d’Ypres), the name is supposed by some to have been derived 
DiAsrYLE (Gr Sid, through, and <rrv\os, a column), a spacious 
l n tercolumma tio n, to which three diameters are assigned. (See 
EusrYLE ) 

Diptlros (Gr Sis, twice, and nrrepiu, a wing), a double-winged 
temple. The Greeks are said to have constructed temples with 
two langes of columns all round, which were called dipteroi A 
portico projecting two columns and their interspaces is of dipteral 
or pseudo-dipteral arrangement 

Discharging Arch, an aich over the opening of a door or window, 
to discharge oi relieve the superincumbent weight from pressing 
on the freestone 
Distemper See Fresco 

Disiyle (Gr Sis, twice, and o-tEAoj, a column), a politico of two 
columns This term is not generally applied to the meie porch 
with two columns, hut to describe a poitico with two columns in 
antis. 

Diiriglyph, an intercolumniation in the Doric order, of two 
tnglyphs (See Triglyph ) 

Dodecastyle (Gr. Scidexa, twelve, and cttvXos, a column), a por- 
tico of twelve columns in front The lower one of the west fiont 
of St Paul’s Cathedral is of twelve columns, hut they are coupled, 
making the arrangement pseudo dodecastyle. The Chamber of 
Deputies in Pans has a true dodecastyle 
Dog-tooth, a favourite ennehment used from the latter part of 
the Norman period to the early part of the Decorated. It is m 
the form of a four-leaved flower, the centre of which projects, 
and probably was named from its resemblance to the dog-toothed 
Violet 

Dome (Gr SDpa, a structure of any kind, Lat domus, a house or 
temple), a cupola or inverted cup on a building The application 
of this term to its generally-received purpose is fiom the Italian 
custom of calling an. arehiepiscopal church, by way of eminence, 
II duomo, the temple , for to one of that lank, the cathedral of 
Florence, the cupola was first applied in modern piactice The 
Italians themselves never call a cupola a dome it is on this side 
of the Alps the application has arisen, fiom the circumstance, it 
would appear, that the Italians use the term with refeience to 
those structures whose most distinguishing feature is the cupola, 
tholus, or (as we now call it) dome (See Cupola ) 

Donjon, the principal tower of a castle (See Keep ) 

Dormer Beam or Dormant Beam, said to he a tie-beam, but 
more probably, as its name imports, a sleeper. 

Dormer Window (Fr lucarne, Ital abbamo, Ger Dachfenster), 
a window belonging to a room in a roof, which consequently pro- 
jects from it with a valley gutter on each side. They are said 
not to be earlier than the 14th century. In Germany there are 
often several rows of dormers, one above the other. In Italian 
Gothic they are very rare , m fact, the former have an unusually 
steep roof, while m the latter country, wheie the Italian tile is 
used, the roofs are rather flat 

Dormitory (Fr dorloir, Ital dormitono, Ger. Scldafgcmach), the 
place where the monks slept at night. It was sometimes one 
long room like a barrack, and sometimes divided into a succession 
of small chambers ox cells The dormitoiy was generally on the 
first floor, and connected with the church, so that it was not 
necessary to go out of doors to attend the nocturnal services. In 
the large houses of the late Perpendicular penod, and also in some 
of the Eliz abethan, the entire upper story m the roof formed one 
large apartment, said to have been a place for exercise m wet 
weather, and also for a dormitory for the retainers of the house- 
hold, or those of visitors 
Dossel or Dorsal. See Reredos 

Dripstone, the moulding or cornice which acts as a canopy to 
doors and windows Hoiizontal running mouldings, are some- 
times called tablets, and sometimes dripstones. 

Drop Arches See Depressed Arches. 
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Dungeon, the prison m a castle keep, so called because the Norman 
name for the latter is donjon, and tie dungeons or piisons are 
generally in its lowest story (See Keep ) 

Echauguette See Babtizan 

Echinus (Gr ex^os, an egg), a moulding of eccentnc curve, gene- 
rally cut (when it is carved) into tie forms of eggs and anchors 
alternating, whence the moulding is called by the name of the 
more conspicuous It is the same as Ovolo, q v. 

Element, the outline of the design of a Decorated window, on 
winch the centies for the tracery are formed These centres will 
all be found to fall on points which, m some way or other, will 
be equimultiples of parts of the openings Belore any one can 
diaw tracery well, or understand even the principles of its com- 
position, he must give much attention to the study of the element 
(See Tracery ) 

Elevation, the front facade, as the French term it, of a structure, 
a geometucal diavvuig of the external upnglit paits of a build 

Embrasure, the opening m a battlement between the two raised 
solid portions or merlons, sometimes called a crenelle. (See 
B YTTLBMENT, CRENELLE ) 

Enceinte, a French term for the close or precinct of a cathedral, 
abbey, castle, &c. 

Entablature, or Intyblature (Lat in, upon, and tabula , a 
tablet), the superimposed horizontal mass in a columnar oidmaiice, 
which rests upon the tablet or abacus of a column It is conven- 
tionally composed of three parts, arclutiave, fiieze, and cornice. 
Entail, Entayle, sculptured ornaments, generally cf rich design, 
most probably deuvea fiom the Italian intaglio 
Entasis, the swelling of a column, &c. In mediaeval architecture, 
some spires, particularly those called “broach spires,” have a 
slight swelling m the sides, but no more than to make them look 
straight; for, from a particular “deceptio visus,” that which is 
quite straight, when viewed at a height, looks hollow 
fipi, the Fiench term for a light fimal, generally of metal, hut 
sometimes of terra cotta, forming the termination of a pointed 
roof or spire. 

Epistylium, or Epistyle (Gr iirl, upon, and cttSAos, a column) 
This teim may with, propriety he applied to the whole entabla- 
ture, with which it is synonymous, hut it is restricted in use to 
the architiave or lowest member of the entablatuie. 

Escape, an equivalent for the term Apophyge, q v 
Escutcheon (Lat scutum, Ital soldo, Fr ieusson, Ger TVappen- 
schild), a term for the shields used on tombs in the spandnls of 
doors or in stnng-courses Also the ornamented plates fiom the 
centre of which door-rmgs, knockers, &c , are suspended, or 
which protect the wood of the key-hole from the wear of the key 
In mediaeval times these w r ere often woiLed m a % cry beautiful 
manner 

Esirade, a French term for a raised platform (See Dais ) 
Eustyle (Gr eu, well, and <rrv?.os, a column), a species of mter- 
colummation, to which a proportion of two diameters and a 
quarter is assigned. This term, together with the others of 
similar import— pycnostyle, systyle, diastyle, and aroeostyle — 
referring to the distances of columns fiom one another m composi- 
tion, is from Vitruvius, who assigns to each the space it is to 
express It will be seen, however, by reference to them indivi- 
dually, that the words themselves, though perhaps sufficiently 
applicable, convey no idea of an exactly defined space, and by 
leference to the columnar structures of the ancients, that no atten- 
tion was paid by them to such limitations It follows, then, that 
the proportions assigned to each are purely conventional, and 
may or may not he attended to without vitiating the power of 
applying the terms. Eustyle means the best or most beautiful 
ariangement , but as the effect of a columnar composition 
depends on many things besides the diameter of the columns, the 
same proportioned mtercolummatiou would look well or ill accord- 
ing to those other circumstances, so that the limitation of eustjle 
to two diameters and a quarter is absurd. 

Facade See Elevation. 

Fa he, the French term for the ndge of a roof 
FAlTlkRE, the ornament running along the ridge of a building 
(See Cresting ) 

Fan Tracery. See Groined Vaulting 

Fascia (Lat a band ) The narrow vertical bands or broad fillets 
into which the architraves of Corinthian and Ionic entablatures 
are divided are called fasciae , and the term is generally applied to 
any similar member m architecture. 

Feathering See Cusp. 

Femerell, properly Fumerell, a sort of lantern in the ndge of 
a hall (when the fire was in the middle of the floor and not m a 
chimney) for the purpose of letting out the smoke. 

Fenestral, a frame or “chassis,” on which oiled paper or thin 
cloth was strained to keep out wind and ram when the windows 
weie not glazed. 

Feretory, a sort of parclose which enclosed the feretrum, shrme, 
or tomb, as in Henry YIl.’s chapel 
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Fillet (Fr filet, hstcl, Ital hstello, Ger. Bmde), a narrow veitical 
hand or hstel, of frequent use m congeries of mouldings, to 
separate and combine them, and also to give breadth and firmness 
to the upper edge of a crowning cyma or cavetto, as in an external 
cornice The nairow slips or bieadths betw een the flutes of Corin- 

thian and Ionic columns are also called fillets In mediaeval work, 
the fillet is a small, fiat, projecting square, chiefly used to sepa- 
rate hollows and rounds, and often found m the outer paits of 
shafts and bowtells In this situation the centie fillet has been 
teimed a keel, and the two side ones wings , but apparently this 
is not an ancient usage 

Finial (Fr fleuron), the flower or bunch of floweis with which a 
spire, pinnacle, gablet, canopy, Ac,, generally terminates Where 
there aie crockets, the fimal generally beais as close a resemblance 
as possible to them in point of design They are found m eaily 
work where there aie no crockets. The simplest form moie 
resembles a hud about to buist than an open flower They soon 
became more elaborate, as at Lincoln, and still more, as at West- 
minster and the Hotel Cluny at Pans Many Perpendicular 
fimals are like four crockets hound together Almost every 
known example of a fimal has a sort of necking sepaiatmg it 
fiom the paits below (See Epi ) 

Flamboyant, a name applied to the Third Pointed style m Fiance 
(ogive tcrtiale), which seems to have been developed fiom the 
Second, as oui Perpendicular was fiom the Decorated The great 
chaiactenstic is, that the element of the tiacery flows upwards m 
long wavy divisions like flames of file In most cases, also, every 
division has only one cusp on each side, however long the division 
may he The mouldings seem to be as much mfeuoi to those of 
the preceding peiiod, as our Perpendicular mouldings were to the 
Early English, a fact which seems to show that the decadence of 
Gothic architecture was not confined to one couutiy 

FlIohe (Ital agugha), a geneial term in French architecture for a 
spire, but more particulaily used for the small slendei erection 
rising fiom the intersection of the nave and tiansepts m cathedrals 
and large chuiches, and canymg the sanctus hell. 

Flute, a concave channel Columns whose shafts are channelled 
are said to be fluted, and the flutes are collectively called flutmgs 

Foliation See Cusp 

Font, the vessel used in the rite of baptism The earliest extant 
is supposed to be that in which Constantine is said to have been 
baptised, this is a poiphyiy labrum from a Homan bath. Those 
m the baptistenes m Italy are all large, and were intended for 
immeision ; as time went on, they seem to have become smaller. 
What they were in Saxon times is unceitain, though it is not 
improbable that some of the plain examples, called Norman, may 
have been of earliei date. Norman fonts are sometimes meie 
plain, hollow cylindeis, generally a little smaller below than 
above 5 otheis aie massive squares, supported on a thick stem, 
round which sometimes there are smaller shalts In the Eaily 
English this form is still pursued, and the shafts are detached , 
sometimes, however, they are hexagonal and octagonal, and m 
this and the latex styles assume the foim of a vessel on a stem 
Noiman fonts have fxcquenlly cunous carvings on them, ap- 
proaching the grotesque , m later times the foliages, &c., 
partook absolutely of the chaiactei of those used in other archi- 
tectural details of their respective periods The font is usually 
laced close to a pillar near the entrance, generally that neaiest 
ut one to the tower m the south arcade, or, m large buildings, 
in the middle of the nave, opposite the entrance poich, and some- 
times 111 a separate building. (See Baptistery ) 

Foot-Stall, a word supposed to he a litoral translation of piede- 
stal, or pedestal, the lower part of a pier (See Base, Patin ) 

Formeret, the half ribs against the v T alls m a giomed-ceilmg. 

Fratery, Frater House, supposed to be the hall where the friars 
met for dmnei or other purposes ; the same as refectory among 
the monks 

Free-stone (Fr pierre de laille, Ital pietra molle), stone used for 
mouldings, tracery, and other work required to be executed with 
the chisel. The oolitic stones aie generally so called, although m 
some countries the soft sandstones aie so used, and m some 
chmch.es an indurated chalk called clunch is employed for inter- 
nal lining and for carving 

Fresco, the method of painting on a wall while the plastermg is 
wet The colour penetrates through the material, which therefore 
will bear rubbing or cleaning to almost any extent The trans- 
parency, the chiaroscuro, and lucidity, as well as force, which 
can be obtained by this method, cannot be conceived unless the 
fiescoes of Fra Angelico or Haffaelle are studied. The word, 
however, is often applied improperly to mediaeval delineations 
in ancient chuiches, which are only painted on the surface m 
distemper or body colour, mixed with size or white of egg, which 
gives them an opaque effect. 

Frieze (Ital. fregio, from the Lat. JPhrygionius, enriched or em- 
broidered), that portion of an entablature between the cornice 
above and the architrave below It derives its name from being 
the recipient of the sculptured enrichments either of foliage or 
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figures which may be lelevant to tb* object of the structure The 
frieze is also called the Zoophorus, q v 
Frontispiece, the front or principal elevation of a structure This 
term, however, is generally restricted in application to a Decorated 
entrance 

Fumerel See Femerell 

Gable, sometimes Oavil (Fr pignon , Ital cohna, Ger GricbeT) 
When a roof is not hipped or returned on itself at the ends, its 
ends are stopped by carrying up the walls under them m the 
triangular form of the roof itself This is called the gable, or, m 
the case of the ornamental and ornamented gable, the pediment 
Of course gables follow the angles of the slope of the roof, and 
differ in the vaiious styles In Norman work they are generally 
about half pitch , m Early English, seldom less than equilateral, 
and often moio In Decorated work they become lower, and still 
more so m the Perpendicular style In all important buildings 
they are finished w ith copings or parapets In early times the 
copings were nearly flat In the latei styles gables are often 
surmounted with battlements, or enriched with crockets, they 
aie also often panelled or perforated, sometimes very richly The 
gables m ecclesiastical buildings are mostly terminated with a 
cioss , m others, by a fimal or pinnacle In later times the 
parapets or copings were broken into a sort of steps, called 
corbie steps In buildings of less pietension, the tiles or other 
roof covering passed over the front of the wall, which then, 
of course, had no coping In this case the outer pair of rafters 
were concealed by moulded or carved verge boards (See Bai ile- 
ment, Coping, Corbie siets, Parapet, Verge Board, &c ) 
Gable Window, a term sometimes applied to the large window 
under a gable, but more properly to the windows in the gable 
itself 

Gabled Towers, those which are finished with gables instead of 
parapets, as at Somptmg Many of the Geiman .Romanesque 
toweis are gabled 

Gablets, triangular terminations to buttresses, much m use m the 
Early English and Decorated periods, after which the buttiesses 
generally terminate m pinnacles The Early English gablets aie 
generally plain, and very sharp m pitch In the Decorated period 
they are often enriched with panelling and crockets They are 
sometimes finished with small crosses, hut oftener with finials 
Galilee This name is said to he derived from the Scriptural 
expression, “ Galilee of the Gentiles ” Galilees are supposed to 
have been used sometimes as courts of law, but chiefly for 
penitents not yet admitted to the body of the church At 
Durham the galilee is a chapel at the mam entrance into the nave. 
Gallery, any long passage looking down into another part of a 
building, or into the court outside In like manner, any stage 
erected to carry a rood or an organ, or to leceive spectators, was 
latterly called a gallery, though originally a loft In later times 
the name was given to any very long rooms, particularly those 
intended for purposes of state. (See Loft, Triforium ) 
Gargoyle or Gurgoyle (Fr gargouillc, canon, lanceur, Ital. 
doccia di gronda , Ger Ausguss), the carved termination to a 
spout which conveyed away the water from the gutters, supposed 
to be called so from the gurgling noise made by the water passing 
through it Gargoyles are mostly grotesque figures 
Garret riNG, properly Galletting, from gallet, a small piece of 
stone chipped off by the chisel. A method of protecting the 
mortal joints m r<mgh walls by sticking m chips of stone while 
the mortar is wet 

Gate-house, a building forming the entrance to a town, the door 
of an abbey, or the enceinte of a castle or other important edifice 
They generally had a large gateway protected by a gate, and also 
a portcullis, over which u T ere battlemented parapets with holes 
{machicolations) for throwing down darts, melted lead, or hot sand, 
on the besiegers. Gatehouses “always had a lodge, with apart- 
ments for the porter, and guard-rooms for the soldiers , and 
generally rooms over foi the officers, and often places for prisoners 
beneath They are sometimes open m the rear, as at Cooling 
Csstle, and often have doors with portcullises, &c , on both sides, 
in case the enemy should scale the walls, and attack them both 
m front and rear In this case, the space between, on the giound 
floor, was generally groined over, with holes for missile weapons. 
'Glyph, a vertical channel m a frieze (See Triglyph ) 

Gradino (Ital dim of gradus , a step) Architects frequently apply 
the plural of this term, gradim, to such senes of great steps as are 
found at the mausoleum at Halicarnassus, 

Grange, a word derived from the French, signifying a large ham 
or granary They weie usually long buildings with high wooden 
roofs, sometimes divided by posts or columns into a sort of nave 
and aisles, and with walls strongly buttressed In England the 
term is applied not only to the barns, but to the whole of the 
buildings which formed the detached farms belonging to the 
monasteries ; in most cases there was a chapel either included 
among these or standing apart as a separate edifice. 

Griffe, a French term for an ornament at the angles of the base of 
early pillars, for which we have no proper equivalent. It first 


consisted of a single leaf, which became more elaborate, and was. 
no doubt, the origin of the foliated bases. 

Grille, the iron work forming tlie enclosure screen to a chapel, or 
the protecting railing to a tomb or shrme , moie commonly found 
in France than m England Our best example, perhaps, is that 
round the tomb of Queen Eleanor m Westminster Abbey They 
are of wrought iron, 01 namented by tile swage and punch, and put 
together either by uvets or clips 

Groin, by some described as the line of intersection of two vaults 
where they cross each other, which others call the groin point , by- 
others the cuived section or spandul of such vaulting is called a 
groin, and by others the whole system of vaulting is so named 

GnoiN Arch (Fr arc doubleau), the cross nb m the later styles of 
groining, passing at light angles from wall to wall, and dividing 
the vault into bays or ti aiees 

Groin Ceiling, a ceiling to a building composed of oak ribs, the 
spandnls of which are filled m with narrow, thm slips of wood. 
There are several m England , one at the Early English church at 
"VVarmmgton, and one at Winchester Cathedral, evactly resembl- 
ing those of stone 

Groin Centering In groining without ribs, the whole surface is 
supported by centering during the election of the vaulting In 
libbed work the stone libs only aie suppoited by timber ribs 
during the progress of the work, any light stuff being used while 
filling m the spandnls 

Groin Point, the name give by workmen to tlie arns or line of 
mteisection of one vault with another where there aie no ribs 

Groin Rib (Fr nerf d' arete, Ital costola, Ger Jhppe), the nb 
which conceals the grom point or joints, where the spandnls 
intersect 

Groined Vaulting (Lat fornix, testudo, Fr votke d'arUe, Ital. 
formed), the system of covenng a building with stone -vaults which 
cross and mteisect each other, as opposed to the barrel vaulting 
(loUte de beiceau), or senes of arches placed side by side The 
earliest groins are plain, without any nbs, except occasionally a 
sort of wide band from wall to wall, to strengthen the construction. 
In later Norman times nbs were added ou the line of intersection 
of the spandnls, crossing each other, and having a boss as a key 
common to both , these ribs the French authois call narfs en 
ogive Their introduction, however, caused an entire change in 
the system of vaulting, instead of arches of uniform thickness 
and great weight, these nbs were fiist put up as the mam con- 
struction, and spandnls (t emphssage) of the lightest and thinnest 
possible material qilaced upon them, the haunches only being 
loaded sufficiently to counterbalance the pressuie from the crown. 
Shortly after, half ribs against the walls ( formcrels ) were intro- 
duced to carry tlie spandnls without cutting into the walling, 
and to add to the appeatance '1 he work was now not treated as 
continued vaulting, hut as divided mto hays ( travics ), and it was 
formed by keeping up the ogive or intersecting ribs and their 
bosses , a sort of construction having some affinity to the dome 
was formed, which added much to the strength of the groining 
Of course the top of the soffit or ndge of the vault was not hori- 
zontal, but lose from the level of the top of the formeret-nb to 
the boss and fell again , but this could not be perceived fiom 
below. As this system of constiuction got more into use, and as- 
the vaults were required to he of greater span and of higher pitch, 
the spandnls became larger, and w anted more support To give 
tins another set of nbs was introduced, passing fiom the springers 
of the ogive nbs, and going to about half-way between these and. 
the ogive, and meeting on the ridge of the vault , these inter- 
mediate nbs are called by the French tiercerons, and began to 
come mto use m the transition fiom Early English to Decorated. 
About the same period a system of vaulting came into use called 
hexpartite, fiom the fact that every bay is divided mto six com- 
partments instead of four It was invented to cover the naves of 
churches of unusual width The filling of the spandnls in this 
style is very peculiar, and, where the different compartments 
meet at the ndge, some pieces of harder stone have been used, 
which have i cither a pleasing effect. The arches against the wall 
being of smaller span than the mam arches, cause the centre 
sprmgers to be perpendicular and parallel for some height, and 
the spandnls themselves are very hollow As styles progressed, 
and the desire for greater richness increased, another series of ribs 
called liemes, was introduced ; these passed cross-ways from the 
ogives to the tiercerons, and thence to the doubleaux, dividing the 
spandnls nearly horizontally. These various systems increased 
in the Perpendicular penod, so that the vaults were quite a net- 
work of nbs, and led at last to the Tudor, or, as it is called by 
many, fan traceiy vaulting. In this system the nhs are no part 
of the real construction, hut are merely carved upon the vous- 
soirs, which form the actual vaulting Fan Tracery is so called 
because the nhs radiate from the sprmgers, and spread out like 
the sticks of a fan These later methods are not stnctly groins, 
for the pendentives are not square on plan, hut circular, and there 
is therefore no arris intersection or Groin Point (which see) 
Groins, Welsh, or TJnpkrpitgh, When the mam longitudinal 
_ , H. — 59 
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vault of any groining is higher than the cross or transverse vaults j 
which inn from the windows, the system of vaulting is called 
underpitch groining, or, as termed by the workmen, Welsh groin- 
ing A very fine example is at St George's Chapel, Wmdsor. j | 
Ground Table See Base of a Wall 

Guilloohe or Gulllociios (Gr yvlov, a member, and \6x°s> a snare), 
an interlaced ornament like network, used most frequently to 
enrich the toms 

GUTT-ffl (Lat diops) The small cylindrical drops used to enrich 
the mutules and regulai of the Done entablature are so called 
Gutter, the channel foi cairymg off ram-water. The medireval 
gutters diffeied little from otheis, except that they are often 
hollows sunk in the top of stone cornices, in which case they aio 
generally called channels m English, and chlneaux in French 
Hagioscope, a term derived from the Greek, improperly used to 
descube certain oblique openings m the mediaeval buildings for 
the purpose of seeing the altar (See Squint ) 

Hall (Fr salle, salon , Ital sales, salcme, Ger SaaT), the princi- 
pal apartment in the large dwellings of the Middle Ages used for 
the purposes of leeeptions, feasts, &c In the Norman castle the 
hall was generally m the keep above the ground floor, wheie 
the retainers lived, the basement being devoted to stores and 
dungeons for confining prisoners. Later halls, indeed some 
Norman halls (not in castles), are geneially on the ground floor, 
as at Westminster, approached by a porch either at the end, as 
m this last example, 01 at the side, as at Guildhall, London, 
having at one end a laised Dais (which see) or Estrade The 
loofs are generally open, and more or less ornamented. In the 
middle of these was an opening to let out the smoke (see Louvre, 
FejierellI, though m later times the halls have laige chimney 
places with funnels or chimney shafts for this purpose At this 
period there weie usually two deeply recessed bay windows at 
each end of the dais, and doors leading into the withdrawmg- 
rooms or the ladies’ apartments, they are also generally wain- 
scoted v ith oak, in small panels, to the height of five or six feet, 
the panels often being eunched Westmmstei Hall was origi- 
nally divided into three paits, like a nave and side aisles, as aie 
some on the Continent 

Helix (Gr ?Xi£, a wreath or ringlet), used synonymously with 
Cauliculus, q v Its plural is Helices 
Herring-Bone Work, bricks or other materials arranged diagon- 
ally m building 

Hexastyle (Gr. ?$, six, and <rrv\o r, a column) A portico of six 
columns m front is of this description Most of the churches in 
London which have porticoes have hexaprostyles 
HrGa Altar, the puncipal altar in a cathodial or church Where 
there is a second, it is generally at the end of the choir or 
chancel, not m the Lady Chapel At St Albans it stood at the 
end of the nave, close to the chon screen. 

Hip-Knob, the finial on the hip of a roof, or between the barge 
boards of a gable, 

Hood-Mould, a word used to signify the drip-stone or label over a 
window or door openmg, whether inside or out ; but it seems 
more propeily to be applied to the mouldings at the aim of the 
arch at the inner side of such opening Sometimes these assume 
the form of a label, and have jamb-shafts Frequently the soffit 
is slightly hollowed and finishes with an arris. (See Dripstone, 
Label ) 

Hotel de Ville (Ital broletto, palasso, communale), the town-hall 
or guild-hall, m France, Germany, and Northern Italy The build- 
ing m general selves for the administration of justice, the receipt 
of town dues, the regulation of maikets, the residence of magis- 
trates, barracks for police, prisons, and all other fiscal purposes 
As may be imagined, they differ very much in different towns, 
but they have almost invariably attached to them, or closely 
adjacent, a large clock-tower (beffroi), containing one or more 
bells, for calling the people together on special occasions 
Hotel Dieu (Fr maison dieu, Ital ospedale , lo spedale), the name 
for an hospital m mediaeval times In England there are but 
few remains of these buildings, one of which is at Dover ; abroad 
there are many The most celebrated is the one at Angers, 
described by Parker They do not seem to differ much in 
arrangement of plan from those m modem days — the accommoda- 
tion for the chaplain, medicine, nurses, stores, &c , being much 
the same m all ages, except that in some of the earlier, instead of 
the sick being placed in long wards like gallenes, as is now done, 
they occupied laige buildings, with naves and side aisles like 
churches. The reader is refen ed to the works of Parker, 
Yiollet-le-Duc, and Yerdiei and Cattois, for further details. 
IIypjsthros (Gr 6r<f, under, and cuB^p, the air), a temple open 
to the air, or uncovered The term, may be the more easily under- 
stood by supposing the roof removed from over the nave of a 
church in which columns or piers go up from the floor to the 
ceiling, leaving the aisles still covered. 

Hypogea (Gr. Wo, under, and yrj, the earth), constructions under 
the surface of the earth, or in the sides of a bill or mountain. 
Eypotraohelium (Gr, W6, under, and rpdxykos, the neck), the 
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moulding or the groove at the junction of the shaft with the capi- 
tal of a column In some styles the hypotrachelium is a project- 
ing fillet or moulding, and m others, as the Doric, it is composed 
of a channel or groove, and sometimes of more than one. 

Ichnography (Gr fyvoj, a footstep or track, and ypatp-fr, a descrip- 
tion or representation), the drawing of a plan, or representation 
of the site of an object on a honzontal plane 

Impost, a term m classic architecture for the honzontal mouldings 
of piers or pilasters, from the top of which the archivolts or 
mouldings which go round the arch spring The word is scarcely 
applicable to mediaeval architecture, as the mouldings m general 
spring from the capital of a shaft, or from a corbel , or they con- 
tinue without breaking down to the base, or till they are stopped 
by a chamfer or a regular base moulding, or they die mto a plain 
shaft, or at any rate one of different section 

Intercolumniation, the distance fiom column to column, the 
clear space between columns. 

Interlaced Arches, arches where one passes over two openings, 
and they consequently cut or intersect each other. 

Iron "Work, in mediaeval architecture, as an ornament is chiefly 
confined to the hinges, &c , of doors and of church chests, &c. 
Specimens of Norman iron work are very rare Early English 
specimens are numerous, and very elaborate In some instances 
not only do the hinges become a mass of scroll work, but the 
surface of the doors is covered by similar ornaments In both 
these periods the design evidently partakes of the feeling exhibited 
in the stone or w^od carvmg In the Decorated penod the scroll 
woik is mors graceful, and, like the foliage of the time, more 
natuial. As styles progressed, there was a greater desire that the 
framing of the doors should be richer, and the ledges were cham- 
fered or raised, then panelled, and at last the dooia became a mass 
of scroll panelling This, of course, interfered with the design of 
the hinges, the ornamentation of which gradually became un- 
usual. In almost all styles the smaller and less important doors 
had merely plain strap hinges, terminating m a few bent scrolls, 
and latterly in flews de-hs Escutcheon and ring handles, and 
the other furniture, partook more or less of the character of the 
time On the Continent the knockers are very elaborate. At all 
periods doors have been ornamented with nails having projecting 
heads, sometimes square, sometimes polygonal, and sometimes 
ornamented with roses, & c. The iron work of windows is gene- 
rally plain, and the ornament confined to simple fleui ‘de-hs heads 
to the stancheons The iron work of screens enclosing tombs and 
chapels is noticed under Grille, q v. 

Jamb, the side post or lining of a doorway or other aperture. The 
jambs of a window outside the frame are called Reveals. 

Jamb-Shaft. Small shafts to doors and windows with caps and 
bases ; when m the inside arns of the jamb of a window they are 
sometimes called Esconsons. 

Jambette, a French term for the upright ashlar piece between the 
inside of the plate and the rafters 

Jubb, one of the names of the ambo or reading desk m the early 
Christian church In later times, a term especially applied to the 
rood-loft or gallery over the screen, whence the words “ Jube, 
Domine, benedicere,” &c , were read. 

Keel-Moulding, a round on which there is a small fillet, somewhat 
like the keel of a ship. It is common in the Early English and 
Decorated styles 

Keep (Fr donjon), the inmost and strongest part of a mediaeval 
castle, answering to the citadel of modem times. The arrange- 
ment is said to have originated with Gundulf, the celebrated 
bishop of Rochester. The Norman keep is generally a very 
massive square tower, the basement or stones partly below 
ground being used for stores and prisons The main story is 
generally a great deal above ground level, with a projecting 
entrance, approached by a flight of steps and drawbridge. This 
floor is generally supposed to have been the guard-room or place 
for the soldiery ; above this was the hall, which generally extended 
over the whole area of the building, and is sometime separated by 
columns; above this are other apartments for the residents 
There are winding staircases in the angles of the buildings, and 
passages and small chambers m the thickness of the walls. The 
keep was intended for the last refuge, m case the outworks were 
scaled and the other buildings stormed. There is generally a well 
m a mediaeval keep, ingeniously concealed in the thickness of a 
wall, or m a pillar. The most celebrated of Norman times are 
the White Tower in London, the castles at Rochester, Arundel, and 
Newcastle, Castle Hedmgham, &c. The keep was often circular, 
as at Conisborough and Windsor. 

Key-Stone, in classic architecture, the centre roussoir of an arch, 
often ornamented with carvmg In Pointed architecture there is 
often no key-stone. For those to groined arches, see Boss. 

Knob, Knot, the hunch of flowers carved on a Corbel, or on a 

Boss. 

Label, the outer projecting moulding over doors, windows, arches, 
&c., sometimes called Dripstone or Weather Moulding, or Hood- 
Mould, The former terms seem scarcely applicable, as this mould- 
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mg is often found inside a building where no ram could come, 
and consequently there is no drip The latter term is described 
under Hood-Mould In Norman times the label frequently did 
not project at all, and when it did it was very little, and formed 
part of the series of arch mouldings. In the Early English styles 
they were not very large, sometimes slightly undercut, sometimes 
deeply, sometimes a quaitcr round with chamfei, and veiy fie- 
quently a “roll” or “ scioll moulding,” so called because it 
resembles the part of a scioll where the edge laps over the body 
of the roll Labels gen ei ally resemble the string courses of the 
periods, and, in fact, often return horizontally and form strings. 
They are less common m Continental architecture than in English. 
(See Dripstone, Hood-Mould, String-Courses ) 

Label Terminations, carvings on which the labels terminated near 
the springing of the windows. In Norman times these were fre- 
quently grotesque heads of fish, birds, &c , and sometimes stiff 
foliage, as at Shoreham In the Early English and Decorated 
periods they aie often elegant knots of flowers, or heads of kings, 
queens, bishops, and other persons supposed to be the founders of 
churches. In the Perpendicular penod they often finished u ith a 
short, square mitred return or knee, and the foliages are generally 
leaves of square or octagonal form 
Lacunar (Lat ), a panelled or coffered ceilmg or soffit The panels 
or cassoons of a ceiling aie by Yitruvius called lacunana 
Lantern (Lat laterna), a turret raised above a roof or tower, 
and very much pierced, the better to transmit light In modem 
practice this term is generally applied to any raised part m a loof 
or ceilmg containing vertical windows, but covered m hori- 
zontally The name was also often applied to the louvn or 
femerell on a roof to carry off the smoke , sometimes, too, to the 
open constructions at the top of towers, as at Ely Cathedral, 
Boston m Lincolnshire, probably because lights weie placed m 
them at night to serve as beacons 

Lanterns of the Dead, curious small slender towers, found chiefly 
in the centia and west of France, having apertures at the top, 
where a light was exhibited at night to maik the place of a 
cemetery Some have supposed that the round towers in Ireland 
may have served for this purpose. 

Lvvabo (Fr lavoir, Ital. laiatoio), the lavatory for washing hands, 
generally erected m the cloisters of monasteries Those at Glou- 
cester, Norwich, and Lincoln are best known A veiy curious 
one at Fontenay, surrounding a pillar, is given by Yiollet-le-Duc, 
In general it is a sort of trough, and m some places has an ahneiy 
for towels, &c 

Lies Gate, a covered gate at the entrance of a cemetery, under the 
shelter of winch the mourners rested with the corpse, while the 
procession of the clergy came to meet them. There is a veiy fine 
one at Ash well, Herts 

Lierne Rib, a nb crossing nearly horizontally from the ogive ribs 
to the tiercerons or the arcs dovfoleaux, or forming patterns m 
fan and stellar vaulting (See Groined Vaulting ) 

Lip Mould, a moulding of the Perpendicular penod like a hanging 
lip. 

Loft, the highest room in a house, particularly if in the roof; also 
a gallery raised up m a church to contain the rood, the organ, or 
singers. 

Loop Hole (Fr. archive, meurtnlre, Ital feritoia), an opening in 
the wall of a building, very narrow on the outside, and splayed 
within, from which arrows or daits might be discharged on an 
enemy They aie often in the form of a cross, and generally have 
round holes at the ends. (See Oylets ) 

Louvre, a lantern upon, the roof of a hall for the passage of the 
smoke, when the fire was made on the pavement in the middle. 
(See Femerell, Lantern.) 

Luoarne, a French term for a garret window , also used to signify 
the lights or small windows in spires 
Luffers (probably the same as Louvres), pieces of board, slate, ot 
stone, placed slanting so as to exclude the rain, but to allow the 
passage of smoke, the sound of bells, &c 
Lunette, the French term for the circular opening in the groining 
of the lower stones of towers through which the hells aie drawn 
up. 

Machicolation (Fr machicoulis), an opening between a wall and a 
parapet, formed by corbelling over the latter, so that the defen- 
ders of the building might threw down darts, stones, and some- 
times hot sand, melted lead, &c , upon their assailants below 
MANOR House, the residence of the suzerain or lord of the manor ; 
in France the central tower or keep of a ca3tle is often called the 
manoir. (See Keep. ) 

Merlon, the solid part of a parapet between the embrasures of a 
battlement, sometimes pierced by loop-holes. 

Metope (Gr. fienfirri, a middle space), the square recess between 
the tiiglyphs in a Doric frieze. It is sometimes occupied by 
sculptures 

Mezzanine (Ital. mezzanmo, dim. of mezzo, the middle), a low 
story between two lofty ones. It is called by the French entresol, 
or mter-story. 


Minster (Ger. Munster), probably a corruption of monastenum — 
the large church attached to any ecclesiastical fraternity If the 
latter be presided over by a bishop, it is generally called a Cathe- 
dral , if by an abbot, an Alley, if by a puor, a Prior y. 

Miserere (Fr n uskncoide, Ital predella), a seat in a stall of a 
large church made to turn up and affoid support to a person m 
a position between sitting and standing The under side is 
generally carved with some ornament, and veiy often with strange 
grotesque figures and caricatuies of different persons (See Stall ) 

Mitre A moulding returned upon itself at right angles is said to 
mitre. In joineiy the ends of any two pieces of wood of corre- 
sponding form cut off at 45° necessarily abut upon one another so 
as to foim a light angle, and are said to mitre 

ModiilION (Lat. modulus, a measuie of proportion), so called 
because of its arrangement m regulated distances, the enuched 
block or horizontal bracket generally found under the cornice of 
the Corinthian entablature Less ornamented, it is sometimes 
used m the Ionic (See also Mutule ) 

Module (Lat modulus, horn modus, a measure or rule) This is 
a term v.hich has been generally used by architects m determining 
the relative pioportions of the various paits of a columnar ordi- 
nance. The semidiameter of the column at its base is the module, 
which being divided into thuty parts called minutes, any pait of 
the composition is said to be of so many modules and minutes, 
or minutes alone, in height, breadth, or projection The whole 
diameter is now generally preferred as a module, it being a better 
rule of propoition than its half 

Monastery, a set of buildings adapted for the reception of any of 
the various oiders of monks, the different parts of which are de- 
scribed m the separate article Abbey. 

Monotteros (Gr p6vo y, one, or single, and irrtpSv, a wing). 
This term is used by Vitruvius to desenbe a temple composed of 
a cxrcnlai range of columns supporting a tholus, cupola, or dome, 
hut without walls (See Perifteros ) Such an edifice would 
be more correctly designated as Cyclostylar. (See Cyclostyle ) 

Monotriglyhi (Gr p6uos, one, or single, and Triglyph, g v ) The 
intercolummations of the Done order are determined by tha 
number of triglyphs which intervene instead of the number of 
diameters of the column as in other cases , and this term desig- 
nates the ordinary mtercolumniation of one triglyph. 

Monument, a name given to a tomb, particularly to those fine 
structures recessed in the w alls of medueval churches. 

Mosaic (Lat. opus musivum, Ital musaico, Fr, mosaique), 
pictorial representations, or ornaments formed of small pieces of 
stone, maible, or enamel of various colours In Roman houses 
the floois are often entnely of mosaic, the pieces being cubical. 
There are several fine specimens m Westminster Abbey, parti- 
cularly the pavement of the choir. 

Moulding (Lat modulus, Ital modanatura, Fr mouluie, Ger. 
Simswerk). "When any woik is wrought into long regular chan- 
nels or projections, forming curves or rounds, hollows, &c , it is 
said to he moulded, and each sspaiate member is called a mould- 
ing In mediaeval architecture the puncipal mouldings are those 
of the arches, doois, windows, piers, &c. The remains of Saxon 
woik are so few, that we can tell but little about these mouldings. 
The arches have sometimes a simple nb on them, sometimes are 
chamfered, and sometimes aie quite plain Early N orman woik is 
much the same By degrees, however, the arrises were finished 
by a round or how tell Later, hollows and 1 ounds together became 
common, and the arches were set back one behind another, each 
bemg frequently supported by a jamb-shaft or column, though 
very often the arch mouldings continued down the jambs without 
any break. In the Eaily English style, the mouldings, for some 
time, like those of the preceding period, foimed groups set hack 
m squares, they are smaller, lighter, moiegi aceful, and frequently 
very deeply undercut The scroll moulding is also common 
Small fillets now became very frequent m the outer parts of the 
rounds This has often been called the keel moulding, from its 
resemblance in section to the bottom of a ship . sometimes also 
it has a peculiar hollow on each side like two wings Later m 
the Decorated style the mouldings axe more varied m design, 
though hollows and rounds still prevail. The undercutting is not 
so deep, fillets abound, ogees are more frequent, and the wave 
mould, double ogee, or double ressaunt, is often seen In many 
places the strings and labels are a round, the lower half of which 
is cut off by a plain chamfer. The mouldings in the later styles 
m some degree resemble those of the Decorated, flattened and 
extended, they run more into one another, having fewer fillets, 
and being as it were less grouped One of the principal features 
of the change is the substitution of one, or perhaps two (seldom 
more), very large hollows in the set of mouldings. These hollows 
are neither circular nor elliptical, but obovate, like an egg cut 
across, so that one-half is larger than the other. The brace mould 
also has a small bead, where the two ogees meet. Another sort of 
moulding, which has been called a lip mould , is common on para- 
pets, bases, and weatherings. For the ancient jmouldings see the 
general article, supi a. 
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Mouldings, Ornamented The Saxon and early Noiman mould- 
ings do not seem to have been much enriched, but the complete 
and later styles of Norman aie lemarkable fora profusion of orna- 
mentation, the most usual of which is what is called the zig-zag 
This seems to be to Norman architecture what the meander or 
fiet was to the Gieeian , but it was probably derived fiorn the 
Saxons, as it is veiy frequently found in their pottery Bezants, 
quatiefoils, lozenges, crescents, billets, heads of nails, are veiy 
common ornaments , besides these, battlements, cables, large 
ropes, round which smaller ropes are turned, or, as our sailors say, 
“wormed,” scallops, pellets, chains, a sort of conical barrels, 
quaint stiff foliages, beaks of birds, heads of fish, ornaments of 
almost eveiy conceivable kind, are sculptuied in Norman mould- 
ings , and they aie used m such piofusion as has been attempted 
m no other style The decorations on Early English mouldings 
are chiefly the dog-tooth, which is one of the great characteristics 
of this style, though it is to he found m the Transition Norman 
It is generally placed m a deep hollow between two piojecting 
mouldings, the dark shadow in the hollow contrasting in a very 
beautiful way with the light in these mouldings In this period and 
in the next the tympanum over doorways, paiticulaily if they are 
double doois, is highly ornamented Those of the Decoiated 
penod lesemhlo the iormer, except that the foliage is more natural, 
and the dog-tooth gives way to the ball-flower Some of the 
hollows also are ornamented with rosettes set at intervals, which 
are sometimes connected by a 1 unning tendril, as the ball -flowers 
are fiequently Some veiy pleasing leaf-like ornaments in the 
labels of windows aie often found m Continental architecture 
In the Peipei dicular penod the mouldings are ornamented veiy 
frequently by square four-leaved flowers set at intervals, but tho 
two characteristic ornaments of the tune are i unning patterns of 
vino loaves, tendals, and grapes m the hollows, which by old 
wnters are called “vignettes in casements,” and upright stiff 
loaves, generally called the Tudoi leaf On the Continent mould- 
ings partook much of the same character 

Mullion, Munion, often corrupted into vaunting, monyal (Fr 
meneau, Ital regolo, Ger. Fensterpfoste ) The perpendicular 

pieces of stone, sometimes like columns, sometimes like slender 
piers, which divide the bays or lights of windows or screen work 
from each other In all styles, in less important woik, the 
mullions aie often simply plain chamfered, and more commonly 
have a very flat hollow on each side In larger buildings 
there is often a bead oi bowtell on the edge, and often a 
single very small column with a capital ; those are more frequent 
in foreign work than m English Instead of the bowtell they 
often finish with a sort of double ogee. As tracery giew richer, 
the windows were divided by a laiger order of mullion, between 
which came a lesser or suboidinate sot of mullions, which ran 
into each other 

Mutule (Lat mutulus, a stay or biacket), the rectangular impend- 
ing block under the corona of the Done cornice, from which 
guttse or diops depend Mutule is equivalent to modillion, 
but the latter term is apphed moie particularly to enriched 
blocks or biackets, such as those of Ionic and Countluan entabla- 
tures 

Naos (Gr mis, a temple) This term is sometimes used instead of 
the Latin cella, as applied to the in tenor, strictly, however, it 
means the body of the edifice itself, and not merely its intenor or 
cell. 

Narthex (Gr vapB-nl, a ferula or rule), the long arcaded porch 
forming the enhance into the Christian basilica Sometimes 
there was an inner narthex or lobby before entering the church 
"When tins was the case, the former was called exo narthex, and 
the latter eso-nartliex In the Byzantine churches this inner 
,narthex forms part of tho solid stiucture of the church, being 
marked off by a wall or row of columns, whereas m the Latin 
churches it was usually formed only hy a wooden or other tem- 
poiary screen 

'N iVE (Lat navis, Ital navata, Er nef, Ger Sthiff), the central 
part between the arches of a church, which foimerly was separated 
from a chancel or choir hy a screen It is so called from its 
fancied resemblance to a ship In the nave were generally 
placed the pulpit and font Abroad it often also contains a high 
altar, hut this is of rare occurrence in England Instances of 
this, however, are to be found at Durham and St Albans. 

Necking, the annulet or round, 01 series of honzontal mouldings, 
which separates the capital of a column fiom the plain part or a 
shaft. In Noiman work they are often corded 

Neavel (Fr noyau, Ital albero d'una scala, Ger SpindeT), m 
medueval architecture, the circular ends of a winding staircase 
which stand over each other, and form a sort of cylindrical 
column 

Niche (Fr niche, Ital niccMa, Gr Nische), a recess sunk m a 
wall, generally for the reception of a statue. They sometimes 
are terminated hy a simple label, but moie commonly by a canopy, 
and with a bracket or corbel tor the figure, in which case they are 
often called tabernacles . 


Octastyle (Gr oktc&, eight, and cttvKos, a column), a portico of 
eight columns in front 

Ogee (Lat cyma revet sa, Ital gold dntta, gala a rovescio, Fr 
cimaise, doueme, gorge, gueule, gueiile renvcrs&e, talon , Ger Hold- 
leisten), the name applied to a moulding, paitly a hollow and 
partly a round, and derived no doubt from its resemblance to an 
0 placed over a O It is raiely found m Noiman work, and is 
not very common in Early English It is of frequent use in 
the Decorated, wheie it becomes sometimes double, and is 
called a wave moulding , and later still, two waves aie connected 
with a small bead, which is then called a brace moulding In 
ancient J\ISS it is called a Rlssvunt, q v 
Ogive, a teim applied by the French to the pointed arch Ogive 
Rib, the mam libs which cross eaili other on the intersection of 
the vaulting (See Groined Vaulting ) 

Oratory (Fi oraloire), a small chapel or place for prayer for the 
use of private individuals, genei ally attached to a mansion, and 
sometimes to a church The name is also given to small (.Impels 
built to commemoiate some special deliverance 
Order A column with its entablatuie and stylobate is so called 
The term is the result of the dogmatic laws deduced from the 
writings of Vitruvius, and has been exclusively applied to those 
arrangements winch they weie thought to warrant For the 
different details of an order, see Plate XXIV , fig 1 
Order, the name given to the suboidinate mullions and tracery 
which are of sinal ler size than others in the same w in flow, kc It is 
also applied to the groups of mouldings arranged on square faces 
set hack behind one another m Norman and Early English work, 
and not cut m on the splayed faces of the jambs and aich moulds 
as in subsequent periods 

Ordinance, a composition of some particular order or style It 
need not be restricted to a columnar composition, but applies to 
any species which is subjected to conventional rules for its arrange- 
ment 

Oriel or Oryel See B\y Window 

Orthography (Gr bpQ&s, stiaight or true, and ypa<p-fi, a description 
or representation), a geometrical elevation of a building or other 
object, in which it is represented as it actually exists or may 
exist, and not perspoctively, or as it would appear 
ORTiiosriLE(Gi 6 p 6 Ss, stiaight oi tiue, and o-rOAor, a column), any 
straight range of columns This is a teim suggested to designate 
what is generally but impropeily called a Peristyle, q v , that is, 
columns in a stiaight row or range, but not forming a poitico. 
Ossuaire See Charnel House. 

Ovolo (from the Ital , meaning egg-formed), the name most com- 
monly apphed to the moulding which appears to have originated 
m the moulded head of the Done column, and which, with an 
abacus, foimed its capital 

Oylements, a woid used in the Beauchamp Roll, signifying the 
small quatrcfoil lights in the head of a Perpendicular window. 
Oyleis, or Oilllets, a name sometimes applied to the anow-shts 
in towers, &c , but it seems more piobahle its strict meaning is 
the round hole or cucle with which these terminate 
Pace, the landing on a broad step in a stair , also any stage raised 
above the floor 

Pan or Pane See Post and Pane Work 
Pane, piobably a diminutive of panneau, a term applied to a bay of a 
window, compaitment of a partition, side of a tower, tuiret, &c 
(See Bay ) 

Panel (Fr. panneau, Ital quadretto, formello, Ger Feld), propeily 
tbe piece of wood flamed within the stjles and rails of a door, 
filling up the aperture, but often apphed both to the whole 
square frame and the sinking itself , also to the ranges of sunken 
compaitments in cornices, corbel tables, groined vaults, ceilings, 
&e In Norman work these recesses are generally shallow, and 
more of the natuie of arcades. In Early English w oik the square 
panels are ornamented with quatrefoils, cusped cncles, &c , and 
the latger panels are often deeply recessed, and form niches with 
trefoil heads and sometimes canopies In the Decoiated style 
the cusping and other enrichments of panels become more elabo- 
rate, and they are often filled with shields, foliages, and some- 
times figures. Towards the end of this period the walls of 
important buildings were often entirely covered with long or 
square panels, the former fiequently forming niches with statues 
The use of panels m this way became very common m Perpendi- 
cular work, the wall frequently being entirely covered with long, 
short, and square panels, which latter are frequently richly 
cusped, and filled with every species of ornament, as shields, 
bosses of foliage, portcullis, lilies, Tudor roses, &c Wooden 
panellings very much resembled those of stone, except m 
tho Tudor penod, when the panels were enriched by a varied 
design, imitating the plaits of a piece of linen or a napkin folded 
m a great number of parallel lines This is generally called the 
linen 'pattern. Wooden ceilings, w r hich are very common, aie 
composed of thin oak boards nailed to the rafters, collars, &c , 
and divided into panels hy oak mouldings fixed on them, with 
carved losses at the intersections 
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Paradise, Parvise, Parvyce, a w ord of uncertain origin, but 
supposed to be a corruption of paradisus, an enclosed garden 
Paradises were open places surrounded with an enceinte or 
stone parapet in front of cathedrals or other great buildings 
and piobably were used to keep tlie people from pi easing on and 
confusing the marshalling of the public processions That at 
Notre Dame, at Pans, is of megular shape, that at Armens was 
lound Nothing of the kind is left m England, though, from a 
passage in Chaucer, it is supposed there was one in the front of 
Westminster Hall The Promptonum Panndorum calls a par- 
vise parlatoi lum, a place for conversation The small chambers 
over porches have also been named parvises The lrregularly- 
sluped cloister at Chichester is still called a paradise. 

Paripet (from the Italian parapctto, something which comes 
against the breast, i e , to lean against, Fr parapet , Ger Biust- 
iLehre), a dwarf wall along the edge of a roof, or round a lead flat, 
tcirace walk, &c , to prevent persons from falling over, and as a 
protection to the defenders in case of a siege Parapets are either 
plain, embattled, perforated, or panelled The last two are found 
m all styles except the Norman Plain parapets are simply 
portions of the wall generally overhanging a little, with a coping 
at the top and corbel table below Embattled parapets are some- 
times panelled, but oftener pierced for the discharge of arrows, &c. 
Perforated parapets are pierced in various devices — as circles, 
trefoils, quatrefoils, and other designs — so that tire light is seen 
through. Panelled parapets are those ornamented by a series of 
panels, either oblong or square, and more or less enriched, but 
are not perforated These aie common in the Decorated and 
Perpendicular periods 

Pauascemum, in a Gieek theatre, the wall at the hack of the stage 

Parastas (Gr napaa-rds, standing before), an end pilaster, the 
Greek term fur which the Latin antes is generally used (See 
Ant/E ) 

Parclose, a word used for any enclosure to a chantry, tomb, &e 

Pa rem ent, a Eiench terra lor the outside ashlar or casing of a 
rubble wall, which is tied together by thiougli or bond stones 
(See Per rent ) 

Pargetting, a species of plastering decorated by impressing 
patterns on it when wet. These seem generally to have been 
made by sticking a number of pins in a board in certain lines or 
curves, and then pressing on the wet plaster in various directions, 
so as to form geometucal figures Sometimes these devices are 
in relief, and in the tune of Elizabeth represent figures, birds, 
foliages, &c , fine examples are to be seen at Ipswich, Maidstone, 
Newark, &c The word (which is Latinised gypsacio m the 
Promptonum ) may be denved fiom the old French gtler, to cast, 
to throw, as outside plasteung is often thrown against the laths 
to make it adhere better. (See Rough Cast ) 

Parvise See Paradise 

Patin, Patand, fiom the Fieneh palm, a wooden sole, clog, or 
patten The sills in timber-framing are thus named m some old 
works, though modem French authors call them salhbrcs. 

Pedestal An insulated stjlobate is for the most part so called 
The term is, moreover, generally applied to any parallelogrannc 
or cylindrical mass, used as the stand or suppoit of any single 
object, as a statue or vase 

Pediment, that part of a portico which rises above its entablature 
to inclose the end of the roof, whose triangular form it takes 
The cornice of the entablature, or its corona, and part of the bed- 
mould only, with the addition of a cymatium, hounds its inclined 
sides, and gives it an obtuse angle at the apex In Pointed archi- 
tecture, however, the angle of a pediment is for the most part 
acute 

Pendent, a name given to an elongated boss, either moulded or 
foliated, such as hang down from the intersection of groins, 
especially m fan tracery, or at the end of hammer beams 
Sometimes long corbels, under tlie wall pieces, have been so called 
The name has also been given to the large masses depending from 
enriched ceilings, m the later works of the Pointed style. 

Pendent Posts, a name given to those timbers which hang down 
the side of a wall from the plate, and which receive the hammer 
braces 

Pendentive, a name given to an arch which cuts off, as it were, 
the corners of a square building internally, so that the super- 
structure may become an octagon or a dome. In mediaeval archi- 
tecture these arches, when under a spire in the interior of a 
tower, are called Squinches (which see) 

Peribolus (Gr irepl, around or about, and &d\\u>, to throw), an 
Enclosure. Any inclosed space is a peribolus ; hut the term is 
applied more particularly to the sacred enclosure about a temple 
The wall forming the enclosure is also called the peribolus 

Peripteros (Gr. ir ept, around or about, and irrepiv, a wing), a 
temple or other structure with the columns of its end prostyles, 
or porticoes, returned on its sides as wings at the distance of one 
intercolummation from the walls Almost all the Doric temples 
of the Greeks were peripteral. The term is applied by Vitruvius 
to penstylar structures. 
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Peristyle (Gr irepl, around or about, and <ttv\os, a column), a 
range of columns encircling an edifice, such as that which sur- 
rounds the cylindrical dium under the cupola of St Paul’s The 
columns of a Greek peripteral temple form a peristyle also, the 
former being a circular, and the lattei a quadnlateral peristyle 
Percent Stones (Fr parpamg), bond or “through stones,” the 
Siarduoi of the Greeks and Romans Long stones going right 
through walls, and tying them together fiom face to face 
: Perron, the grand flight of external steps entenng the mamions 
t of the mediaeval nobility or high officials, and considered m itself 
as a mark of junsdiction, as it is said that sentence was there 
pronounced against criminals, who were afterwards executed at 
the foot of the steps — as at the Giant Stairs at Venice One of 
the finest later examples is the flight in the Horse shoe Court at 
Fontainebleau 

Pews, a woid of uncertain origin, signifying fixed seats m churches, 
composed of wood framing, mostly with ornamented ends They 
seem to liaie come into general use early m the leign of Henry 
VI , and to have been rented and “well payed for"’ (see Bale’s 
Image of Both Churches) before the Refoimation. Some bench 
ends are certainly of Decorated character, and some have been 
considered to he of the Early English pennd They are some- 
times of plain oak boaid, 2| to 3 inches thick, chamfered, and 
w ith a necking and fimal generally called a poppy head, othei 3 
are plainly panelled with bold cappings, in othei s the panels are 
ornamented with tracery or with the linen pattern, and sometimes 
with running foliages The divisions are filled m with thin 
chamfered boarding, sometimes reaching to the floor, and some- 
times only from tlie capping to the seat 
Piers, the solid parts of a wall between windows and between voids 
generally The term is also applied to masses of brickwork or 
masonry which are msulated to form supports to gates or to carry 
aiches 

Fignon, a French term for the gable of a roof (See Gable ) 
Pilaster, (from Lat pila, a pillar), an mfuior sort of column 01 
pillar, a projection fi om or against a pier, with the form and 
decorations ol antce, but frequently (always m Roman examples) 
ha\mg capitals, like those of columns, assigned them. 

Pillar, or Pyller (Fr piher, Ital pilastro, colonna, Ger Pfeilcr), a 
word generally used to express the round or polygonal picis or 
those surrounded with clustered columns, which cari y the mam 
arches of a building Savon and early Norman pillais are 
generally stout cylindrical shafts built up of small stones Some- 
times, however, they are quite square, sometimes with other 
squares breaking out of them (this is more common on the Conti- 
nent), sometimes with angular shafts, and sometimes they are plain 
octagons In Romanesque Norman work the pillar is sometimes 
square, with two or more semicircular or half columns attached 
In the Early English period the pillais become loftier and lighter, 
and m most important buildings are a series of clustered columns, 
frequently of marble, placed side by side, sometimes set at inter- 
vals round a cucular centre, and sometimes almost touching each 
other These shafts are often wholly detached from the central 
pillar, though giouped round it, in which case they are almost 
always of Puibeck or Eethersden maibles In Decorated work 
the shafts on plan are very ofton placed round a square set angle- 
wise, or a lozenge, the long way down the nave, the centre or 
core itself is often w orkod into hollows or other mouldings, to 
show between the shafts, and to foim part of the composition 
In this and the latter part of the previous style there is generally 
a fillet on the outer part of the shaft, forming what lias been 
called a keel moulding They aie also often as it were tied together 
by hands formed of rings of stone and sometimes of metal About 
this period, too, these intermediate mouldings run up into and 
form part of the arch moulds, the impost not being continuous ; 
or rather there is no impost, but the shafts have each their own 
separate cap (See Impost ) This arrangement became much 
more frequent m the Perpendicular period, m fact it was almost 
universal, the commonest section being a lozenge set with the 
long side fiom the nave to the aisle, and not towards the other 
arches, as m the Decorated period, with four shafts at the angles, 
between which were shallow mouldings, one of which in general 
was a wide hollow, sometimes with wave moulds As the 
pillar altogether by the arrangement was wider than the wall 
above, the shafts facing the nave ran up to the roof, and served m 
place of the vaulting shafts of the pievious periods The small 
pillars at the jambs of doors and windows, and in ai cades, and also 
those slender columns attached to pillais, or standing detached, 
are generally called Shafts (which see.) 
riLLOWED A swollen or rounded frieze is said to be pillowed or 
pulvmated 

Pinnacle (Fr pinacle, Jinoison, Ital pinacolo , — literally a little 
feather — Ger. Pmnakyl), an ornament originally forming the 
cap or crown of a buttress or small turret, but afterwards used on 
parapets at the comers of towers and m many other situations 
Some writers have stated there were no Norman pinnacles , but 
conical caps to circular buttresses, with a sort of fimal, are not 
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unsommon in France at very early periods Yiollet-le-Duc gives 
examples from St Gcrrner and St Remi, and tlieie is one of 
similar form at the u est front of Rochester Cathedral In the 
later Norman period, two examples have been cited, one fiom 
Bredon in Worcestershire, and the other from Cleeve m Glou- 
cestershire In these the buttresses run up, forming a sort of 
square turret, and crowned with a pyiamidal cap, very much like 
those of the next period, the Early English In this and the 
following styles the pinnacle seems generally to have had its 
appropriate uses It was a weight to counteract the thrust of the 
groining of roofs, particularly where there were flying buttresses , 
it stopped the tendency to slip of the stone copings of the gables, 
and counterpoised the thrust of spires ; it formed the piers to 
steady the elegant perforated parapets of later periods , and m 
Fiance especially served to counterbalance the weight of overhang- 
ing corbel tables, huge gargoyles, &c In the Eaily English period 
the smaller buttresses frequently finished with Gablets (which 
Bee), and the more important with pinnacles supported with 
clustered shafts At this period the pinnacles were often sup- 
ported on these shafts alone, and were open below ; and in larger 
work m this and the subsequent periods they fiequently form 
niches and contain statues About the Transition and during 
the Decoiated period, the different faces above the angle shafts 
often finish with gablets Those of the last-named period are 
much richer, and are generally decorated with crockets and finials, 
and sometimes with ball-flowers Yery fine groups are found at 
Beverley Minster and at the rise of the spire ot St Mary’s, Oxford 
Perpendicular pinnacles differ but little from Decorated, except 
that the crockets and finials are of later cliaiacter They are 
also often set angle-ways, particularly on parapets, and the shafts 
are panelled In Fiance, pinnacles, like spues, seem to have 
been m use eailier than m England There aie small pinnacles at 
the angles of the tower in the Abbey of Saintes. At Roullet 
there aie pinnacles m a similar position, each composed of four 
small shafts, with caps and bases surmounted with small pyra- 
midal spires In all these examples the towers have semicircular 
headed windows 

Piscinas, one or more hollows or cuvettes near the altars, with drains 
to take away the water used m the ablutions at the mass They 
seem at fust to have been mere cups or small basins, supported 
on perforated stems, placed close to the wall, and afterwards to 
have been recessed therein and covered with niche heads, which 
often contained shelves to serve as aumbries They are rare m 
England till the 13th century, after which there 19 scarcely an 
altar without one They frequently take the form of a double 
niche, with a shaft between the arched heads, which are often 
filled with elaborate tracing 

Pitch of a Boot, the proportion of the height of a roof to its span. 
(See Gable ) 

Plan, a horizontal geometrical section of the walls of a building , 
or indications, on a horizontal plane, of the relative positions of 
the walls and partitions, with the various openings, such as 
windows and doors, recesses and projections, chimneys and 
chimney-breasts, columns, pilasters, Ac. This term is often 
mcoirectly used m the sense of Design, q v. 

PIAJ.CEER is sometimes used m the same sense as soffit, hut 
is more correctly applied to the soffit of the corona in a cornice 
PiAStEiUNG (Fr. pl6.tr e, Ital intonaco, Ger Putzarbeii), a mixture 
of lime, hair, and sand, to cover lath-woik between timbers or 
roimh walling, used fiom the earliest times, and very common 
m Roman work. In the Middle Ages, too, it was used not 
only in pnvate but m public constructions On the inside 
face of old rubble walls it was not only used for purposes of 
cleanliness, rough work holding dirt and dust, hut as a ground 
for distemper painting ( tempera , or, as it is often improperly 
called, fresco), a species of ornament often used in the Middle 
Ages At St Alban’s Abbey the Norman work is plastered and 
covered with lines imitating the joints of stone The same thmg 
is found in the Perpendicular work at Ash in. Kent On the 
outside of the like walls, and often of wood-framing, it was used 
as rough cast , when ornamented m patterns outside, it is called 
$argettmg 

Plinth (Gr irxivdos, a square tile) In the Roman orders the 
lowest member of the base of a column is square and vertically 
faced ; this is called a plinth 

Podium, strictly something upon or against which the foot may he 
placed . and in this sense, probably, it was applied to the wall 
which hounds the arena of an amphitheatre, and is thereby at 
he feet of the most advanced of the spectators. 

F oLttr i G lymi, an lutercolummation in the Doric order of more 
than two triglyphs (See Monotriglyjph, Ditriglyph, and 
Triglyph ) 

Pommel, a name given to any round knob, as a boss, a finial, Ac. 
Poppy Heads, probably from the French poupie, the finials or other 
ornaments w Inch terminate the tops of bench ends, either to pews 
or stalls They are sometimes small human heads, sometimes 
richly carved images, knots of foliages, or fiaials, and some tim es 
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fleurs-de-lis simply cut out of the thickness of the bench end 
and chamfered 

Porch (Gr. j£, Lat portions, Fr porche, Ital portico, Ger 
Vorhalle), a covered erection forming a shelter to the entrance 
door of a large budding The eailiest known are the long arcaded 
porches m fiont of the early Christian basilicas, called Narthex 
(which see) In later times they assume two forms — one the 
projecting erection covering the entrance at the west front of 
cathedrals, and divided into three or more doorways, &c., and 
the other a kind of coveied chambeis open at the ends, and having 
small windows at the sides as a protection from ram These 
generally stand on the north or south sides of churches, though 
in Kent there are a few instances (as Snodland and Boxley) where 
they are at the west ends Porches are of very eaily use. Those 
of the Norman period generally have hut little projection, and are 
sometimes so flat as to be but little more than outer dressings 
and hood-moulds to the inner door. They are, however, often 
very richly ornamented, and, as at Southwell in England and 
Kelso in Scotland, have rooms over, which have been erroneously 
called pat vises (See Paradise ) Early English porches are 
much longer, or project much further fiom the faces of the 
churches to which they are attached, and m larger and more 
important buildings have very frequently rooms above , the gables 
are generally bold and high pitched In larger buildings also, 
as at Wells, St Albans, Ac , the interiors are very rich m design, 
quite as much so, m fact, as the exteriors Decoiated and Per- 
pendicular porches paitake of much the same cliaracteiistics, the 
pitch of roof, mouldings, copings, battlements, Ac , being of 
course influenced by the taste of the time As a general rule, 
however, the later porches had rooms over them more frequently 
than in earlier times ; these are often approached from the lower 
story by small winding stairs, and sometimes have fire-places, 
and are supposed to have served as vestries ; and sometimes there 
are the remains of a piscina, and relics of altars, as if they had been 
used as chantry chapels. It is probable there were wooden 
porches at all pet lods, particularly m those places v here stone 
was scarce ; hut, as may he expected from their exposed position, 
the earliest have decayed At Cobham, Surrey, there was one 
that had ranges of semicircular arches in oak at the sides, of strong 
Noiman character, which is now unfortunately destroyed It 
is said there are seveial in which portions of Early English 
work still are traceable, as at Chevmgton, m Suffolk In the 
Decorated and later periods, however, wooden porches are very 
common, some plain, and others with richly carved tracery and 
barge hoards , these frequently stand on a sort of half story of 
stone woik or bahut The entrance porches at the west end of 
our cathcdials are generally called portals, and uliere they assume 
the character of separate buildings, are designated galilees Both 
these are more common on the Continent than m England 
Many of the Fiench cathedrals have the doors so deeply recessed 
as to be almost like open porches These are called portents or 
portes abntis Many, however, have detached porches m front 
of the portals themselves The noblest example of an open 
projecting western porch in England, and probably m the u orld, 
is at Peterborough, of the Eaily English period, attached to the 
Early Norman nave 

Portal (Fr porlail, Ital portone), a name given to the deeply 
recessed and richly decorated entrance doors to the cathedrals on 
the Continent 

Poutoullis (M Lat cataracta, Fr. herse, coulisse, Ital saraomesca , 
Ger Fallgatter), a strong framed grating of oak, the lower points 
shod with iron, and sometimes entirely made of metal, hung so 
as to slide up and down m grooves with counterbalances, and 
intended to protect the gateways of castles, Ac The defenders 
having opened the gates and lowered the portcullis, could send 
arrows and darts through the gratings, and yet the assailants 
could not enter. One of these constnutions was m existence 
until modem times m a gateway at Yoik , they are said not to 
he older than the 12th century, and were probably (as their 
Italian name imports) invented as a defence against the sudden 
attacks of the Saracens on the coasts of that country. 

Poitnco (an Italicism of the Lat. porticm), an open space before 
the door or other entrance to any building fronted with columns. 
A portico is distinguished as prostyle or m antis according as it 
rojects fiom or recedes within the building, and is further 
esignated by the number of columns its front may consist of. 
(See Distyle, Tetrastyle, Hexastyle, Ooiasiyle, Ac ) 

Portico's In an amphiprostylar or peripteral temple this term 
is used to distinguish the portico at the entrance from that behind, 
which is called the posticum. 

Post and Pane Work, a name given to the carpentry framing of 
old wooden houses, panne in old French signifying any hori- 
zontal piece of timber, as a head, sill, or purlin, though its use 
now is confined to the latter, sills and plates at present being 
called sabMres . Where timber was abundant, and stone scarce 
and dear to woik, timber-fiamed houses naturally abounded. 
The posts or uprights seem m early times to have been con- 
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strueted of small oak trees, 6 or 7 inches square, roughly trimmed 
by the axe , the girders, Ac , are larger, hut seldom seem to have 
been sawn The framing of the lower story generally stands on 
a sort of plinth or bahut of stone or brick, sometimes as high as 
the window sills, and the other fronts are each flamed separately, 
and as the joists of each story project over those of that below, 
each story also projects, till, in narrow streets, it is said the 
houses almost touched each other at the top To strengthen 
the framing, it was customary to tie the angles together with 
circular braces cut out of the ciooked boughs of trees, and to 
fill m under and sometimes over the window openings with 
cross struts, sometimes like the St Andrew’s cross, and sometimes 
in circles and various designs The main posts also were streng- 
thened inside and out with a sort of projecting corbels, called in 
French hens or dicharges, and by us sperveis, which helped to 
carry the projecting plates above In the better sort of work 
these timbers are chamfered and sometimes carved, and the gables 
have rich barge boards ; the roofs invariably have great projec- 
tions to throw off the wet, and the jutting of the stories, one over 
the other, no doubt was intended for the same purpose Old 
post and pane work is put together with mortices and tenons 
pinned with pms or trunnels of hard wood , very often there is 
not a nail m the whole construction The intermediate upright 
posts or quaiteis were called prick posts All these houses are 
plastered, rough east, or pargetted between the timbers, some- 
times in handsome designs , and as the old oak gets black with 
age, or as the timheis are often rubbed over with oil, and the 
plaster whited, they are called m England black and white houses 
(See Pargetting and Plastering ) Several churches in Essex 
have post and pane w ork 

Postern, a small gateway in the enceinte of a castle, abbey, Ac , 
from which to issue and enter unobserved. They are often called 
Sally Ports 

Postictjm (Lat ) A portico behind a temple (See Portious and 
Portico ) 

Preceptory, a small establishment of the Knights Templars, 
managed by a preceptor, a subordinate officer to a master, in the 
same way as a priory was by a prior, and not an abbot. 

Presbytery (Lat prcsbytenum, Ital presbiteno, Fr presbytire), a 
word applied to various parts of large churches in a very 
ambiguous way. Some consider it to be the chon itself, others, 
what is now named the sacianum Traditionally, however, it 
seems to be applied to the vacant space between the back of the 
high altar and the entrance to the lady chapel, as at Lincoln and 
Chichester , in other words, the Back or Metro Choir. 

Prick Posts, an old name given sometimes to the queen posts of a 
roof, and sometimes to the tilling in quartern m framing (See 
Post and Pane ) 

Priory, a monastic establishment, generally m connection with an 
abbey, and piesided over by a prior, who was a subordinate to 
the abbot, and held much the same relation to that dignitary as 
a dean does to a bishop (See Abbey ) 

Procession Path (Lat ambitus templi), the route taken by proces- 
sions on solemn days in large churches — up the noith aisle, 
round behind the high altar, down the south aisle, and then up 
the centre of the nave. 

Fronaos (Gr. np6, before, and vais, a temple), the inner portico of 
a temple, or the space between the poiticus, or outer portico, and 
the door opening into the cella This is a conventional use of the 
term , for, strictly, the pronaos is the portico itself 

Profylieum (Gr trp6, befoie, and irv\r], a portal), any structure or 
structures forming the entrance to the penbolus of a temple , also 
the space lying between the entrance and the temple In 
common usage this term m the plural (propylsea) is almost 
restricted to the entrance to the Aciopolis of Athens, which is 
known by it as a name. The form propylon occurs in the Latin 
of Yitruvius, 

Proscenium, the stage m ancient theatres 

Prostyle (Gr vpS, before, and o-tOAoi, a column), a portico in 
which the columns project from the building to which it is 
attached 

Pseudo-Dipteral (Gr xf/evSfa false, and Dipteros, qv), false 
double-winged. When the inner row of columns of a dipteral 
arrangement is omitted and the space from the wall of the 
building to the columns is pieserved, it is pseudo-dipteral The 
portico of University College, London, is pseudo-dipterally 
arranged, the returning columns on the ends or sides not being 
earned through behind those in front 

Pseudo-Peripteral (Gr ipfvSfo, false, and Peripteros, qv), false- 
winged A temple having the columns on its flanks attached to 
the walls, instead of being arranged as in a peripteros, is said to 
be a psendo-penpteral. 

Pulpit (Fr chairs de Vighse, Ital pulpito, Ger. KanzeT), a raised 
platform with enclosed front, whence sermons, homilies, &c , were 
delivered. Pulpits were probably derived in their modem form 
from the ambones m the early Christian church There are many 
old pulpits of stone, though the majority are of wood Those in 
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churches are generally hexagonal or octagonal ; and some stand 
on stone bases, and others on slender wooden stems, like columns 
The designs vary aocoidmg to the periods m which they were 
elected, having panelling, tracery, cusp mgs, dockets, and other 
ornaments then m use Some are extiemely rich, and ornamented 
with colour and gilding A few also have fine canopies oi 
sounding-boards Their usual place is m the nave, mostly on the 
north side, against the second pier fiom the chancel arch 
Pulpits for addressing the people m the open air were common 
m the mediaeval period, and stood near a road or cross Thus 
theie was one at Sjntal Fields, and one at St Paul’s, London. 
External pulpits still remain at Magdalene College, Oxfoid, and 
at Shrewsbury. Pulpits, or rather places for leading during the 
meals of the monks, are found m the refectories at Chester, 
Beaulieu, Shrewsbury, Ac , in England , and at St Martin des 
Champs, St Germain des Pies, Ac , m France ; also m the 
cloisters at St Die and St Lo Shortly aftei the Reformation 
the canons ordered pulpits to be erected m all churches where 
there were none before It is supposed that to this circumstance 
we owe so many of the time of Elizabeth and James Many of 
them aie very beautifully and elaborately caived, and are evi- 
dently of Flemish workmanship The pulpits m the Mahometan 
mosques are quite different m form, being usually canopied and 
approached by a straight flight of steps These have a doorw ay 
at the foot, with an aichitrave, and boldly moulded head ; the 
whole of the work to this and to the stairs, parapet, and pulpit 
itself being of wood, richly inlaid, and often in part gorgeously 
painted and gilt. 

Pulvinated (Lat pulvinus, a cushion or bolster), a term used to 
express the swelling or bolstering of the frieze which is found in 
some of the mfenoi works of the Roman school, and is common 
m Italian practice It is used mdiffeiently with pillowed 
Pycnostyle (Gr irvitvis, dense, and <rrv\os, a column), having 
columns thickly set The space or intei cohramiation implied by 
this tern is one diameter and a half (See Eusiyle ) 

Quarrel, Quarry (from the Fiench can 6, square), any square- 
shaped opening , applied in the Beauchamp Roll to the quatre- 
foils in Pcipendicular window s, sometimes to squares of paving, 
but most commonly to the lozenge-shaped pieces of glass in lead 
casements 

Quarters, the mam upright posts in framing, sometimes called 
studs , the filling in quaitcrs were formeily named puck posts 
Quatreeoil, any small panel or peifoiation m the form of a four- 
leaved flower They ate sometimes used alone, sometimes m 
circles, and over the aisle windows, but more frequently they 
are in square panels. They aie generally cusped, and the cusps 
are often featlieied (See Cinquefoil ) 

Quoins, large squared stones at the angles of buildings, buttresses, 
&c , geneially used to stop the rubble oi rough stone work, and 
that the angles might he true and stionger Saxon quoin stones 
are said to nave been composed of one long and one short stone 
alternately Early quoins are generally roughly axed , m later 
tunes they had a draft tooled by the clii9el round the outside edges, 
and later still were worked fine from the saw 
Rag-Stone, a name given by some waters to work done with stones 
which are quained in thin pieces, such a3 the Hoisliam sandstone, 
Yorkshire stone, the slate stones, Ac , but this is moie properly 
flag or slab work By rag-stone, near London, is meant an 
excellent material from the neighbourhood of Maidstone It is a 
veiy hard limestone of bluish-grey colour, and peculiarly suited 
for mediaeval woik It is often Laid as uncouised work, or random 
work, sometimes as random coursed woik, and sometimes as 
regular ashlar The first method, however, is the more picturesque 
Random Work, a teim used by the rag-stone masons for stones 
fitted together at landom without any attempt at laying them m 
courses. Random Coursed Work is a like term applied to work 
coursed in horizontal beds, but the stones aie of any height, and 
fitted to one another 

Rear Vault, a name sometimes applied to the inner hood-mould 
of a window or doorw ay, hut no ancient authority for the use of 
such a term has been cited 

Refectory, the hall of a monastery, convent, Ac , where the 
religious took their chief meals together It much resembled the 

great halls of mansions, castles, Ac , except that there frequently 
was a sort of ambo, approached by steps, fiom which to read the 
legenda sanctorum, &c , during meals (See Pulpit ) 

Regula (Lat.), a rule or square, the short fillet or rectangular block, 
under the tcema, on the architrave of the Done entablature. 
Reredos, Dorsal, or Dossel (Fr, retable), the scieen or other 
ornamental work at the back of an altar. In some large cathedrals, 
as Winchester, Durham, St Albans, &c , this is amass of splendid 
tabernacle work, reaching nearly to the groining. In smaller 
churches there are sometimes ranges of arcades or panellings 
behind the altars , but, m geneial, the walls at the hack and sides 
of them were of plain masonry, and adorned with hangings oi 
paraments In large churches abroad, the high altar usually 
stands under a sort of canopy or cibonum, and the sacrarium is 
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hung round at the back and sides with curtains on movable rods 
(See Ciborium ) In pnvate houses the iron plates behind the 
lire where there are andirons, are sometimes called reredoses 
Respond, the half pier or pillar at the end of a range of piers and 
arches, nr other arcades , they are generally exactly half the other 
piers, with a shoit piece of Avail finishing at right angles to the 
end or cross wall 

Ressaunt, a sort of flat ogee A rcssawit lorymer (or larmier) is 
supposed to be an ogee with a drip 
Retro Choir (See Back Choir, Presbytery ) 

Bib (Fr nerf d' cir eta, nervure, Ital costola, Ger Bippe). (See 
Groin Rib, and also Groined Vaulting ) The eaihest groining 
had no ribs In early Norman times plain flat arches crossed 
each other, foumng Ogive Eibs These hy degrees became 
nai rower, had gteater projection, and vcie chamfered In later 
Noiman woik the ribs were often formed of a large roll placed 
upon the fiat band, and then of two lolls side by side, with a 
smaller roil or a fillet between them, much like the lower membei 
Sometimes they are enriched with zigzags and other Norman 
decorations, and about this tune bosses became of very general 
■use (See Boss ) As styles progressed, the mouldings were more 
undercut, richer and more elaboiate, and had the dog-tooth or 
ball-flower or othei chaiacteristzc ornament in the hollows In 
all instances the mouldings are of similar contours to those of 
arches, &c , of the respective periods (See Mouldings ) In 
Perpendicular aa oik the nbs are bioader and shallower, and almost 
always have tATO great hollows of elliptic shape, one on each side 
In those churches of the Eaily English and Decorated periods 
wheie there is a groining of Aiooden ribs filled m between the 
spandrils with their narroiv oak boards, these libs lesemble those 
of stone, but are slighter, and the mouldings not so bold (See 
Ceiling ) Later, Aiooden roofs are often formed into cants or 
polygonal barrel vaults, and in these the ribs are generally a 
cluster of tounds, and form squaie or stellar panels, with carved 
bosses or shields at the intersections. 

Ridge (Fr falte, fattage, Ital , comignolo, Ger Itucken), a flat piece 
of board running fiom the apex of principal to principal, to 
which the heads of the common rafters are nailed ; also the lead 
or tile covering to the same. (For ornamental udges, see Crest- 
ing ) 

Roll Moulding or Scroll Moulding, a moulding so called because 
it resembles the section, of half a scroll or flexible book rolled up 
so that the edge piojects over the other part (See Label ) 
Rood, a name applied to a ciucifix, particularly to those which 
weie placed in the rood loft or chancel screens These generally 
had not only the image of the cuicified Saviour, hut also those 
of St John and the Virgin Mary, standing one on each side 
Sometimes other saints and angels are hy them, and the top of 
the screen is set with candlesticks or other decciatious 
Rood-Loft, Rood-Screen, Rood-Beam, Jube Gallery, &c » the 
arrangement to cany the ciucifix or rood, and to screen off the 
chancel fiom the rest of the church duiing the breviary services, 
and as a place ivhence to read ceitain parts of those services 
(See Jube ) Sometimes the crucifix is earned simply on a stiong 
transverse beam, with or without a low screen, with folding-doois 
below hut forming no part of such support The general con- 
struction of wooden scieens is close panelling beneath, about 
3 feet to 3 feet 6 inches high, on which stands screen work com- 
posed of slender turned balusters or regular wooden mullions, 
6uppoitmg tiacery more oi less rich AVith cornices, crestmgs, &c , 
and often painted in bullunt colouis, and gilded. These not 
only enclose the chancels, but also chapels, chantnes, and some- 
times even tombs In mansions, and some pnvate houses, the 
great halls Avere screened off by a low passage at the end opposite 
to the dais, over Avliich Avas a gallery for the use of minstrels or 
spectator These screens w r eie sometimes close and sometimes 
glazed Thcie are many of these in England, generally more 
or less mutilated one of the most peifect galleries is that at 
Charlton-on-Otmoor, in Oxfordshire 
Rood SrArK, a small Aiundmg stair or vice leading to the gallery 
(See Rood-Loft ) In England they genei ally run up m a small 
turret in the wall at the west end of the chancel. This also 
often leads out on the roof On the Continent these stairs often 
lead out of the intei lor of churches, and are enclosed with 
exquisitely perforated tiacery, as at Rouen, Strasbourg, fee 
Rood-Toaver, a name given by some writers to the central tower, 
or that over the intersection of the nave and chancel with the 
transepts 

Rose Windoav (Fr rosace), a name given to a circular window 
with radiating tracery, called also wheel window. 

Rough Cast, a sort of external plastering m which small sharp 
stones are mixed, and which, when wet, is forcibly thrown or 
cast from a tiowel against the wall, to which it forms a coating of 
pleasing appearance Some of the rough cast at St Albans is 
supposed to he coeval with the building itself. This material 
was also much used m timber houses, and when well executed 
•the Avork is sound and durable. 
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Roving, anytmng following the line of a curve , thus the bowtel] 
or torus going np the side of a bench end and lound a fimal is 
called a roving bowtell (See Boavtell ) 

Rubble Work, a name applied to seveial species of masonry One 
kind, w here the stones are loosely throw n together m a wall between 
boards, and ^routed aa ith mortar almost like concrete, is called 
m Italian murctglia di getto, and in French blocage Woik 
executed with laige stones put together without any attempt at 
courses, or random work, is also called nibble 

Sacristy (Lat sacranum, Fr saeristie, Ital sagrestia), a small 
chamber attached to chinches, wheie the chalices, vestments, 
books, &c , were kept by the officer called the sacristan In the 
early Christian basilicas there were two semicircular recesses or 
apsides, one on each side of the altar One of these served as a 
sacristy, and the other as the bibliotheca oi library Some have 
supposed the sacristy to have been the place wheie the Aestments 
were kept, and the vestiy that where the priests put them on, 
but we find from Durandus that the sacranum was used for 
both these purposes. Sometimes the place where the altar stands 
enclosed by the rails has been called sacranum. 

Saddie Bars (Fr traverses), narrow hoiizontal iron bars passing 
from raulhon to mullion, and often through the whole AvmdoAv 
from side to side, to steady the stone work, and to foim stajs, to 
which the lead A\ork is secured When the bays of the windows 
are wude, the lead lights are further strengthened hy upright bars, 
passing through eyes forged on the saddle bais, and called 
stanchions (see Stanchion and Armature 1 ) When saddle bais 
pass right through the mullions in one piece, and ai e secured to 
the jambs, they have sometimes been called stay bais 

Sanctus Bell-Cot or Turret, a turret or enclosuie to hold the 
small hell sounded at various parts of the service, particularly 
Avhere the words “ Sanctus,” &c , are read. This differs but little 
from the common bell-cot, except that it is generally on the 
top of the arch dividing the nave from the chancel At Cleeve, 
however, the bell seems to have been placed in. a cot outside the 
wall. Sanctus hells haA'e also been placed over the gables of 
porches On the Continent they run up into a sort of small 
slender spire, called Jlbche m Fiance, and gugho m Italy. (See 
Bell-Cot ) 

Scappling, reducing a stone to a rough square by the axe or hammer ; 
in Kent, the rag-stone masons call this knobbhng 

Scotia (Gr cncorla, shadoiv or daikness), a conca\ e moulding most 
commonly used in bases, which projects a deep shadow on itself, 
and is thereby a most efteetiA e moulding under the eye, as m a 
base. It is like a leversed ovolo, or rather what the mould of an 
ovolo would present 

Screen, any construction subdividing one part of a building fiom 
another — as a choir, cliantiy, chapel, &.c The earliest screens 
are the Ioav marble podia, shutting off the chorus cantantium m 
the Roman basilicas, and the perforated cancclli enclosing the 
berna, altar, and seats of the bishops and mesbyters The chief 
scieens m a church aie those Avliich enclose the choir or the 
place where the hi e viary sei vices are recited This is done on 
the Continent, not only by doois and screen Avork, hut also, when 
these are of open woik, by curtains, the laity having no part in 
these services In England screens were of two kinds, one of 
open wood work, generally called ? ood-sci cans or jubes (Avliich. see), 
and which the French call guiles, cl 6 tuns du chcsur; the other, 
massive enclosures of stone aaoiIc enriched with niches, tabernacles, 
canopies, pinnacles, statues, crestmgs, &c , as at Canteibury, 
York, Gloucester, and many other places both m England and 
abroad. 

Scroll, synonymous inth Voiin e, q v , but commonly applied to 
ordinary purposes, whilst volute is generally restricted, to the 
scrolls of the ionic capital 

Scutcheon (See Escutcheon ) 

Section, a drawing showing the internal heights of the various parts 
of a building It supposes the building to he cut through en- 
tirely, so as to exhibit the walls, the heights of the internal 
doors and other apertuies, the heights of the stories, thicknesses 
of the floors, & c. It is one of the species of drawings necessary 
to the exhibition of a Design, q v 

Sedilia, seats used hy the celebrants during the pauses m the mass 
They are generally three m number, for the pnest, deacon, and 
sub-deacon, and are in England almost alivays a species of niches 
cut into the south walls of churches, separated hy shafts or by 
species of mullions, and croivned with canopies, pinnacles, and 
other emichments more or less elaborate The piscina and aumbry 
sometimes are attached to them Abroad, the sedilia are often 
movable seats . a single stone seat has rarely been found as at 
Lenham , but some ha\-e considered this to he a confessional chair, 
and others a frith-stole, or place to which criminals fled for 
sanctuary. 

Sepulchre, Easter, a recess in the wall of a church, generally in 
the north side, often ornamented AVith a canopy, finials, &c , for 
the crucifix to stand m during certain ntes from Good Friday to 
Easter Day. 
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8et-off, the honzontal line shown where a wall is reduced m thick- 
ness, and consequently the part of the thicker portion appeals 
projecting before the thinner In plinths this is generally simply 
chamfered In other parts of work the set-off is generally con 
cealed by a projecting stung "Where, as in parapets, the upper 
part projects before the lower, the bieak is generally hid by a 
coibel table The portions of buttress caps which recede one 
behind another are also called sets-off. 

£ every (probably connected with the English word sever), any 
mam compartment or dm si on of a building (See Bay ) r I lie 
woid has been supposed to be a corruption of Ciborium, as Gervase 
of Canterbiuy uses the word m this sense; but he probably 
alludes to the vaulted form of the upper part of the groining of 
each severy (See Ciborium ) 

Shaft (Er colonnette, Ital eolonnetto, Ger Schaft), in classical 
architecture that pait of a column between the necking and the 
apophyge at top of the base In later times the term is applied to 
slender columns either standing alone or m connection with 
pillars, buttresses, jambs, vaulting, &c 
Shed Roof or Lean-to, a roof with only one set of rafters, falling 
from a higher to a low ei wall, like an aisle roof 
Shingle (Med Lat scandula, scmdula, Fr bardcau, essente, Ital 
iMndola, Ger Schindel), a sort of wooden tile, generally of oak, 
used in places where timber is plentiful, for covenng roofs, 
spires, &c In England they are generally plain, but on the 
Continent the ends are sometimes rounded, pointed, or cut into 
ornamental form 

Shrine (Med Lat feretorium, sennium, Fr cJidsse, ici in, Ital 
scugno), a soit of aik or chest to hold rehes Sometimes they 
are merely small boxes, generally with raised tops like roofs , 
sometimes actual models of churches , sometimes large construc- 
tions like that at St Albans, that of Edward the Confessor at 
Westminster, of St Genevifeve at Pans, &c Many are covered 
with jewels in the richest way, that of San Carlo Bonomeo, at 
Milan, is of beaten silver 

Sill or Sole (Lat solum, a threshold, whence the Fr semi), the 
horizontal base of a door 01 window-frame A technical distinc- 
tion is made between the inner or wooden base of the window- 
frame and the stone base on which it rests, — the latter being 
called the sill of the window, and the former that of its frame 
This term is not restricted to the bases of apertures , the lower 
horizontal part of a framed partition is called its sill The term 
is sometimes incorrectly w ntten cill 
Sieeper (Fr dormant), a piece of timber laid on low cioss walls 
as a plate to receive giound joists 

Si ype, a name foi the covered passage usually found m monasteries 
between the end of the transept and the chapter-house 
Soffit (Ital. sojfitta, a ceiling), the inverted horizontal face of 
anything, as, for example, of an entablature resting on and lying 
open between the columns or the underface of an arch where 
its thickness is seen 

Solar, Soller (Med. Lat. solarium, Fr. galetas, Ital. solctio), a 
room m some high situation, a loft or garret, also an elevated 
chamber in a chuicli fiom which to watch the lamps burning 
before the altars 
Sole. See Sill 

Sommer (Fr sommier), a girder or main-beam of a flooi , if supported 
on tw o story posts and open below, it is called a h ace-summer. 
Sound Board (Fr abat-voix), the covenng of a pulpit to deflect 
the sound mto a church, (See Tester ) 

Span, the width or opening of an arch between the walls, &c , from 
which it springs, also the width of a roof between the plates 
Span Roof, a roof haring two sides inclining to a centie or ndge, 
m contradistinction to a Sued Roof (which see) 

Spandril or Spandpel, the space between any arch or curved brace 
and the level label, beams, &c , over the same. The spandnla 
over door- ways m Perpendicular works are generally uchly decor- 
ated At Magdalene College, Oxford, is one which is peiforated, 
and has a most beautiful effect The spandril of doois is some- 
times ornamented in the Decorated period, but seldom forms part 
of the composition of the dooiway itself, being geneially over the 
label 

Spire (Fr aiguille, fibche, Ital guglio, Ger Spitze), a sharply- 
pointed pyramid or large pinnacle, generally octagonal m England, 
and forming a finish to the tops of toweis In this country, m 
Norman times, the only attempt at anything like a spire consisted 
m the termination of some turrets, as those at Rochester, at St 
Peter’s, Oxford, &c , hut these are rather Pinnacles (which see) 
than spires Later Norman spires are supposed to have been 
merely low pyramidal roofs In the Early English period they 
appear at first to have been low, as the remains of the one at Christ 
Church, Oxford, show, but afterwards they become much more lofty 
and simply pointed. The probability is that the sight of the high 
domes and aspiring minarets of the Holy Land had suggested the 
erection of these lofty monuments to the Crusaders. At this 
period the spires generally covered the whole tower top, and had 
limuchmgs w r here the square broke into the octagon. In the 
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Decorated period the spires became still slenderer and sharper; 
the broach spire gradually gave place to those rising at once m 
octagon form from the fiat of the towers surrounded with parapets, 
often nchly perforated, and with pinnacles at the angles The 
spues themselves often are decorated with ball-flowers and 
ciockets, and sometimes have broad horizontal hands of tracery 
at mtei vals In both these styles spue lights or lucames are 
common Perpendicular spires partake also oi most of these cha- 
racteristics, except that they scarcely furnish an example of a 
broach spire. It is remai liable with how little matenal some of 
the loftiest spues have been erected, that at Salisbury being 
barely 9 inches thick for a great pait of its height On the 
Continent the spire seems to have been used eai her than with us 
That at Brantome is a mere low pyramid At Saintes it is a low 
carved cone, with something of domical character At Roullet it 
is a sharp circular cone, with four open pinnacles at the base At 
Isomes it is octagonal, and as shat p as many of out Early English 
spires In all these examples the w mdows below aie semicircular 
Timber spires aie very common in England Some are covered 
with lead m flat sheets, others with the same metal in narrow 
stupes laid diagonally Very many aie covered with shmgle9 
Abroad there ai e some elegant examples of spires of open timber 
work covered with lead 

Si'iRE-LiGins. See Lucarne 

Stringer, the stone fiorn which an arch spungs , m some cases 
this is a capital, or impost, in other cases the mouldings continue 
down the pier The low est stone of the gable is sometimes called 
a spnnger. 

Spur, Sperver The woid spur is often applied to the carved 
wooden brackets or hanses which support the penthouse of a 
door, the level pait being called a sperver. 

Squinoiies, small arches oi corbelled sets-off running diagonally, 
and, as it weie, cutting off the corners of the mtenoi of towers, 
to bring them fiom the square to the octagon, &c , to cairy aspire. 
(See Pexdentive.) 

Squint, an oblique opening, often a mere narrow, square headed 
slit, piercing the walls of the chancel aich, and evidently intended 
to aflord a view of the high altar Squints aie often without 
any ornament, but are sometimes arched and occasionally en- 
riched with open traceiy Sometimes they look from the rooms 
over porches, sometimes from side chapels, but in every instance 
are so situated that the altar may be seen The most probable 
use of them was to let the acolyte appointed to ring the sanctua 
bell see the performance of mass, and enable him to sound the 
bell at the proper time 

Stage, an elevated floor, particularly the various stories of a 
bell-tower, &e The term is also applied to the plain parts of 
buttresses between cap and cap where they set back, or where 
they are divided by horizontal strings and panelling It is used, 
too, by William of Worcester to describe the compartments of 
windows between transom and transom, in contradistinction to 
the word bay, which signifies a division between mullion and 
mnllion (See Story ) 

Stall, a fixed seat in the choir for the use of the clergy In eailv 
Christian times the thronus, cathcdia, or seat of the bishop, was 
in the centre of the apsis or bema behind the altar, and against 
the wall, those of the piesbyters also were against the wall, 
branching off from side to side lound the semicircle In later 
times the stalls occupied both sides of the choir, return seats 
being placed at the ends for the pnor, dean, precentor, chancellor, 
or other officeia. The seats are very peculiar (See Miserere ) 
In general, in cathedials, each stall is sui mounted by taber- 
nacle work, and rich canopies, generally of oak, of which those at 
Winchester, Hem y VII ’s Chapel, and Manchester, may be quoted 
as fine instances (See Tabernacle, Canopy.) The woid is 
sometimes used to express any chief seat, as m a dmmg hall. 

Stanchion, a word derived from the French Hanlon, a wooden 
post, and applied to the upright non bais which pass through the 
eyes of the saddle bars or horizontal lions to steady the lead 
lights The French call the latter traverses, the stanchions 
montans, and the whole an angement armature Stanchions 
frequently finish with ornamental heads forged out of the iron. 

Stay Bars, saddle bars passing through the mullions m one length 
across the whole window, and secured to the jambs on each side. 
(See Saddle Bar ) 

Sieeple (Fr clocher , Ital campanile, Ger Glockentkurm), a 
eneral name for the whole arrangement of Tower, Belfry, 
pire, &c (See under those headings ) 

Stete (Gr Lat cippus, a small monument), the ornament 

on the ridge of a Greek temple, answering to the antefixae on the 
summit ol the flank entablatures 

Stereobate (Gr, <rrepe6s, solid, and a base), a basement, 

distinguished from the nearly equivalent term Stylobate, q v , 
by the absence of columns 

Stilted, anything raised above its usual level. 

Stoa (Gr. ffrod, a portico), the Greek equivalent for the Latin 
Porticus, and the Italo-English Portico, q v 

II — 6o 
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Stoiiy (Lat iabulatum, Fi liage, Ital piano, Ger Geschoss) 
When a house has looms one over the other, each set of chambers 
divided horizontally by the floors is called a story. They aie thus 
named in the difleient languages — 



English 

Fiench 

Italian 

German 


Basement 

Souterrain — Gave 

Sotterraneo 

Kellergeschoss 


Ground floor 

Rtz de chaussde 

Piant erreno 

Bodengeschoss 

Half story or 
intermediate 
Fust stoiy 

Mezzanine 

Entiesol 

ilezzamno 


Fhst floor 

Premier dtage, 
also Bel dtage 

Primo piano, 
also piano, 
nobile 

Hauptgeschosa 

Second story 

Second floor 

As their 

numbers 


Upper story 

Gairet 

Mansard 

Solaio 

Dach geschoss 


Stout (Fr b&mtier), a vessel placed close to tho entrance of a 
church to contain the holy water They are generally small 
howls fixed against a column, or on a stem In the north of Italy 
they are larger, and often, carried on the back of a lion, and 
sometimes they are elegant tazze of exquisite workmanship 
String or Stk.ing-Coub.se, a narrow, vertically-faced, and slightly 
projecting course in an elevation If window-sills are made 
continuous, they form a stnng-course , hut if this course is made 
thicker or deeper than ordinary window sills, or covers a set-off in 
the wall, it "becomes a blocking course 
String-Courses, horizontal mouldings running under windows, 
separating the walls from the plain part of the parapets, dividing 
towers into stones or stages, &c Their Bection is much the 
same as the labels of the respective periods ; in fact, these last, 
after passing round the windows, frequently run on horizontally 
and form strings Like labels they are often decorated with 
foliages, ball-flowers, &c. 

Strip Fil aster, a very narrow pilaster. 

Studs, an old name for upright quarters or posts , thus door-studs 
are door-posts or jambs 

Style (Gr. (ttD\os, a column) The term style m architecture has 
obtained a conventional meaning beyond its simpler one, which 
applies only to columns and columnar arrangements It is now 
used to signify the diffetences in the mouldings, general outlines, 
ornaments, and other details which exist between the works of 
various nations, and also those differences which are found to 
exist between the works of any one nation at different times 
Stylobate (Gr crrv\os, a column, and {Has, a base), a base- 
ment to columns (See Stereobat e ) Stylobate is synonymous 
with pedestal, but is applied to a continued and unbroken substruc- 
ture or basement to columns, while the latter term is confined to 
insulated supports 

Surbase (Lat super, whence the Fr sur, above or upon, and Base, 
g v ), an upper base is the term applied to what, m the fittings 
of a room, is familiarly called the chair-rail It is also used to 
distinguish the cornice of a pedestal or stereobate, and is separ- 
ated from the base by the dado or die 
Systyle (Gr aiv, together with, and arvAos, a column), having 
columns rather thickly set, — an mtercolummation to which two 
diameters are assigned (See Eustyle ) 

Tabernacle, a species of niche or recess m which an image may be 
placed In Norman work there are but few remains, and these 
generally over doorways They are shallow and comparatively 
plain, and the figures are often only m low relief, and not dotached 
statues In Eailj English work they are deeper, and instead of 
simple arches there is often a canopy over the figure, which was 
placed on a small low pedestal Later in the style the heads of 
the tabernacles became cusped, either as trefoils or cinquefoils, 
and they are often placed in pairs, side by side, or m ranges, as at 
"Wells Cathedral Decorated tabernacles are still deeper and more 
ornamented, the heads are sometimes richly cusped and sur- 
mounted with crocheted gables, as at York, or with projecting 
canopies, very much like the arcade at Lichfield In this case the 
under side of the canopy is carved to imitate groin ribs, and the 
figures stand either on high pedestals, or on corbels Perpen- 
dicular tabernacles possess much the same features, hut the work 
is generally more elaborate ; the figures generally stand on nch 
pedestals, but sometimes on corbels, and the canopies generally 
project, sometimes m a triangular form, and sometimes with a 
sort of domical top (See Corbel, Canopy, Niche, &c ) The 
word tabernacle is also often used for the receptacle for relics, 
which was often made in the form of a small house or church 
(See Shrine ) 

Tabernacle- Work. The rich ornamental tracery foimmg the 
canopy, ire, to a tabernacle is called tabcrnacle-work ; it is 
common m the stalls and screens of cathedrals, and m them is 
generally open or pierced through. 

Table, Tablet, a name for various mouldings, as str ing -courses, 
cornices, to ' 

Terminal Figures of which the upper parts only, or perhaps the 
uead and shoulders alone, are carved, the rest running into a j 
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parallelopipcd, and sometimes into a diminishing pedestal, with 
feet indicated below, or even without them, are called terminal 
figures 

Tessellated Pavements, those formed of (essence, or, as some write 
it, tcssellce, or small cubes from half an inch to an inch square 
like dice, of pottery, stone, marble, enamel, &c (See Mosaic ) 

Tester, anything placed horizontally over the bead, as the sound- 
board of a pulpit, the flat boards over an old-fashioned bed, kc 

Teirasioon (Gr rerpa, four, and erria, a portico) An atrium or 
lectangular court-yard, having a colonnade or projected orthostjle 
on every side, is called a tetiastoon 

TetrAsi yle (Gr rerpa, four, and crrvAos, a column), a portico of 
four columns in fiont. 

Tkolobate (Gr 66\os, a dome or cupola, and a base or 

substructure), that on winch a dome or cupola rests This is a 
teim not in general use, but it is not the less of useful application 
What is generally termed tho attic above the peristyle and under 
the cupola of St Paul’s would be correctly designated the 
tholobate A tholobate of a different description, and one to which 
no other name can well be applied, is the circular substructure to 
the cupola of the University College, London. 

Through Carving, a term supposed to signify such as is much 
undercut, as the tendrils, stalks, kc , in Decorated, and the 
vignettes m Perpendicular work. In the Durham roll it clearly 
means perforated work, as it is “ to giue ayre.” 

Tiles, Rook (Lat tegula, imbrex, Fr tuile, Ital tegola), flat pieces 
of clay burned in kilns, to cover roofs in place of slates or 
lead In England, in mediaeval times, the flat or planetile seems 
only to have been used, judging from what we find now left 
From IIS and remains abroad, a kmd of plane tile, mth 
ornamented ends, forming a sort of scale covering, seems to have 
been in vogue 

Torus (Lat ), a protuberance or swelling, a moulding whose form 
is convex, and generally neaily approaches a semicircle It is 
most frequently used in bases, and is generally the lowest 
moulding m a base 

Tower (Gr. TLipyos, Lat. turris , Fr (our, clochcr, Ital toi re, Ger 
Thurm), an elevated building originally designed for purposes of 
defence Those buildings are of the remotest antiquity, and are, 
indeed, mentioned m the earliest Scriptures In medieval times 
they are generally attached to churches, to cemeteries, to castles, 
or are used as bell towers in public places of large cities In 
churches, the toners of the Saxon period are generally square, 
the only round example being supposed to be that of Tasburgh 
They are not very lofty, and are of stiong, rude workmanship 
Two only, Bngstock and Bnxworth, have staircases supposed to 
he original , both these are on the west front of the tower. 
The masonry partakes of the usual character attributed to 
Saxon work, as strip pilasters, long and short work, kc. The 
upper windows are generally circular-headed m two lights, 
separated by a shaft much resembling a turned baluster 
sometimes with heavy projecting caps Norman towers are 
also generally square Many ai e entirely w ithout buttresses ; 
others have broad, flat, shallow projections, which serve for 
tlus purpose The lower windows are very narrow, with 
extremely wide splays inside, probably intended to be defended 
by archers The upper windows, like those of the preceding 
style, are generally separated into two lights, but by a shaft 
or ahoit column, and not by a baluster. Sometimes these 
towers have arcades round them, and are ornamented, as at St 
Albans, in some cases very richly, as at Norwich, "Winchester, 
Tewkesbury, Southwell, Sandwich, &c They frequently have 
stone staircases at one of the angles In many of our churches 
the Norman, tower is placed between the chancel and nave, and is 
of the full width of the latter For the covering of these towers 
abroad, see Spire, Pinnacle, Parapet. A few round towers 
of this period (and also of the next) are found on the coasts of 
Noifolk and Suffolk , as these mostly have no external doors, 
and are accessible only from the church, and as some havo 
chimneys, they are supposed to have been built as places of 
refuge m case of invasion Eai ly English towers are generally 
taller, and of more elegant proportions They almost alwajs 
have large projecting buttresses, and frequently stone staircases 
The lower windows, as m the former style, are frequently mero 
arrow-slits , the tipper aie m couplets or triplets, and some- 
times the tower top has an arcade all round, as at Middleton 
Stoney. The spires are generally Broach Spires (which see) , 
but sometimes the tower tops finish with corbel courses and plain 
parapets, and (rarely) with pinnacles. Some of the towers and 
spires, particularly m the midland counties, are richly orna- 
mented, a very good specimen is at Kaunds. A few Early 
English, towers break into the octagon from the square towards 
the top, and still fewer finish with two gables, as at Brookthorpe 
and Ickford. Both these methods of termination, however, aro 
common on the Continent. At Vendflme, Chartres, and Senlis, 
the towers have octagonal upper stages surrounded with pinnacles, 
fiom which elegant suires arise. Decorated towers differ but 
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little from these last, except that they are often lighter m effect ; 
the buttresses, too, aie set angulaily , the parapets are also fre- 
quently embattled, or perforated m elegant designs, and these 
generally have pinnacles The spires, also, now generally arise 
at once from the octagon, and are not bioach spues , those that 
are of this latter character have the Launchings much smaller 
There is a fine example of a Decoiated tower and spire at 
Ellington, m Huntingdonshire, Most Perpendicular towers are 
very line, paiticulaily the great central towers, as at Canterbury 
and Gloucester They are generally richly panelled throughout, 
the buttresses project boldly, and are sometimes set angle-wise, 
and sometimes square, not close to each other, hut showing a 
small portion of the angle of the tower where they otherwise 
would have intersected. The pinnacles are often richly canopied 
and the battlements panelled, and often peiforated ; sometimes a 
pinnacle, and sometimes a canopied niche, is placed m the middle 
of the parapet. At Boston, and m several other places, there are 
fine lanterns at the tops of the towel s Taunton, Evesham, 
Louth, Magdalene College, Oxfoid, and very many other places, 
have very fine Perpendiculai towers In the north of Italy, 
and m Rome, they are generally tall, square shafts in four 
to six stages, without butti esses, with couplets or triplets of 
semicircular windows in each stage, geneially crenellated at 
top, and covered with a low pjiamidal roof The well-known 
hanging tower at Pisa is cylindrical, in five stones of arcaded 
colonnades In Iieland there are in some of the churchyards 
very curious round towers 

Tracery, the ornamental filling in of the heads of windows, panels, 
circular windows, Ac , which has given such charactenstic beauty 
to the architecture of the 14th century lake almost everything 
connected with mediae val aichitecture, this elegant and some- 
times fairy- like decoiation seems to have sprung from the smallest 
beginnings The circular-headed window of the Normans gra- 
dually gave way to the nai row-pointed lancets of the Early English 
period, and as less light was afforded by the latter system than 
by the former, it was necessary to have a gi eater number of 
windows , and it was found convenient to gioup them together 
m couplets, triplets, Ac. When these couplets weie assembled 
under one label, a sort of vacant space or spandnl was formed 
over the lancets and under the label To relieve this, the first 
attempts w ere simply to pei ioi ate this fiat spandnl, first by a simple 
lozenge-shaped or cncular opemng, and afterwards by a quatiefoil. 
By pieicmg the whole of the vacant spaces m the window head, 
carrying mouldings round the traceiy, and adding cusps to it, 
the formation of tracery was complete, and its earliest result 
was the beautiful geometrical work such as is found at West- 
minster Abbey When this style had leached peifection the 
usual decline followed ; and the architects of the Decorated 
period designed tracery, beautiful in itself, but which wants the 
vigour of the geometncal, and appears more as if the stonework 
had been tw isted than if it had been cut out of the solid Never- 
theless, however fanciful the design may be, the whole element is 
really geometncal — that is, it is formed of poitions of circles, the 
centres of which fall on the intersections of ceitam geometncal 
figures The great east window at Cailisle is composed of 86 
distinct pieces of stone, and is struck from 263 centres ; and the 
glorious west wmdow at York is probably produced from a still 
greater number Pi obably as a reaction against the weakness of the 
Decorated, the flowing tracery gradually admitted npnght straight 
lines into its element This change was perhaps made to afford, as 
it were, rectilineal frames to suit the glass painter, the foliages 
and medallions of the preceding styles having given way to single 
figures, standing on pedestals under rich canopies Be this as it 
may, these have given a name to the style of the 15th and 16th 
centuries The mulhons then, as at King’s College Chapel, at St 
John’s, Oxfoid, and in several other examples, had more flow, and 
fewer perpendicular lines, till at last plain, upright, and transverse 
bars took their place, and held casement lights, which were at last 
superseded by our modern sash windows On the Continent, the 
windows of the first period, or ogivalt primitive , were very much 
like our own Early English So m like manner those of the early 
part of the ogivale secondaire were very much like our own 
Geometrical Decorated Later, however, m Prance and Germany, 
two styles prevailed, the JRayonnant and Flamboyant , the one 
having tracery assuming the character of stars or rays, and 
after this another coeval with our Peipendicular, resembling 
flames of fire 

Trachelitjm {Gr rp&xv^ 0 *) the neck). In Doric and Ionic columns 
there is generally a short space intervening between the hypotia- 
chelium and the mass of the capital, which may he called the 
trachelium or neck. 

Transept (Med Lat crux, Fr. transept , Ital crodata, Ger. Kreuz- 
gang), that portion of a church which passes tiansversely between 
the nave and choir at right angles, and so forms a cross on plan 

Transom (Fr. traverse, Ital. traversa, Ger. Querbalken), the 
horizontal construction which divides a wmdow into heights or 
stages Transoms are sometimes simple pieces of mnllions placed 
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transversely as cross bars, and m later times are richly decorated 
with cuspmgs, Ac 
Trayle See Vignette. 

Trefoil (Lat tnfolium), a cuspmg, the outline of which is derived 
from a three-leaved flower or leaf, as the quatrefoil and cinquefoil 
are from those with four and five 

Tiuforitjm, the arcaded story betv een the lower range of piers and 
arches and the clerestory The name has been supposed to 
be derived from tres and fores — three doors or openings — that 
being a fi equent number of arclics m each hay Pi ofessor Willis, 
however, believed that the word is to be tiaced to a monkish 
latmisation of “thoroughfare ” 

Triglyph (Gi rpeh, three, and y\i jtp-f), an incision or earring) 
The vertically channelled tablets of the Doric fuezs are called 
triglyphs, because of the three angular channels m them, two 
perfect and one divided, — the two chamfered angles or herui- 
glyphs being reckoned as one The square sunk spaces between 
the tnglyphs on a frieze aie called metopes 
Tudor Flower, or Cresting, an ornament much used m the Tudor 
period on the tops of the cornices of screen voik, Ac , instead of 
battlements. It is a sort of stiff, flat, upnght leaf standing on 
stems 

Turret (Fr tourelle), a small tower, especially at the angles of 
larger buildings, sometimes ovei hanging and built on corbels, 
and sometimes rising ftom the ground 
Tympanum (Gr rvpLitavov), the triangular recessed space enclosed 
by the cornice which bounds a pediment The Greeks often 
placed sculptures representing subjects connected with the pur- 
poses of the edifice in the tympana of temples, as at the Parthenon 
and JEgma 

Under-Croft, a vaulted chamber under ground 
Valure, Yamure See Alure 

Vane (Fr girouette, Ital. banderuola, Ger Wetterfahne), the 
weathercock on a steeple They seem in early times to have been 
of various foims, as dragons, Ac ; hut in the Tudor period, the 
favourite design was a beast or bird sitting on a slender pedestal, 
and carrying an upright rod, on which a thm plate of metal 
is hung hke a flag, ornamented in various ways 
Vault (fiomltal voltato, turned over), an arched ceiling or roof A 
vault is, indeed, a laterally conjoined series of arches The arch 
of a bridge is, strictly speaking, a vault. Intersecting vaults aie 
said to he groined (See Groined Vaulting ) 

Vaulting Shaft, a small column or series of clustered shafts, 
rising from above the capitals of the pillars of an arcade, and 
generally supported on a corbel, and thence rising and finishing 
with a capital, from which the various grom nbs spring 
Verge, the edge of the tiling projecting over the gable of a roof, 
that on the horizontal portion being called eaves 
Verge Board, often corrupted into Barge Board, the board undei 
the verge of gables, sometimes moulded, and often very richly 
carved, perforated, and eusped, and fiequently having pendents 
and sometimes fimals at the apex 

Vesica Piscis (Fr amande mystique), panels, windows, and other 
ornaments of the form of a species of oval with pointed end, but 
in reality struck fiom two centres, and forming pait of two circles 
cutting each other. 

Vestry See Sacristy 

Vignette, a running ornament, representing, as its name imports, 
a little vine, with branches, leaves, and grapes It is common 
in the Tudor period, and runs or roves m a large hollow or case- 
ment It is also called Trayle 

Volute (Lat volutum, from volvo, to roll up or over), the convolved 
or spiral ornament which foims the characteristic of the Ionic 
capital The common English term is Scroll, q v Volute, 
scroll, helix, and caulieulus, are used indifferently for the angular 
horns of the Corinthian capital 

Voussoip, a name m common use for the various wedge-shaped 
stones of an arch 

Waggon-Ceiling, a boarded roof of the Tudor time, either of 
semicircular or polygonal section It is boarded with thm oak, and 
ornamented with mouldings forming panels, and with loops at 
the mteisections (See Panel ) 

Ward, a name for the inner courts of a fortified place At 
Windsor Castle they are called the upper and lower wauls (Sea 
Bailey, Base Court, Enceinte, Ac ) 

Weathering, a slight fall on the top of cornices, window sills, Ac , 
to throw off the ram 

Wicket (Fr guichet, Ital portello), a small door opening in a 
larger They are common m mediaeval doors, and were intended 
to admit single persons, and guard against sudden surprises 
Wind Braces, diagonal braces to tie the rafters of a roof together 
and prevent racking In the better sort of medueval roofs they are 
arched, and run from the principal rafters to catch the purlins 
Zoophorus (Gr (uov, an animal, and <pepa>, to bear) This term 
is used m the same sense as frieze, and is so called because that 
part of the entablature frequently bore sculptures representing 
various animals 
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ARCHIVES (Greek dpx^ov, Lat aochivum ), a room 
or building in winch are kept the records, charters, and 
other papers belonging to any state, community, or family 
Very frequently the name is applied to the documents 
themselves The archives of Bntam are now superintended 
by the Public Record Office 

ARCHON (apxwv), the title of the highest magistrates 
in Athens The last king of Athens, Codrus, having given 
up his life for the advantage of the state, it is said that 
the people, out of gratitude for his noble act, passed a 
resolution that m future none of their rulers should bear 
the ancient and venerated title of king (/Jao-Aeus) The 
holder of supreme power m the state received fiom that 
time the name of aichon or ruler This is the popular 
account of the change, but it is not impiobable that, on the 
death of Codrus, disputes arose with regard to the succes- 
sion, and that the nobles took advantage of the oppoitumty 
to gain an addition to their own power. For the arch on 
appears to have been in all lespects equal to the king, and 
Ins office was hereditary, but he was made responsible for 
his acts to the Eupatridm or nobles Thirteen descendants 
of Codrus successively held the office. In 752 b c , during 
the archonship of Alcinceon, the time of office was reduced 
to ten years, though the office itself remained hereditary 
Seven decennial archons are enumerated, extending from 
752 to 684 But during this tunc, about the year 714, a 
very lmpoitant change had been introduced into the 
urchonship The office at that date ceased to be hereditary , 
the exclusive right of the Mcdontidre was abolished, and 
the whole body of nobles became eligible for the magistracy 
In 684 a further change was effected , the office was made 
annual, and the supreme power was distributed among nine 
officials, each of whom received the title of archon This 
arrangement of the magistracy continued till the time of 
Solon, who introduced the classification of the citizens 
according to property and not to birth, and threw the 
office open to all who possessed an income of the first class, 
apparently calculated as five hundred measures of corn, 
•wine, and oil (Plutarch, Aj istides, 1) The most extensive 
and important change was introduced by Anstides, who 
after the battle of Plattea threw open the highest magistracy 
to all citizens, whether of the propertied class or not The 
mode of election to the archonship, after the office w T as taken 
from the family of Codrus, was by the suffrage (^etporovta) 
of the nobles , and this continued to be the case even after 
the reform effected by Solon, for it is expiessly stated that 
though he altered the qualification he made no phange in 
the manner of election. The great reform m this respect 
was probably due to Clisthenes, who m 508 introduced 
the election by lot, and who further, by his distribution of 
the people into tubes and appointment of generals, seriously 
impaired the power of the archons To secure that the 
office and honours were not conferred on unworthy persons, 
the newly elected archons were subjected to a double 
scrutiny, before the senate and m the agora, in which 
they were requnecl to show that they were true Athenian 
citizens, whose ancestors had been citizens for three gene- 
rations, and to swear that they would obey the laws and 
revere the religion of their country 

Of the nine archons to whom m conjunction were 
entrusted the duties of the supreme magistracy, the first 
was called specially “ The Archon ” (6 dpx^v ) , there 
was also attached to his name the epithet eponymus 
(eVtoi/iyio?), because the year m which he held office was 
named after him, j'ust as at Rome it was named after the 
two consuls At first this archon had the general adminis- 
tration of state affairs, but gradually the expansion of 
democratic power reduced his authority, and at the period 
of which -we have accurate information his duties were 
not very extensive. He had the superintendence of the 
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festivals of the greater Dionysia and of the Thargeha, 
the arrangement of the tragic choruses, and the conduct of 
certain sacrifices As a special department of civil adminis- 
tration, he had under his care all orphans, particularly 
heiresses, all widows, and others who w T ere left without 
protection, provided they were citizens of Athens , and 
had, m slioit, the charge of all matters in which questions 
of mhentance w r ere involved When his power was still 
further reduced, there remained to bun the privilege of 
bringing disputed cases of succession into the proper courts, 
and of casting lots for the dicasts who were to try the 
cause The second archon had the title of king (/AunAa's) , 
to him had been handed over the name, as well as the sacied 
duties of puesthood which formerly belonged to the supreme 
ruler He w r as the rex sacioruni , and to his province 
pertained all that concerned the religion and public worship 
of the state In conjunction with his wife, who was called 
ficLo-ikuTo-a (or queen), he offered up certain state sacrifices , 
and he had specially intrusted to him the superintendence 
of the mystenes, the festival of the Lensea, the torch races, 
and the gyinmc contests He acted as public prosecutor in 
matters of religion ; and, m cases of murder or offence 
against the gods, he brought the indictment into the Areo- 
pagus, and voted with its members. In later tunes he 
acted as president of the court in all cases concerning the 
rights and duties of priests The third archon bore the title 
of polemarch (iroXe/xap^os), which indicates that ougmally 
he was the supreme commander of the Athenian forces. 
A.s late as the battle of Marathon we find the polemarch 
Callimachus marching along with the ten generals, and 
taking the command of the right wing. But after this we 
no longer hear of the polemarch as actively engaged m 
leading the army Doubtless the introduction of the ten 
generals hy Clisthenes tended to limit the military func- 
tions of this archon His duties m later times seem to 
have been the superintendence and protection of the per- 
sonal and family rights of the lesident aliens and foreigners. 
To these he stood in the same relation as the archon 
eponymus stood to citizens lie had also the arrangement 
of the funeral games m honour of those who had fallen m 
battle, and the offering up of the annual sacrifice to Ai terms 
m commemoration of the battle of Marathon. Each of 
the three superior archons was allowed to select two assessors 
or assistants (irapeSpoL), who were sanctioned after examina- 
tion by the senate The remaining six archons w T ere called 
thesmothetse (Beer pod ertu), a name which is sometimes 
applied to the -whole body of archons. The six formed a 
college of justice, whose jurisdiction seems at first to have 
extended to all cases not directly under the cognisance of 
other magistrates They received infoimatioii against 
parties for various offences, brought the cases to trial in 
the proper court, appointed the juries, and gave public 
notice of the days of sitting. They revised every year the 
body of laws to see that no discrepancies were allowed to 
creep m, and they were required to enter all new law's. 
They also drew up and ratified the treaties with foreign 
states Their assessors were called symbuli ( only u/3ov\ol). 
After the introduction of popular courts by Solon, the 
archons seem, to have lost their special juridical powers ; 
they then acted simply as presidents of the courts and some- 
times as a grand jury During their year of office th e archons 
were exempt from all state burdens, and at its close they 
were requned to give an account of the manner in which 
they had discharged their duties, if found blameless, they 
became members of the Areopagus. 

The name archon is frequently applied by Greek authors 
to magistrates m general; it was also used as a title under 
the Greek empire, and the Jews sometimes applied it to 
members of their Sanhedrim. It was even given meta- 
phorically by the Gnostice to their mystic aeons. 
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ARCHYTAS, of Tarentum, son of Mnesagoras or Histi- 
seus, was one of the most celebrated men of antiquity He 
was distinguished as a mathematician, a philosopher, a 
statesman, and a general ; nor was he less remarkable for 
the purity and integrity of his Me and the mildness and 
benevolence of his disposition The time at which he 
flourished can be settled approximately from the fact 
that he was contemporary with Plato, whom he knew per- 
sonally, and whose life he saved by interceding with the 
tyrant Dionysius He took a prominent part m the admin- 
istration of the state, and was seven times made general of 
the army, although by a law it was forbidden that any citizen 
should hold the command more than once It is said that 
he was never defeated in battle He was also intrusted 
with the charge of many impoitant civil aftairs There 
Beems to have been a tradition (see Horace, Odes, i 28) 
that Archytas was drowned while crossing the Adriatic, 
but of this there is no certain information Archytas 
belonged to the Pythagorean school of philosophy, and is 
said by some to have been the teacher of Philolaos This, 
however, must certainly be an error According to others, 
he was the eighth leader of the Pythagorean school Frag- 
ments of writings, said to be his, on various points of 
ethical and metaphysical philosophy, are given by Stobseus, 
Simplicius, and others To portions of these Aristotle has 
been supposed to owe his doctrine of the Categories and 
s ime of his principal ethical theories But it seems quite 
clear that scarcely any of these fragments are genuine, 
and that they belong to the 1st or 2d century ad, a 
period during which Eclecticism, and a consequent desire 
to find traces of later doctrines in old writers, were the 
prevailing influences Such fiagments as do appear genuine 
are of no philosophical value, and are geneially on special 
subjects Archytas is paiticulaily celebrated as a mathe- 
matician To him are ascribed a solution of the problem of 
the duplication of the cube, and the application of analysis 
to the resolution of geometrical problems He was also a 
skilled mechanician, and was one of the first to apply mathe- 
matics to mechanics and music On the fragments of 
Archytas see Hartenstein, Be Archy Taren ft ag , Leipsic, 
1833, Gruppe, Ueber d Frag. d. Archy , 1840 , and Beck- 
mann, Be JPythagor. Jteligmis , also Zeller, Phil d Gnech 
2d ed ill 2, 88, sqq. 

ARCIS-SUR-AtJB E, the chief town of the arrondisse- 
ment of the same name, m the department of Aube, m 
France, is situated, m long 4° 9' E , lat 48° 31' FT , about 
17 miles (28 kilometres) N. of Troyes, on the left bank of 
the river, just at the point where it becomes navigable It 
is mentioned m the Itinerary of Antoninus , but successive 
fires (1719, 1727, and 1814) have destroyed the ancient 
buildings, and it is now a town built m modern style, 
with wide and regular streets An old castle, where Brune- 
liaut and afterwards Diana of Poitiers resided, looks down 
on it fiom a height, the only other building of interest 
being the church, which dates from the 16th century A 
battle was fought here on the 20th and 21st of March 
1814 between Napoleon and the Austro-Russian army 
under Schwarzenberg, which led the former to retire 
upon Yitry, leaving the way open to Pans There are 
important hosiery manufactures m the town, and it carries 
on a large trade in gram and coal, besides being an 
emporium for the wooden wares of the Yosges Arcis-sur- 
Aube is on the highway between Troyes and Ohalons-sur- 
Marne, and by means of the Aube it has intercourse with 
Paris. It is a subprefecture, and m 1872 had a population 
of 2845. 

ARGOS DE LA FRONTERA, a Spanish town m the 
province of Cadiz, on the river Guadalete, which flows past 
San+a Maria into the bay* of Cadiz It is built upon a high 
and precipitous rock, and commands magnificent views. The 
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special designation “ of the frontier’' is due to its position 
as a herder town after its capture from the Moors by 
Alphonso the Wise Its horses, reared m the plains below, 
are famous m the ancient ballads of Spain It contains 
two parish churches, a number of convents, and 15,378 
inhabitants 

ARCOT, two districts and a city of Butish India, within 
the presidency of Madras, and under the jurisdiction of the 
governor of that province The district of North Arcot 
lies between 12° 22' and 14° 11' N lat , and between 
78° 17' and 80° 12' E long It is bounded on the N. 
by the districts of Cuddapah and Nellor, on the E by 
the district of Chengalpat, on the S by the districts 
of South Arcot and Salem , and on the W by the Mysor 
terntory The area of North Arcot, according to the 
Annals of Indian Administration for 1871-72, is 15,146 
square miles, the population, as ascertained by a census 
taken m July 1871, being 2,007,667 souls The aspect 
of the country, in the eastern and southern parts, is flat and 
unmteresting, but the western parts, where it runs along 
the foot of the Eastexn Ghdts, as well as all the country 
northwards from Tnvellam to Tripall and the Karkambadi 
Pass, are mountainous, with an agieeable diversity of 
scenery The elevated platform m the west of the district 
is comparatively cool, being 2000 feet above the level of 
the sea, with a maximum range of the thermometer in the 
hottest weather of 88°. The hills are composed principally 
of granite and sienite, and have little vegetation Patches 
of stunted jungle here and there diversify their rugged and 
barren aspect, but they abound m minerals, especially 
copper and non ores The nanow valleys between the hills 
aie very fertile, having a rich soil and an abundant water- 
supply even m the dryest seasons The pnncipal river m 
the distuct is the PaUr, which rises m Mysoi, and flows 
through North Arcot from west to east past the towns of 
Vellor and Arcot, into the neighbouring distuct of Chen- 
galpat, eventually falling into the sea at Sadras Although 
a considerable stream m the rainy season, and often im- 
passable, the bed is dry or nearly so dunng the rest of the 
year Other smaller rivers of the district are the Paml, 
which passes near Chittur and falls into the Pal&r, the 
Sondmukhl, and the Chayanr. These streams are all dry 
during the hot season, but in the rams they flow freely 
and replenish the numerous tanks and migation channels. 
The principal roads m the district of North Arcot are the 
Trunk road from Madras to Bangalor, running from east 
to west, a road from north-east to south-west from Madras 
through North Arcot to Coimbator, and a road running 
north and south from Chittur to Arcot The Madras 
Railway, and the Gieat Southern Indian Railway, also 
pass through the district Gram of many species and 
cotton are largely grown throughout North Aicot, as well 
as sugar-cane and indigo A part of the latter is sent to 
the Madras market Cotton cloth is largely manufactured, 
and oil is prepared m considerable quantities for local con- 
sumption and for export For fiscal purposes, the district 
is divided into the following fifteen tdluls : — (1 ) Chittur, 
(2 bTripali, (3 ) EAvcrf Pak, (4 ) Sholmgarh, (5.) Trivellam, 
(6 ) Sdtgarh, (7 ) Caddapanatam, (8 ) Arcot, (9 ) Yellor, 
(10 ) Tnvatur, (11 ) Polur, (12 ) Wandiwash, (13 ) Sat* 
waid, (14 ) Penman, and (15 ) Yenkatagin Rota. 

Arcot, South, lies between 11° 0' and 11° 39' N lat., 
and between 78° 42' and 80° 4' E long. The district of 
South Arcot is bounded on the N by tbe districts of 
North Arcot and Chengalpat, on the E by the French 
terntory of Pondecherri and the Bay of Bengal, on the 
S by the British districts of Tanjor and Trichmopoly; 
and on the W by the British distnet of SMem. It con- 
tains an area, according to the Annals of Indian Admini- 
stration for 1871-72, of 4779 square miles; and a popu- 
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lation, as ascertained by a house census m July 1871, of 
1,762,525. South Arcot is divided into thirteen fiscal 
divisions or tdluks, as follows — (1 ) Tmdevamnn, (2 ) 
Trivadi, (3 ) Yilup-puian, (4 ) Bhawangiri, (5 ) Managudi, 
(6 ) Chilambram, (7 ) Trinsm&li, (8 ) Vardhdchalam, (9 ) 
Elovansa, (10 ) Tnkalor, (11 ) Kalakurchi, (12) Chaitpet, 
and (13) Cuddalor. The aspect of the district lesembles 
that of other parts of the Coromandel coast. It is low and 
sandy near the sea, and for the most part level till near 
the western border, where ranges of hills form the 
boundary between this and the neigkbouung district of 
Sdlem These ranges are in some parts about 5000 feet 
high, with solitary hills scatteied about the district In 
the western tracts, dense patches of jungle furnish covert 
to tigers, leopards, bears, and monkeys The pnncipal 
river is the Colei oon or Kalerun, which forms the southern 
boundary of the district, separating it fiom Tnehmopoly 
This river is abundantly supplied with water during the 
greater pait of the year, and two irrigating channels dis- 
tribute its waters through the district The other rivers 
are the Vellaur, Ponndr, and Gadahun, all of which are 
used for lingation purposes Numerous small nngation 
channels lead off fiom them, by means of "which a consider- 
able area of fresh land has been brought under cultivation 
Under the East India Company, a Commercial Resident 
was stationed at Cuddalor, and the Company’s weavers 
were encouraged by many privileges. The manufactuie 
and export of native cloth have now been almost entirely 
superseded by the introduction of European piece goods. 
The sea-ports of the district of South Arcot are Cuddalor 
or Fort St David, with a population, in 1855, returned at 
36,686, and Porto Novo, with a population estimated, m 
1855, at about 12,000 souls The other places of import- 
ance m the district are Chilambram, Yardhichalam, Tii- 
vadi, Tiagir, Gmji or Chenji, TrmomAli, Chaitpet, Mei- 
kanam, and Yerdur The number of villages m South 
Arcot was returned, in 1850, at 3376 The total revenue 
of the district in that year amounted to £284,708, of 
which £234,055, or 82 per cent , represented the land 
revenue. 

Argot City, the principal town in the district of North 
Arcot, is situated on the south bank of the Paldr river, in 
12° 54' N. lat , and 79° 24' E long It is a station on the 
hne of railway from Madras to Beypur, and is also a mili- 
tary cantonment The population of the town, in 1862, 
was returned at 53,474 souls, inhabiting 10,042 houses 
Arcot occupies a very prominent place m the history of the 
British conquests of India. In the middle of the last cen- 
tury, during the war between the rival claimants to the 
throne of the Carnatic, Muhammad All and Chandd Sdhib, 
the English supported the claims of the former and the 
French those of the latter. In older to divert the atten- 
tion of Chandd Sdhib and his French auxiliaries from the 
siege of Tnehmopoly, Clive suggested an attack upon 
Arcot, and offered to command the expedition. His offer 
was accepted; but the only force which could be spaied to 
him, was 200 Europeans and 300 native troops to attack 
a fort garrisoned by 1100 men. The place, however, was 
abandoned without a struggle, and Clive took possession 
of the fortress The expedition produced the desired 
effect; Chandd Sdhib was obhged to detach a large force 
of 10,000 men to recapture the city, and the pressure on 
the English garrison at Trichinopoly was removed. The 
siege of Arcot, m 1751, was conducted with great vigour 
by Rdjd Sdhib, son of Chandd Sdhib, and is thus described 
by Macaulay : — 

, “ Rdjd Sahib proceeded to invest the fort, whicli seemed quite 
incapable of sustaining a siege. The walls were ruinous, the ditches 
dry, the ramparts too narrow to admit the guns, and the battle- 
ments too low to protect the soldiers. The little garrison had been 
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greatly reduced by casualties It now consisted of 120 Europeans 
and 200 Sepoys Only four officers were left, the stock of pi o vi- 
sions was scanty, and the commander who had to conduct tho 
defence under cncumstances so discouraging was a young man of 
five-and-twenty, who had been bred a book-keeper During fifty 
days the siege went on, and the young captain maintained, the 
defence with a firmness, vigilance, and ability which would have 
done honour to the oldest marshal m Europe The breach, how- 
ever, increased day by day. Under such circumstances, any troop3 
so scantily provided with officers might have been expected to show 
signs of insubordination, and the danger was peculiarly great m a 
force composed of men differing widely from each other m extinc- 
tion, colour, language, manners, and leligion But the devotion of 
the little band to its chief surpassed anything that is related of the 
Tenth Legion of Caesar, or the Old Guard ol Napoleon The Sepoys 
came to Clive, not to complain of their scanty fare, but to propose 
that all the gram should be given to the Europeans, who requned 
more nourishment than the natives of Asia The thin gruel, they 
said, which was strained away from the rice would suffice for them- 
selves History contains no more touching instance of military 
fidelity, or of the influence of a commanding mind An attempt 
made by the governor of Madias to lelieve the place had failed, hut 
there was hope from anothei quarter A body of 6000 Marhattas, 
half soldiers, half robbers, under the command of a chief named 
Murarf Kao had been hired to assist Muhammad All , but thinking 
the French power irresistible, and the tiiumph of Chanda Sahib 
certain, they had hitherto remained inactive on the frontiers of the 
Carnatic The fame of the defence of Arcot roused them from their 
torpor , Murari Kao declared that he had never befoie believed that 
Englishmen could fight, but that he would willingly help them 
since he saw that they had spmt to help themselves Raja Salnb 
learned that the Maihattds were m motion, and it was necessary for 
him to be expeditious He first tried negotiations, — he offered 
large bribes to Clave, which were rejected with scorn; he vowed 
that if hia proposals were not accepted, he would instantly storm 
the fort, and put every man in it to the sword Clive told him, id 
reply, with chaiactenstic haughtiness, that his father was a usurper 
that his army was a rabble, and that he would do well to think 
twice before he sent such poltroons into a breach defended by 
English soldiers Raja Sahib determined to storm the foit The 
day was well suited to a bold military enterprise. It was the 
great Mahometan festival, the Muharram, which is saeied to the 
memory of Husain, the son of Ali. Clive had received secret in- 
telligence of the design, had made lus arrangements, and, exhausted 
by fatigue, had thrown himself on his bed He was awakened by the 
alarm, and was instantly at his post. The enemy advanced, driving 
before them elephants whose foieheads weie armed with iron plates 
It was expected that the gates would yield to the shock ol these 
living battering-rams But tbe huge beasts no sooner felt the Eng- 
ksh musket balls than they turned round and rushed funously'away, 
trampling on the multitude which had uiged them forward. A 
raft was launched on the water which filled one part of the ditch 
Clive perceiving that his gunneis at that post did not understand 
their business, took the management of a piece of aitilleiy himself, 
and cleared the raft in a few minutes where the moat was diy, 
the assailants mounted with great boldness , but they weie received 
with a fire so heavy and so well directed, that it soon quelled the 
courage even of fanaticism and of intoxication. The rear ranks of 
the English kept the fiont ranks supplied with a constant succession 
of loaded muskets, and every shot told on the living mass below. 
The straggle lasted about an hour, 400 of the assailants fell , the 
ganison lost only five or six men. The besieged passed an anxiona 
night, looking for a renewal of the attack. But when day broke, 
the enemy weie no more to be seen. They had retired, leaving to 
the English several guns and a large quantity of ammunition.” 

Arcot was afterwaids captuied by the French; but in 
1760 was retaken by Colonel Coote after tbe battle of 
Wandiwash It was also taken by Haidar Ali when that m- 
vadei ravaged tbe Carnatic m 1 780, and held by him for some 
time. The town of Arcot, together with the whole of tho 
territory of the Carnatic, passed into the hands of the British 
m 1801, upon the formal resignation of the government by 
the Nawdb, Azlm-ud-dauH, who received a liberal pension. 

ARCTIC OCEAN The Arctic Circle (66° 30') being 
taken as a boundary, the whole of the ocean lying to the 
north is called the Arctic Ocean. From a physical point of 
view this limit is hardly satisfactory, since between Green- 
land and Europe the Atlantic, with its Gulf Stream, makes 
an inroad on the Arctic territory, and the southern extremity 
of Greenland brings down the Arctic region beyond the 
Arctic limit; but the other parallel of latitude (70°) which 
has been chosen as a southern limit is perhaps still more 
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objectionable. The Arctic Ocean washes the north of 
Europe, Asia, and America. It communicates with the 
Atlantic by a broad opening on the east of Greenland, and a 
narrow but important channel on the west, which has been 
traced as fai north as 84°, and is known m the vauous parts 
of its extent by special names — Davis’ Strait, Baffin’s Bay, 
Utlak Soak, Smith Sound, Kennedy Channel, Robeson 
Channel, Lincoln Sea,— but might conveniently be distin- 
guished by some such general designation as tho West 
Greenland Channel With the Pacific thei e is communication 
between Asia and America through Behring’s Stiait. The 
coast line of all the three continents is foi the most part 
exceedingly irregular, though this is less the case with Asia 
than with the other two. Europe sends down the Onega, 
Dwina, Pmega, Mezen, and Petchora , Asia the Obi, Yenisee, 
Lena, Indigarka, and Bobima, and America the Mackenzie 
River The most important of the numeious islands are 
Spitzbergen and Nova Zembla, with the multitudinous adja- 
cent islets, to the north of Europe, the Liakhov Islands, or 
New Siberia, off the coast of Asia , and the vast me- 
gular Archipelago into which the north-eastern poition of 
America is split, which extends to the quasi-contment of 
Greenland. While for human habitation the regions of 
the Arctic Ocean are the most desolate that can well be 
conceived, there is extraoidmary abundance of the lower 
forms of animal life, and while for centuries men have 
only visited them to gather their living harvests, or for 
purposes of exploiation, tiaces are m many places to be found 
of human inhabitants m a distant age. At a still remoter 
penod the lslandsof the Arctic Aichipelago have been covered 
with forests, and Bariow’s Stiaits have been the habitat of 
coral and sponge (Markham, m the Journ. Roy. Geogr Soc 
1865, p. 88) A very large portion of the area included 
by the Arctic Ocean is still unexplored, but almost every 
year diminishes the extent of the unknown. The nearest 
approach to the Pole has been made up the West Green- 
land Channel , the passage along the eastern coast away to 
the north of Spitzbergen being the next m older of suc- 
cess Eor information regarding the vauous Arctic ex- 
peditions, see the article Polar Regions. 

ARDEA, a Latian city, probably of Pelasgian origin, 
famous chiefly for its accidental connection with the semi- 
mythical rape of Lucretia and the expulsion of the Tar- 
qums from Rome. It lies 24 miles almost due S. from 
Rome, and 4 miles from the coast, on a small stream. 
It seems at one time to have been a place of great wealth 
and power ; but the little hamlet which still preserves its 
name hardly numbers 200 inhabitants A few fragments 
of tufa-built fortifications are the only remains of its 
ancient architecture. 

ARDEBIL, or Ardabil, one of the chief towns of 
Azerbijan m Persia, situated In 38° 15' N lat , and 48° 19' 
E long , on the Karasu or Balulk, a tributary of the Aras, 
in a fertile plain about 40 miles from the Caspian, seems 
to have been built out of the rums of a foimer city. It 
is surrounded with a mud wall and towers, has a square 
castle with bastions at the corneis fortified after European 
fashion, and contains the tomb of Shah Ismael Sufi, the 
founder of the Sufi dynasty of Persia. It is an emporium 
in the trade of Tiflis, Derbend, and Baku with Ispahan 
and Teheran. By a great council of the Persian empire, 
which met in 1736 in the neighbouring plain of Chowal- 
Mogam, Nadir Shah was chosen king, and his corona- 
tion took place next year at Ardebil. In the vicinity there 
are a number of warm mineral springs, and to the west 
stands the great mountain Sevilan, of volcanic origin, 
forming the eastern extremity of the water-shed between 
the Aras and the Tigris. From its remarkable salubrity 
Ardebil has acquired the Persian title of Abadan i Firm, 
the abode of happiness. 
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ARDECHE, a department in the south of Franca, 
hounded on the N.W. by the department of Loire, on the 
E by Isere and Drome, on the S by Gard, and on the W. 
by Loz&re and Haute Loire It extends 72 miles from N 
to S , and 45 from E to W , at the widest points ; and its 
area is 2134 square miles The surface of Ardeche is 
almost entirely covered by the Cevennes Mountains ; the 
main line forming the western boundary of the department, 
and sending out the Boutikes, Coiron, Tanargue, and other 
blanches, for the most part m an easterly direction. Several 
of the summits, of which the highest, Mount Mezenc, is 
5972 feet above the sea, are evidently extinct volcanoes 
The Rhone bounds Ardeche on the east, and receives most 
of its rivers, including the Cance, the Ay, the Doux, the 
Eneux, and the Ardeche. A few rivers, however, belong 
to the Atlantic side of the water-shed, the chief being the 
Loire, which rises on the western borders of the department, 
and the Allier, which for a short distance separates it from 
Lozhte. The climate m the valley of the Rhone is warm, 
and sometimes very hot, but westward, as the elevation 
increases, the cold becomes more intense and the winters 
longer. Some districts, especially m summer, are liable to 
sudden alterations m the temperature. Gram and pulse 
are produced, but not in quantities sufficient for the popula- 
tion, a large part of the fare of the peasants consisting 
of potatoes and chestnuts. The latter, besides, form one 
of the mam articles of export, another being oil extracted 
from nuts Wine is produced m considerable quantities 
along the valley of the Rhone. The rearing of the silk- 
worm, however, is of all the industries the most important 
and remunerative. Goats and sheep are kept m large 
numbers, Ard&che being one of the chief sources of the 
supply of skins for glove-making The number of horses 
is small, asses and mules being the beasts of burden mainly 
employed. Iron, coal, lignite, marble, limestone, and 
porcelain clay ai e among the mineral products. Hot springs 
are numerous, and some of them, as St Laurent, Celles, and 
Neyrac, are largely resorted to Natural curiosities are 
the Pont d’Ao c over the Ard&che, and the Chaussee des 
Geants , near Yals. The country people adhere to their pro- 
vincial habits and dialect, go barefoot, and wear tall hats 
and long blouses Among the celebrated men of the depart- 
ment may be named Cardinal Tournon and the brothers 
Montgolfier The chief town is Pnvas ; the arrondisse- 
ments are Pnvas, Largentiere (which derives its name from 
its ancient silver mines), and Tournon Population, 380,27 7. 

ARDELAN, a province of Persia, forming the eastern 
division of Kurdistan, and lying south of Azerbijan. Its 
capital Senna, m long 40° E , and lat 35° 12' N., is built 
m a deep valley, which is well tilled and rich m orchards. 
The north part presents a succession of great table-lands, 
inhabited in the summer by wandering shepherds, who 
migrate m winter to the vicinity of Baghdad. The soil 
m the valleys is good, and abundance of wheat, /barley, 
and the oil-plant (Sesamum orientale) is grown, besides a 
little tobacco. The oak forests of the mountains to the 
west yield fine timber, which is floated down the Tab into 
theTigns, and gall-nuts, which are sent to India. The inhabi- 
tants, mostly Kurds, are greatly given to war and robbery, 
and many of the tribes are subjects of Persia only nominally. 

ARDENNES, a department on the N.E. frontier of 
France, which derives its name from the famous forest, is 
bounded on the N. and N E. by Belgium, on the E. by 
the department of the Meuse, on the S. by that of 
Marne, and on the W. by that of the Aisne. In shape 
it is an irregular pentagon, with a cape-like prolonga- 
tion into Belgium on the north. It has a superficial 
extent of 523,000 hectares, or 1,291,810 acres, of which 

300.000 hectares, or 741,000 acres, are arable land, while 

154.000 hectares, or 383 800 acres, are occupied with 
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forest, 'wood, and heath The wooded plateaus which 
begin m the department of the Meuse are continued in a 
north-west direction, and divide the basm of the Meuse 
from the basin of the Aisne, till they form a junction with 
the Ardennes proper At one time this was a very inacces- 
sible region, and formed a strong defence, as Dumouriez 
showed m 1792, against invasion from the east The 
Meuse (Maas), flowing in a northern direction, enters 
obliquely from the east, and cuts off a narrow and megular 
strip along the Belgian side of the department, which it 
leaves at the extreme north, to flow through Belgium and 
join the western branch of the Rhine. The Aisne enters 
near the south-east corner and leaves at the south-west , 
its course through the department skirting the base of the 
Aigonne range, and forming an irregular arc with its 
convexity to the noith The thief wealth of Ardennes 
consists m mineral productions, wood, cattle, and sheep 
The number of cattle m 1872 was 82,975, of sheep 393,044, 
of horses 49,748, and of pigs 51,809 The sheep aie small, 
but aie valued for the quality of their mutton Agncul- 
tuie has lecently made considerable advances in the depart- 
ment There are upwards of 1 5 0 iron-mines, as at Grandprd, 
Champigneulle, Raucourt, Bi evilly, Monthermd, and Mize, 
a great number of excellent slate-quarries, as at Deville, 
Montherm4, Rmiagne, and Fumay, while copper also is 
obtained m considerable quantities, and there is an abun- 
dant supply of building-stone, limestone, and marl Peat 
is very common m the north, and coal is worked near 
Sedan The people are well educated, active, and indus- 
trious, and can boast of having furnished from, their ranks 
such men as Gerson, Robert de Sorbon, Mabillon, Comsart, 
Marshal Macdonald, de Wailly, L4on Remer, H Tame, 
And the publisher Hachette It is said that they are 
marked by a special aptitude for the exact sciences The 
department lias about 240 miles of imperial road and 131 
of departmental Its two gieat rivers are united by the 
Canal des Ardennes A bianch of the Paris and Stiasbuig 
railway runs through it m a noith east dnection, joining 
Rheims (in Marne) with Rbthel and M4zieres, and holding 
north along the valley of the Meuse to Namur (in Belgium) 
At Mezieres this branch meets almost at right angles with 
a line running north-west, and connecting Thionville (in 
the district acquit ed by Germany) with Montnrtdy, Sedan, 
Maubert, <kc The department is divided into five 
arrondissements M4zrtres, towaids the centre, Rocroy, 
in the N , Rethel, m the W and S , Vouziers m the S ; 
and Sedan m the E Mezieres is the capital, and a pre- 
fectuie Ecclesiastically the department, which has 46 
cures, is part of the diocese of Rheims It contains com- 
munal colleges and normal schools, and has 720 fiee public 
schools The population in 1872 was 320,217, the falling 
off from 331,296 in 1851 being due to the war of 1870-71. 
See Elize de Montagnac, Les Aidennes Illustrees (. France 
et Belgique ) 4 vols fol 1873 

ARDEERT, a small village m ICeiry, m the S W. of 
Ireland, about 4 miles N N W of Tralee, and nearly as 
much from the coast It had at one time a university, 
and was the seat of a very ancient bishopric , but both it 
and Aghadoe, with which it was combined, are united to 
the see of Limerick The cathedral, a very old budding, 
was the church of St Brendan’s monastery. A pillar tower, 
which stood near it, and was one of the finest and loftiest 
in the kingdom, fell m 1780. Population, 192 
ARDGLASS (the green height), a town of Ireland m 
Down county, Ulster, at the head of a small bay about 8 
or 9 miles S of the entrance of Strangford Lough, and 7 
mules S S E of Downpatrick, was a place of great import- 
ance soon after the Norman invasion. It had a considerable 
trade was a royal burgh, and sent a repiesentatire to the 
Irish parliament. It is still remarkable for the rums of 
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five Anglo-Noiman castles Its permanent inhabitants, 
who aie chiefly engaged in the fisheries, numbered only 
613 m 1871 , but its population during the bathing 
season is consideiably increased by visitors Ships of 
500 tons may enter the harbour at all tides, and its inner 
cove admits vessels of 100 tons. There is a lighthouse at 
the end of the pier, in lat 54° 15' N , long 5° 30' W 
ARDOCH, a parish in Perthshire, famous for its Roman 
military antiquities, which are situated m the grounds of 
Aidoch House, about miles N of Greenloanmg, on the 
Caledonian Railway They consist of — (1 ), a strong fort or 
station, suirounded by a senes of ramparts and ditches , 
(2), vestiges of an intrenched outwork of considerable ex- 
tent at the noith side of this station , and (3), traces of 
two camps, still fuithei to the north, capable, according to 
General Roy, of containing 28,800 and 14,000 men respec- 
tively, the smaller camp being partly included within the 
limits of the larger See Goidon’s Itmer Septent , p 41 , 
Pennant’s Tour, ui 102, Roy’s Military Antiquities, pp 
62, 226, Stuait’s Caledonia Romana, pp 187-194. 

AR P RES, a French town, m the department of Ras de 
Calais, and anondissement of St Omer, on a canal joining 
Calais and St Omei, to which it gives its name. The “Field 
of the Cloth of Gold,” where Hemy VIII of England and 
Francis I. of France tried to outdazzle each other m 1520, 
was m the immediate neighbourhood The town contains 
several distilleues and breweries. Population, about 2200 
ARDROSSAN, a sea-port in Ayishire, Scotland, 31 
miles by rail from Glasgow, in N lat 55° 38', and W. long. 
4° 49' It dates from an early penod, as there seems to 
have been a castle and a small fishing village m existence 
for several centuries. The name of Arthur of Ardiossan 
is found m connection with a charter dated 1226, and 
Sir Fergus of Ardiossan accompanied Edwaid Biuce in his 
lush expedition in 1316, and in 1320 signed the appeal 
to the Pope, by the barons of Scotland, against the 
aggressions of Edwaid I of England The castle, famous 
for its captuie by 'Wallace, was finally destroyed by Ciom- 
well, who is said to have used part of its masonry for the 
construction of the fort at Ayr. The family of the barons 
of Ardiossan is now merged, by marnage, in that of the 
earl of Eglmton and Winton The rise of Aidrossan into 
cominexcial importance is due to the exertions of Hugh 
the twelfth earl of Eglmton, who commenced the construc- 
tion of the present town and harbour in 1806. The 
harbour was intended to be m connection with a canal fiom 
Glasgow to Aidrossan, but this was only completed as far 
as Johnstone Owing to the stoppage of the canal woiks, 
and the death of Lord Eglmton, the construction of the 
haibour was suspended till 1845, when it was partially 
completed and placed m connection with the Glasgow and 
South-Western Railway by a branch railway which joins the 
mam line at Kilwinning The cost of the harbour up to 
1874 has been upwards of <£200,000. The works now 
consist of a wet dock of 4 acres m aiea, with 19 feet at 
high water over the lock sill, and of two tidal harbours — 
one 18 acres, and the other 6 acres m area. There is a 
lighthouse on the north-west point of the outer breakwater, 
with a white flashing light The works are well supplied with 
steam cranes, and all modern appliances for discharging and 
loading vessels. The exports consist principally of coal 
and iron from collieiies and ironworks m the neighbour- 
hood, and the imports of timber, ores, and general goods. 
There are lines of steamers plying to Glasgow, Arran, 
Belfast, Newry, and to various ports m Spain. In 1874 
the number of vessels entering and leaving the port was 
2044, with a registered tonnage of 296,690; the number 
of vessels belonging to the port was 114, with a registered 
tonnage of 15,611, and there were exported 276,081 tons 
of coal, and 80,516 tons of iron Iron founding and ship- 



A B E- 

bnilding are carried on to a considerable extent, and for 
the repair of vessels tlieie are a gravmg-dock, which can 
take m vessels of 1500 tons, and a floating dock and 
patent slip, which can each accommodate vessels of 500 
tons In 1846 an Act of Parliament was obtained, erecting 
the town into a burgh, with a corporation consistmg of a 
provost, two bailies, and five town councillors The public 
buildings consist of a townhall, the property of the cor- 
poration, and of five churches, belonging to the Established 
Church, the Episcopal, the Fiee, the United Presbyterian, 
and the Evangehcal Union denominations respectively 
There are three branch banks m the town. The population 
m 1851 was 2071 , it was 3929 m 1871 , and m 1874 it 
is estimated to be 4228 

AREMBERG, a small market-town of Prussia, in the 
government of Coblentz and circle of Adenau It is 
situated not far from the river Ahr, and has a castle which 
was formerly the lesidence of the dukes of Aremberg 
About the year 1298 the earldom of Aremberg, which had 
previously belonged to a branch of the house of Hostaden, 
came by his marriage with Matilda to John of Engelbert, 
earl of Mark (Westphalia), and continued m his family till 
1547, when John of Barbangon, of the celebrated house of 
Ligne, by marrying the only sister of the childless Robert 
III., obtained possession of the lands, which were raised by 
Maximilian II to a principality, and ranked among the 
German states J ohn, who is remembered as the leader of 
troops from the Netherlands to serve against the Huguenots, 
having fallen (1568) in the battle of Heiligerlee, was 
succeeded by his son Phibp Charles, admiral of Flanders, 
who greatly increased his possessions by marrying Ann of 
Croy, heiress of Croy, Arschot, Chimay, &c He died in 
1616, and was followed by his eldest son, stadtholder of 
Namur, who, having informed the Spanish government of 
a conspiracy, was rewarded by arrest (1634) and imprison- 
ment at Berdessillas, where he died m 1 640 Under his son, 
Philip Fiancis, Aremberg was raised to a dukedom (1644) 
Alexander Joseph and Philip Charles Francis both fell m 
battle against the Turks, the former m 1663, and the latter 
in 1 6 9 1 . Charles’s widow, Mai la Henrietta, left her country 
and possessions rather than recognise the duke of Anjou 
as king of Spam, and lived in dignified poverty till the 
battle of Ramihes gave back the Netherlands to their light- 
ful possessor. She died m 1744 Her only son Leopold 
is known m history as a military leader (at MaJplaquet, 
Belgrade, Ettmghen, <fec ), and as the patron of Rousseau 
and Voltaire. His son and successor, Charles Leopold, 
was distinguished m the Seven Years’ War as an Austrian 
field-marshal, and inci eased his possessions by marriage 
with Margaiet of Mark By the peace of Luneville (Feb 
1801), the next duke, Engelbeit, lost the gi eater part of 
his ancestral domain, but received m compensation Meppen 
and Recklinghausen On the establishment of the con- 
federation of the Rhine, his son Prosper -Louis (to whom, 
becoming blind, he had ceded his domains in 1803) became 
a member (1807), and showed great devotion to the 
interests of France , but in 1810 he lost his sovereignty, 
Napoleon incorporating his dukedom with France and 
the grand duchy of Berg, and indemnifying him by a lent 
of 240,702 francs In 1815 he received back his pos- 
sessions, which were mediatised by the Congress of Vienna, 
part falling to Prussia and part to Hanover On account 
of the one portion he became a peer of the Westphalian 
estates, and by the other, a member of the House of Lords in 
Hanover. George IV. of England, on 9th May 1 826, elevated 
the duke’s Hanoverian possessions to a dukedom under the 
title of Aremberg Meppen His territory extended over 
780 geographical square miles, with 94,000 inhabitants; 
of which, 544 square miles, with 50,000 inhabitants, were 
ra Hanover ; besides which he had large estates m France, 


-ABE 481 

and extensive tracts of forest in the Pyrenees His 
brother Augustus-Raymond (b 1753, d 1833) became 
famous, under the title of Count of Mark, for his connec- 
tion with the French Revolution and his friendship with 
Mirabeau Duke Prosper-Louis died m 1861, and was suc- 
ceeded by his son Engelbeit 

ABENDAL, a sea-port town of Norway on the Skager- 
rack, 35 miles north-east of Chnstiansand It is built at 
the mouth of the river Nidelf, on a number of small islands 
and rocks, the houses m many places being erected on piles. 
Fiom its situation, and the number of canals by which it 
is traversed, it has acquired the name of Little Venice 
There is a considerable shipping tiade, particularly m iron 
and timber; and ship-buildmg, distillation, and non-mining 
are carried on The neighbourhood is remarkable for the 
number of beautiful and rare minerals found there, one of 
these, a vanety of epidote, was formerly called Arendabte 
Louis Phihppe lived heie a long time during his exile. 
Population in 1855, 4456, in 1865, 5800 

AREOPAGUS ( v Ap«os fl-dyos), a small barren hill to 
the west and withm bowshot of the Acropolis of Athens, 
for an attack upon which it would form a natural base 
It was so used (480 b c ) by the Persians (Herodotus, vlu. 
52) For the same purpose it had been occupied also in 
the legendary age by the Amazons, when in the time of 
Theseus they menaced Athens, and "fiom the circumstance 
of their having then sacrificed to Ares, the hill, accord- 
ing to JSschylus ( Eumemdes , 685, ff.), derived its name. 
Assuming the occupation by the Amazons to have been 
typical of what frequently happened during the hostilities 
of early times, it is easy to understand how the hill came 
to be associated with the war god (Kohler, m the Hermes, 
1872, p 105) To the popular mind the Areopagus was 
always the “lull of Mars ” But the popular mind required 
a more definite account of the origin of the name, and ta 
supply this, there took shape the legend of Aies having 
been heie called before a couit of the twelve gods to answer 
for the murder of Haliirhotius (Pausamas, i 285) This 
explains at once the origin of the name of the hill and of 
the court which held its sittings there. iEschylus, how- 
ever, gives m the Eumenides a different origin to the court, 
declaring it to have been first appointed by Athene to try 
Oiestes foi the murder of his mother Clytaemnestra. In 
later times both legends were dismissed, and the explanation 
of the name refened to the nature of the cases — cases of 
murder — tried befoie the court (Suidas, s v , "Apeios 7rdyos 
€7ret ra <j>ovLKa St Kat,u o Se *Ap?js Itti rwv <f>ova)v) The 
four legendary cases of murder tried before this court were 
those m which Ares, Cephalus, Daedalus, and Orestes 
appeared as the accused But the selection of this hill as 
the site of a criminal court, in the first instance, is to be 
sought for m the sacred relation in which it stood to the 
worship of the Eunnyes, or Eumemdes, and not m its con- 
nection with Mars, for whom it had no sanctity, and 
between whose worship and that of the Eiinnyes K O. 
Muller {Eumemdes, p 178) has not succeeded m proving 
any community On the top of the hill towards the cast 
is an artificial plateau accessible fiom the south by steps 
cut m the lock. In several places are still to be traced 
the rock-hewn seats on which the couit sat in the open air, 
so that the judges and the accusers might not be undeTthe 
same roof with a polluted criminal. The sittings were 
held by day, not by night, unless the authority of Lucian 
he accepted (Heimot , 46; Be JDomo , 78) Raised upon 
two unhewn stones (apyot \l 6 oi) the accuser and the 
accused made their pleadings, the stone used by the former 
being called X 160 $ amSeias, “ stone of implacability,” not of 
“impudentia” as translated by Cicero (Be Leg,, ii. 11), ox 
“impudence,” as given by Dyer ( Athens , p 451); the 
other was called Xi9o<s vfipem, or “stone of ciime,” 
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Within the boundaiy of the cornt stood also an altar to 
Athene Areia, believed to have been dedicated by Orestes, 
and blocks of marble (amoves), on which were inscribed the 
laws defining the powers of the judges On another pait 
of the hill stood one of the most revered of Athenian 
sanctnanes, that of the Ennnyes, containing statues of these 
thiee goddesses, but not in the hideous aspect in which 
they were usually conceived, and also statues of those other 
deities connected with the lower woild, Pluto, Heimes, 
and Ge. Within the boundary of this temple was the 
tomb of CEdipus, and very close to the boundary, if not 
within it, was the heroon or sanctuary of Hesychus, the 
founder of the priestly line m whose hands were the ntes 
of the Ennnyes Near the temple was the KuAAveiov, a 
memoual of the pollution of the spot caused by the treach- 
erous slaughter of those who, having failed m the con- 
spiracy of Cylon, had taken lefuge there as suppliants 
(Herod, v 71,Thucyd,i 126) Towards the noith-east 
foot of the lull was a temple of Ares containing statues of 
that god, of Enyo, Aphrodite, and Athene, while outside 
wei e statues of Hercules, Apollo, Pindai, and a poet named 
Caladas. On the north-east side there is a chasm in the 
rocks with a spring of dark water, which may have been 
associated with the worship of the Erinnyes. 

The comt and council of the Areopagus (17 fiovXr) rj 
’Apeiiou irdyov or r] avon fiovXrj), with a legendary history 
which distinctly pointed to it as an institution of pnmitive 
ongin and intrusted with functions of the first importance, 
was yet m regaid to the penod of its history befoie Solon 
(594 b.o ) so little known that most people in later tunes 
had come to believe it to have been created by him 
(Plutarch, Solon, 19) As proof that the court had not 
existed before the time of Solon, it was urged that in the 
legislation of Draco (620 b c ) there is no mention of the 
Aieopagus, he having referred all such cases as m later 
times came within the poweis of that couit to a class of 
judges called the Ephetse But there is no reason why 
“ Ephetss ” may not have been previous to Diaco the title 
applied to the judges of the court of Areopagus, instead of 
“ Areopagites,” just as it was the title borne even after Solon 
by the judges of the other four Athenian courts which tried 
cases of bloodshed, unless we accept the statement of 
Pollux (viu. 18) that the appointment of the Ephetse to 
all these courts, including the Aieopagus, was the work 
of Drac® Eor then, these cornta having admittedly been 
in existence before his time, there is no help but to assume 
that the judges had pieviously borne other titles, and that 
in the case of the Areopagus the title used could only have 
been Areopagites. But it is quite within fair cuticism to 
throw aside this statement of Pollux, as has been done by 
the most recent writer on this subject (Philippi, Rheimsches 
Museum, 1874, p 12), and to assume, with K. 0. Muller, 
that the Ephetse had acted fiorn time immemoiial as 
judges m all the five couits There would remain for the 
fame of Diaco the organisation of the courts, and possibly 
the limitation of the number of Ephetse to 51. We must 
then conceive Solon as having found the Ephetse acting as 
judges m the Areopagus aud m the othei four courts He 
set himself to alter the constitution of the Areopagus by 
adding to the Ephetse already m office there the rune 
Athenian archons on then retiring from public duties, and 
provided that they had rendered a satisfactory account of 
their administration. It is probable that from this new 
source alone a sufficient number of judges was supplied, 
and that, therefoie, the original Ephetse were allowed to 
di8 out, though m that case the number of Areopagites 
could scarcely have been a fixed one (given at 51 by the 
scholiast to the Rumenides , v 743), considering the liability j 
of an archon to be rejected. The new judges retained 
their office for life subject to dismissal only by their own ] 


body F01 the most pait they were advanced m yeai «, 
and necessaiily always men of integrity and experience, 
qualifications which were demanded m the highest degree 
from a court which, instead of administering strictly defined 
laws, had to base its verdicts on a careful investigation of 
the life and cucumstances of parties arraigned befoie it. 
Its decisions were quoted as models of justice. Its com- 
petency was limited to cases of wilful murder (<j>6vo s 
l/coucrios or Ik rrpovoLad), bodily injury with intent to kill 
(rpavpa in 7rpovoias), incendiarism (mpKaid), and poisoning 
(rfidpiiaKa, lav n? airoKTavri Sous) Other degrees of homi- 
cide weie refened, according to their nature, to the other 
four Athenian couits, viz , accidental homicide (<£dvos 
aKovaios) to the Palladium, justifiable homicide (^oVo? 
Sficaios) to the Delphinium , at the Piytaneum was heard 
the formal indictment of inanimate objects, such as wood 
or stone, which by falling had caused the loss of life , 
while before the court of Phreathys at the Piraeus appeared 
those who having been banished foi accidental homicide 
had duiing their banishment committed wilful murder 
Theie were, however, cases of a complicated nature in 
regard to winch the records are far from explicit as to the 
courts to which they were referred Of this kind was a 
case m which the actual perpetrator (x«/A epyacra/xevos) 
was found to have been only a tool in the hands of a thn d 
person. It was with the latter that the prosecution had 
principally to deal, and against him was issued a charge of 
(SovXevmg, or premeditation of murder. Obviously, such 
a person was equally guilty whether his victim died or not 
(Harpociation, s.v. /3ovAeucrea>s), and therefore equally within 
the jurisdiction of one and the same court Still it has 
been usual to follow Schomann ( Gnech . Alterthumei , 1 
p 449) in drawing this distinction, that when death ensued 
the case went before the Aieopagus, and before the Palladium 
when the victim survived. But this distinction has been 
made for the sake of admitting both authorities to be correct, 
when, on the one hand, Isseus and Aristotle (as quoted by 
Harpocration) refer fiovXevcns to the Palladium, while 
Dmarchus (see Haipocration) on the other hand refers it to 
the Aieopagus It would be bettei to dismiss the authority 
of Dmarchus altogether, the more so since m a speech of 
Antiphon, admittedly m a case of /SovAewis (Choreutse), a 
foim of addi ess is employed, c5 clvSpes (once, <3 avSpes Swao-rat'), 
which would not have been proper for the Areopagus, where 
the form was <2 fiovXrj (Philippi, Der Areopag , p 32). The 
punishments inflicted by the Areopagus were — (1 ) For 
wilful murder, death, the execution of which was witnessed 
by the accuser. It is piobable that confiscation of the 
criminal's property was included in the sentence, but this 
point is obscure. His property was certamiy confiscated 
when it happened that he escaped before sentence was 
pronounced (2 ) For injury with intent (rpavpca Ik 
' irpovoim) the sentence was confiscation of property and 
banishment, but not for life. If the victim of either of 
these crimes was a pAroiKos, or alien, the punishment, it has 
been supposed, was less severe, but of this there is no real 
evidence. The proceedings, in cases that came before the 
Areopagus, began, as did all SUai oviko.1 \ with a charge 
{ypd^rj) made before the archon king sitting m his chambers 
m the agoia. It was his business to take down the charge 
and to make such a pielimmaiy inquiry into the facts as 
would guide Mm in sending the case for trial. For this 
purpose he appointed thiee separate occasions in three 
successive months, but whether he was contented to search 
into the facts alleged by the accuser, or whether he examined 
also the accused, is a point on which there is no evidence. 
It is only known m general terms that the inquiry was 
conducted with great care, and, it is not improbable, m 
presence of members of the Areopagus, who would thus 
obtain a mastery of the evidence before the trial took place. 
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Tiie accuser was required to prove Ins relationslnp to the 
murdered person as giving him the right to piosecute , he 
had to take an oath m pledge of his sincerity, and to 
denounce the accused A denunciation (irpopprjo-i's) having 
been publicly made, the accused was regarded as polluted, 
and durst enter neither temple nor marketplace on peril 
of his life. Some have thought that the practice was to 
make a foimal denunciation three times, first at the grave 
of the deceased, next m the market-place, and then before 
the archon as just stated (Schomann, Antiquitates Jur 
Pub , p 289), but it is probable that only the last men- 
tioned, if the others were actually made, was regarded as 
legal. In the fouith month, after determining that the case 
was to go before the Areopagus, the archon king m his 
capacity of president oi the court laid the case before it 
The court sat on the last three days of every month (Pollux, 
viii 18) Of the first part of the proceedings (7rpo8u<dmai) 
the principal feature was the administration of an oath to 
the parties and the witnesses ; the ceremony consisting m 
the sacrifice of a wild boar, an ox, or a ram, before which 
those who took the oath called on the Ermnyes to destroy 
them and their family if they failed to speak the truth. 
When the evidence had been gone through (avaKpuris) theie 
followed the Blkt) proper, consisting of the speeches Each 
party was allowed to speak twice, once, it is said, on each of 
the first two days, the third day being resei ved f 01 judgment. 
They were charged to avoid everything irrelevant to the 
issue. After the first speech, the accused might choose 
voluntary exile unless the charge against him weie that of 
the murder of a parent. In exile, beyond the boundaries 
of the Athenian state, he was entitled to the full protection 
of law, and if himself murdered could be avenged as if he 
had then been a true Athenian citizen. Should the trial 
go its full length, he could only be convicted by a majority 
of the j'udges. If the votes were equal he was acquitted, 
and when acquitted he offeied a sacrifice to the Ermnyes 
and the other deities of the lower world When it happened 
that the person entitled to prosecute had missed the regular 
occasions of making his charge, it was still competent for 
him to take the summary proceedings of an foray wyy <j>6vov, 
that is, to lay his case before the Eleven who presided over 
the prisons, and have the case tried by a Hekastic court. 
But -this could not well be done unless the accused had 
been caught m the act, or failed to give a reasonable account 
of himself When the victim survived he himself was the 
proper prosecutor j but when m the contrary event the 
task devolved on his relatives, it was necessary for them to 
be within the pi escribed degree of cousmship (Sveif/iorrj's), 
as may be seen from the formula in Pseudo-Demosthenes 
(Adv Macartcitum, p 1069, §57), which again has been 
strikingly confirmed by the decree (Kohler, Ret mes, il p 
27), discovered at Athens m 1843, and setting forth part 
of the laws of Draco in regard to murder This decree, 
inscribed on maible and m a very fragmentary condition, 
bears date 409-8 b.c. A slave having m the eyes of the law 
no relatives, could not prosecute the murderer of one of his 
class, but he could appear against the murderer of his master 
if empowered m wilting to do so before the master's death. 
The master was the lawful accuser when a slave was mur- 
dered, and similarly only the legal patron could appear m 
the case of a freedman or other who had not the rights of 
citizenship The theory of the prosecution being to obtain, 
as had been the custom from time immemorial, vengeance 
for the relatives of the deceased, and being therefore more 
of a religious than political character, it becomes a question 
whether, in the event of the relatives refusing to prosecute, 
or of there being no relatives, the state permitted a foul 
crime to pass unpunished. On this point there is no infor- 
mation. 

Besides being a court of j'ustice (StKaonfciov), the Areo- 
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pagus was also a council (fiovXrj)) empowered to interfere 
m matters affecting religion and morals, and, previously to 
the time of Pericles, in the administration of public affairs. 
With powers of this oidei honestly exercised, it is not sin- 
gular that Isocrates (Ai eopag , 39) m his picture of Athens 
m the happy times gone by, should point to the action of 
the Areopagus as one of thiee great sources of this 
happiness (cf Plutaieh, Solon , 22 , Thermst ,10, andBockh, 
Staatshaushaltung, i p 208) For is it against the view 
of Isocrates that Pencles and his party should have been 
opposed to the Areopagites The mere fact of their being 
strongly conservative, and of their having the power of 
opposing, if not with a veto, at least with enormous official 
influence, his new schemes of administration, would be 
sufficient excuse And it appears certain that the scope of 
the measure proposed by his fuend Ephialtes, and carried 
during the absence of Cimon the conservative leader, 
was only to withdiaw fiom the Areopagus this power 
of interference Its criminal jurisdiction remained as be- 
fore, though so much would hardly be gathered from the 
tone of iEschylus m the Eumemdes, which appeared as a 
protest, it has usually been thought, at the time ’E<£tdX- 
rrjs p.ova KareXtTre t fj i£ ’A pelov irdyov jdovXfj ra inrep rov 
crufiaros, says Philocliorus, while Demosthenes (Adv. Aris- 
too at, p 644 § 66) states that no tyrant, oligarchy or 
democracy, had ever ventured to withdraw from that court 
its jurisdiction m high crimes Only a passage m a speech 
of Lysias (Ei atosth. 30) really favouis the opposite view. 

Among the many other functions which the Areopagites 
retamed after the measure of Ephialtes were — (1.) those 
pertaining to religion. They appointed the Upcnrotoi for 
the temple of the Eumemdes, and took care of the sacred 
olives (goptat), which existed partly m large plantations 
near the academy, and partly on private lands, such trees 
being the property of the goddess Athene, against whom it 
was a crime to injure one of them The Areopagus could 
oppose the introduction of new deities or foreign rites, as 
m the case of St Paul, who had Jbo appear before it (Acts 
xvu 19 , $); but it does not seem that it could, as has 
been assumed, prohibit such a step if once approved of by 
a public decree. It saw that no object of public sanctity 
was violated (2 ) In education and morals little positive 
is known of its action. It seems to have appointed the 
masteis m the gymnasia, and brought to punishment 
vagabonds and spendthrifts undei the law entitled v6po<s 
apytas. (3 ) Its business was to see that public spaces 
were not occupied or built on by piivate persons, as m 
the case of Timarchus (JEschmes, Adv Tvmarch, § 80), who 
had put it to the public assembly whether the deserted 
Pnyx might not be built on Many msciibed bases of 
statues in Athens, though mostly of a comparatively lata 
date, bear witness that the consent of the Areopagus, if 
not indispensable, was very frequently obtained for the 
erection of statues. (4 ) It protected the standards of 
weight and measure from falsification. (5 ) It exercised 
an inquisitorial power, partly sua sponte (avrrj rrpoeXofievt)), 
and partly by mandate from the public assembly (rov oijp.ov 
Trpoa-rdiavTos avrff). In the latter case it merely investi- 
gated the facts (^rjrqcnv iroieia'Gat), and laid them before a 
H eka stic court Work of this kind, depending as it did on 
the public assembly, necessarily vaned greatly at different 
times. From about 350 to 320 B c. it seems to have 
been of a very grave character. (6.) The Areopagus re- 
viewed the conduct of magistrates and the administration 
of the laws, a function which was relegated, probably by 
the measure of Ephialtes, to the Nomophylaces, who, 
though they do not become conspicuous till the time of 
Demetrius of Phaleron (317-307 B.c ), had yet existed 
doubtless long before. 

If now it is true that the Areopagites as a criminal court 
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were created and organised by Solon to supersede tlie 
Ephetse in the trial of certain crimes, what is to be said 
of their origin as a state council (fiovX)) ? Obviously 
most of their duties as a council were such as must have 
grown up gradually upon an institution of very high anti- 
quity, such an institution, for example, as the Homeric 
/3ov\tj yepovTi&v. Yet there is no direct evidence of the 
existence of the Areopagus as a council before the time of 
Solo n. It has therefore been suggested that the Areopagitic 
council appointed by Solon took upon itself the duties of 
a differently constituted council, which also may have held 
its sittings on the hill of the Areopagus. This superseded 
council it was first thought by K. 0. Muller consisted of 
Ephetse, who, according to the most recent derivation of 
the name (hr\ and fenjs), were the heads of 

clans. The opinion of Muller has been adopted by Philippi 
(Dei' Areopag, p. 208). With less probability Wecklein 
( Bericht . d. Munch. AJcad 1873, p. 38, ff) had suggested 
the ISFaucrari. From the time of Solon, except for the 
change introduced by Ephialtes, the powers of the Areo- 
pagus seem to have remained much the same down to the 
Roman period, its position in point of respect and influence 
apparently increasing the longer it continued, though clearly 
it is too much to say as Cicero does (De If at. Dear, ii. 29, 

7 4) Atheniensium rempublicam consilio regi Areopagi. But 
its constitution had been changed by Plutarch’s time, 
possibly long before. It was then presided over by an 
iiruTTaTi]? with a xypvg by his side, and was no longer 
composed of the retiring archons. The principle of election 
is not known. (a. s. m.) 

APEQUIPA, one of the 18 departments of Peru. It 
lies along the Pacific from. lat. 15° to 17° 20' S. Its chief 
productions are silver, alpaca and other wools, sugar, wine, 
and brandy. The population is stated at 200,000, which 
is probably in excess. The district is volcanic, and con- 

• tains several volcanoes, which appear, however, to he 
mostly extinct. Of these Misti, otherwise known as the 

. Axequipa, one of the most perfectly cone-shaped of moun- 
> tains, occasionally throws out smoke or vapour. It rises to 

• the height of 20,320 feet above the sea. An eruption of 
Ubinas, a mountain on the eastern boundary of the depart- 

• ment, occurred in 1839. 

Areqttipa, the chief town of the department, stands at 
the foot of Misti, in the fertile valley of the Chile, 7775 
feet above the level of the sea, in lat. 16° 16' S., long. 72° 
31' W. It is divided into five districts — Santo Domingo, 
San Francesco, La Merced, San Augustin, and Miraflores — 
contains 2064 houses, and has a population of about 30,000. 
In each of the districts there is a monastery and a church ; 
and besides there are three nunneries in the city. The 

• cathedral is quite modern, the former building having been 
destroyed by fire in 1849. Solidity rather than beauty is 
the principal characteristic of Arequipan architecture, as 
might be expected in a city so liable to suffer from earth- 
quakes. These occur with great frequency, and are some- 
times of great severity; in 1582, 1609, 1784, and 1868 
the city was greatly damaged. In general the streets run 
at right angles, and are wide and well paved. The better 
houses are all built in the Spanish style, with two or three 
-courts; the walls are massive, and the ceilings vaulted. 
The material used is a soft magnesian limestone. The 
town has a faculty of medicine which rivals that of Chu- 
quisaca in Upper Peru, a university, two academies, a 
college founded by Grand-Marshal de la Fuente, a public 
library, established in 1821, two printing-offices, each pub- 
lishing a small newspaper, an hospital, and a foundling 
asylum. Arequipa is united to Mollenda on the coast by 
a railroad completed in 1870, 107 miles in length, nearly 
the whole of which is over a waterless desert. An iron pipe, 
which supplies Mollen la with water, runs along the line for 
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85 miles. The railway has now been extended across the 
Andes, reaching a height of 14,660 feet, to Puno, which is 
connected with Bolivia by steam navigation across Lake 
Titicaca. 

ARES [Mars], in Greek Mythology, the god of war, not, 
however, of war in its wide sense, including campaigns, 
the disposition and command of forces, but in its more 
primitive meaning of a fierce encounter between bodies of 
men. Neither the causes nor the ultimate effects of war 
were ascribed to him. He was simply a personification of 
the wild impetuous spirit with which battles were fought, 


Ares. From brass coin of tbe Ares. From brass coin of the 
Mamertini. Brit. Mus. Bruttii. Brit. Mus. 

and as such he was conceived as the model of a hero, 
splendidly armed with cuirass, helmet, shield, and spear, 
swift, of great size (ireAwpios), raging (patvopevos), mur- 
derous (fiporoXoiyos), unsatiable of war (dros voXipoio). 
Enyo, the furious war goddess, Eris (Strife), Deimos and 
Phobos (Dread and Alarm), were usually by his side. 
Even his mother Hera denounces him (Iliad, v. 761) as 
senseless, and knowing no bounds. It was doubtless only 
as an illustration of the habitual strife between Hera 
and Zeus that Ares was accounted their son. When 
wounded by Diomedes assisted by Athena (Iliad, v. 853, 
ff), he fell with a noise like that of nine or ten thousand 
men in battle ; and again (Iliad, xxi. 400, ff), when 
Athena wounded him with a stone, he fell, and covered 
with his fall seven acres of ground. On this latter expres- 
sion it is to be observed, that, while it conveys a picture of 
broad-strewn carnage consistent with the usual character 
of Ares, it suggests also, from the measurement given, 
thoughts of the destruction of cultivated land in war, the 
more so when taken in connection with the story of Otus 
and Ephialtes, which reads in the Iliad (v. 385) like a 
reminiscence from an earlier time, when war was the dread 
of the husbandman. These two giants, sons of Aloeus, 
the planter, born very small, but grown by being fed on 
grain to immense size, and occupied, as their names imply, 
with husbandry (Otus = wtfeco, and Ephialtes = kmoXXopa), 
had seized Ares and confined him in a large brazen jar for 
thirteen months, so that for one year there was entire 
peace over the fields. If, as is not improbable, the first 
conception of a war god originated in connection with 
invasion from non-Hellenic tribes, it would be natural to 
regard Mm perhaps more as a ruthless destroyer of fields 
than of human life, and equally natural that this view of 
his character should die out when war became, so to speak, 
a trade, as it had become by the time of the Iliad. Even 
then he was still recognised as a god whose home was 
among the warlike Thracians (Iliad, xiii. 298; Odyssey, 
viii. 361). This, it is true, may have been nothing more 
than another instance of the Greek tendency to assign a 
northern or Hyperborean home to deities in whose character 
something analogous to the stormy elements of nature was 
found. On the other hand, it appears that the Thracians 
and Scythians in historical times (Herodotus, i. 59) wor- 
shipped chiefly a war god, and that certain Thracian 
settlements, formed in Greece in prehistoric times, left 
behind them traces of the worship of a god whom the 
Greeks called Ares. At Thebes, for instance, had been 
such a settlement, and there, above all the rest of 
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Greece, were afterwards found the oldest traditions of the 
worship of Axes, and that not altogether m the character 
of a war god. The fountain of Ares guarded by a dragon, 
and the legend of the Spartse, who sprang from a field 
sown with dragon’s teeth, seem rather to symbolise some 
destructive influence m nature, such as that of the sun m 
s umm er scorching the fields That influence of this kind 
was ascribed to the Thracian god follows from the identifi- 
cation of him with the Sabine and Roman Mars, to the 
latter of whom the Arval brethren m Rome made annual 
sacrifice of a red dog to avert the calamity of the ripe gram 
taking fire Apollo is the god who in Greek mythology, 
as we know it, discharged such functions But it is argued 
that in this matter he may have superseded Ares, who on 
assuming the Thracian character of war god may have 
gradually resigned his original office In one of the 
Homeric hymns Ares is described as a sun god who makes 
courage and valour stream into the hearts of men, and 
again, iEetes, king of Colchis, though a son of Helios, was 
yet the guardian of the grove of Ares, where was the 
golden fleece Meleager, whose valour was displayed 
against the Calydoman boar, a pest to the fields of JEtoha, 
was a son of Ares and the fostering nymph Althaea 
(Enomaus was a son of Ares and a daughter of the nver 
god Asopus The dog, which had ongmally referred to 
the dog star, remained his symbol, but could only be 
accounted for by the constant presence of that animal on 
battle-fields From the destruction of crops by summer 
heat to similar destruction by war-like invasion seems a 
natural step. The next step was to take the point of view 
of the invader, and to magnify the exploits of war. By 
the time of Homer this had been done effectually, though 
traces of an older form of belief remain both m the 
Iliad and Odyssey. Besides those already mentioned, there 
is the remarkable incident m the Odyssey (vm 266, ff) 
where Hephasstos, informed by Helios of the infidelity of 
his wife Aphrodite with Ares, captures them together m 
a net, and there holds them for the ridicule of the gods. 
In what appears to be a very early development of her char- 
acter, Aphrodite was a war goddess, and was styled Areia. 
But it is scarcely possible that a phase of character shared 
also, for example, by Athena, could have suggested such a 
relation between Ares and Aphrodite, though Hesiod’s state- 
ment ( Theogony , 934) that Deimos and Phobos were their 
offspring points m that direction. Again, though Ares and 
Aphrodite were worshipped together at Thebes, it is not 
known that they were worshipped there as deities of war 
Harmoma, the wife of Cadmus, the founder of that town, 
was regarded as their daughter. Possibly the connection 
originated m some other approximation between Ares and 
Aphrodite m an earlier form of their worship Women 
were excluded from the festivals of Ares except at Tegea, 
in Arcadia, where he was called ywaucodoivas -But that 
exception appears to have been based only on an instance 
in which that town was successfully defended by its women 
While honoured here and there with festivals and sacrifice, 
as at Sparta, where young dogs, and apparently once men, 
were offered to him under his title of Enyalios and Thentas, 
there were yet wanting m his case those local beliefs and 
traditions which gave vitality to the worship of a god 
Next to Thebes, already mentioned, it was at Athens that 
this vitality obtained most, through the legend attaching 
to the Areopagus (’'Apeios Trdyos). The nymph Agraulos 
had born him a daughter Alcippe, whom Halirrhotius, a 
son of Neptune, had seized with violence, and for this 
was slam by Ares, who was tried by a council of the gods 
sitting on the Areopagus and acquitted. At the foot of 
the Areopagus was a temple of Ares, with a statue of the 
god from the hands of Alcamenes. To judge now of the 
fluctuation m the conception of Ares from works of art, it 
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is found that previous to the 5th century b c , he was 
figured bearded, grim, and heavily armed From that 
time, apparently under the influence of Athenian sculptors, 
who had to render his form in some harmony with their 
local war goddess Athena, he was conceived as the ideal 
of a youthful warrior, and for a time associated with 
Aphrodite and Eros, as in the group of the villa Borghese 
at Rome, where Eros plays with hLS weapons, and m man/ 
other groups of Ares and Aphrodite m marble and 04 
engraved gems of Roman times But before this grouping 
had recommended itself to the Romans, with their legend 
of Mars and Rhea Silvia, the Greek Ares had again become 
under Macedonian influence a bearded, armed, and power- 
ful god. The Romans, however, though they readily 
adopted the Greek Mars and Yenns, yet retained the former 
deity in his native character as a god representing the 
influence of the sun on cultivated fields, resembling the 
Mainers of the Mamertmes m Sicily, with a wolf as his 
symbol (Conze, Heroen und Gotter Gestalt en, p 22, Yienna, 
1874, Preller, Gnechische Mythologie , 1 . pp 251—259, 
Welcker, Gnechische Gotterlehie, 1 pp 413—424), 

(a S. M ) 

ARESON, Jon (or Hans), a poet, and the last Roman 
Catholic bishop in Iceland, was born m 1484. He endured 
many pi lvations in his youth, and at the age of twenty 
took holy orders, and was attached as priest to the parish 
of Helgastad. Here he was taken under the protection of 
Gottskalk, bishop of Holum, who twice sent him on missions 
to Norway. He acquitted himself so well that m 1522 he 
was appointed successor to Gottskalk. To many his election 
was displeasing, chiefly on account of his ignorance of 
Latin , and Ogmund, bishop of Skalholt, the other diocese, 
drove Areson with violence from his bishopric He was 
lemstated in 1524, and spent some rather stormy years till 
1540, when Frederic III , king of Denmark, wrote to the 
bishops of Iceland desiring them to take measures for the 
introduction of Lutheranism This Areson declined to 
do, and he even denied the king’s power as head of the 
church The greater part of the island, however, became 
Protestant In 1548 the Lutheran bishop of Skalholt 
died, and Areson made an armed excursion into his suc- 
cessor’s territory. For this he was m 1549 declared an 
outlaw He again sent an expedition against Skalholt, 
and captured the bishop, whom he treated with indignity 
In 1550 his forces wore defeated, he was taken, and 
executed along with two of his sons. Areson is celebrated 
as a poet, and as having been the first to introduce print- 
ing into Iceland. Several of his poems are collected by 
Harboe in Ins History of the Ref 01 rnation m Iceland. 

ARETiEUS, a Greek physician of Cappadocia, who 
lived, according to some, m the reign of Augustus , accord- 
ing to others, under Trajan or Hadnan He was one of 
the class of Pneumatic physicians, who made the heart the 
seat of life and of the soul. He wrote, m the Ionic 
dialect, several treatises on acute diseases and other medical 
subjects, some of which are still extant. The best editions 
of his works are — that of Boerhaave, m Greek and Latin, 
with, notes, 1781 ; that printed at Oxford in 1723, m folio , 
and those by Kuhn, 1828, and Ermenns, 1847 

ARETHUSA, a fountain at Syracuse, m Sicily, famed 
among the ancients for the abundance of its waters and 
the number of its fishes, but still more so for the connec- 
tion which was fabled to exist between it and Alpheus, 
the river of the Peloponnesus, “ who stole under seas to 
meet his Arethuse.” According to the anthropomorphic 
legend, Arethusa was a daughter of Nereus and Doris, 
who was changed into the fountain by her mistress Diana 
(Art emis ), to deliver her from the pursuit of her lovei 
Alpheus There is still a copious supply of water in the 
modem fountain, but the taste is brackish, and it can 
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only be used for wasting , while the fish are no longer 
to be found. There was a fountain of the same name m 
Ithaca (Homer), and another at Chalcis in Euboea, which 
supplied the city with water, but, according to Leake, 
has now disappeared There was also a lake Arethusa, 
through which the Tigris flowed, identified by Bitter with 
L Nazuk 

Arethusa was also the name of two cities : Arethusa in 
Macedonia, famous for the tomb of Euripides, and Arethusa 
in Syria (. Rastan ), which gives its name to Marcus, a bishop 
who was persecuted by the Arethusans, and is honouied 
as a martyr by the Greek Church 

ARETIN 0, Pietro, au Italian writer of the 16th century, 
was born ml 49 2 at Arezzo in Tuscany, fiom which place he 
took his name. He is said to have been the natural son of 
Luigi Bacci, a gentleman of the town. He received little 
education, and lived for some years poor and neglected, pick- 
ing up such scraps of information as he could. When very 
young he was banished from Arezzo on account of a 
satirical sonnet which he composed against indulgences 
He went to Perugia, where for some time he worked as a 
bookbinder, and continued to distinguish himself by his 
daring attacks upon religion. After some years* wander- 
ing through parts of Italy he reached Borne, where his 
talents, wit, and impudence commended him to the Papal 
Court This favour, however, he lost in 1523 by wilting 
a set of obscene sonnets, to accompany an equally immoral 
senes of drawings by the great painter, Julio Romano. 
He left Rome and was received by John de Medici, who 
took him to Milan and introduced him to Francis I. He 
gained the good graces of that monarch, and received hand- 
some presents from him Shortly after this Aretino 
attempted to regain the favour of the Pope, but, having 
come to Rome, he composed a sonnet agamst a rival m 
some low amour, and in return was assaulted and severely 
wounded. He could obtain no redress from the Pope, and 
returned to John de Medici. On the death of the latter 
in December 1526, he withdrew to Venice, where he 
afterwards continued to reside. He spent his time here m 
wutmg comedies, sonnets, licentious dialogues, and a few 
devotional and religious works. He led a profligate life, 
and procui ed funds to satisfy his needs by writing syco- 
phantish letters to all the nobles and princes with whom 
he was acquainted. This plan proved eminently success- 
ful, for large sums were given him, apparently fiom fear 
of his satne. So great did Aretmo’s pride grow, that he 
styled himself the “ divine,” and the “ scourge of princes ” 
He died m 1557, according to some accounts by falling 
from his chair m a fit of laughter caused by hearing some 
indecent story of his sisters. The reputation of Aretino in 
his own time rested chiefly on his satirical sonnets or 
burlesques, but his comedies, five in number, are now 
considered the best of his works His letters, of which a 
great number have been printed, are also commended for 
their style. The dialogues and the licentious sonnets have 
been translated into French, under the title Academie des 
Dames. 

AREZZO, the ancient Arretium, a Tuscan city on the 
Ohiana {Glams), which is now an affluent of the Arno, 
but formerly flowed into the Tiber Arretium was one of 
the twelve cities of the ancient Etruscan Confederation, 
and continued after its incorporation with the Roman 
dominion to be a highly important military post. Having 
sided with Marius m the civil war, the Aietmes were 
deprived by Sulla of their Roman citizenship, but the city 
received a colony under Augustus, and seems to have had 
a peculiar municipal constitution In the time of Pliny 
it was known for its pottery, and many specimens of the 
bright red waie, with ornaments m relief, diff ering from 
the productions of Southern Etruria, have been preserved to 
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the present day. Among the relics that have been discovered 
here are the bronze statues of Minerva and the Chimsera, 
now m the Florentine Gallery. In modern history Arezzo 
is chiefly remarkable for the obstmate opposition it main- 
tamed against the pertinacious encroachments of the 
Florentines, to whom, however, it had finally to submit 
It is now a clean, well-built, well-paved, and flourishing 
town of 10,000 inhabitants, the seat of a bishop and a 
prefect, with a theological seminary, a surgical school, a 
library, and a museum In its cathedral are the tombs of 
Guido Tarlati, its warlike bishop, who died m 1327, 
Gregory X (1276), and Redi the naturalist (1698) Few 
cities can show such a list of remarkable men as Arezzo — 
Maecenas (?), Guido, famous for his musical discoveries, 
Guittone the poet, Petrarch, Leonardo Bruno the historian, 
Cesalpiru the botanist, Margheritone and Spmello the 
painters, Aiberghotti the jurist, Pope Julius III., Pietro 
Aretino the satirist, Vasari the author of Dives of the 
Artists, Redi already mentioned, Fossombrom the mathe- 
matician and engineer 

ARGAM, a village of HaidarAbM, in the Niz&m’s 
dominions, situated in 21° 2'N. lat, and 77° 2' E long, 
40 miles south-west of Ehchpur, and 135 miles north- 
east of Aurung4b4d. The village is rendered memorable 
as the site of an action which took place on the 28th 
November 1803 between the British army, commanded by 
Major-General Wellesley (afterwards Duke of Welling- 
ton), and the Marhattds under Sindhid and the R4jd of 
Berar, in which the latter were defeated with great loss 
A medal struck in England in 1851 commemorates the vic- 
tory. 

ARGELANDER, Friedrich Wilhelm August, a 
distinguished German astronomer, was born at Memel, 
22d March 1799, and died at Bonn, 17th February 1875. 
He studied at the university of Konigsberg, where his 
attention was attracted to the study of astronomy by 
Bessel, whose assistant he became in 1821. In the follow- 
ing year he published an essay on the path of the great 
comet of 1811, the period of which he determined with 
great accuracy. Iu 1823 he was made superintendent of 
the obseivatory at Abo, and in 1832 was transferred to 
the university of Helsingfors, where he remained for five 
years. In 1837 he published an admirable essay upon the 
proper motion of the solar system, and m the same year 
was appointed professor of astronomy at Bonn, where he 
spent the remainder of his life. Argelander’s fame rests 
principally on the extensive and accurate observations he 
undertook in continuation of the plan laid down by Bessel. 
His results were published m the Observationes Astronomers 
Abacs factce, 3 vols, 1830-32; DLX Stellarvm Fixarum 
Positiones Medics, 1835 , Durchmusterung des nord. Him- 
mels zmschen 45° und 80° nordl. Breite, 1846 , and m 
the Sternverzeichmss, containing upwards of 210,000 stars, 
in the ‘3d and 4th vols. of the Astron Beobacht. auf der 
Stemivarte zu Bonn. The Ffeue Uranogr aphis, 1843, and 
the Atlas des nordl, gestirnten Hwimels, 1857, are also 
valuable works. For several years before his death, 
Argelander was engaged in observations on stars of vari- 
able magnitude and brilliancy, and the results of his 
labours will probably be put forth in a collected form. 

ARGENSOLA, the name of two Spanish poets, brothers, 
who are sometimes called the “ Spanish Horaces ” The 
elder, Lupercio Leonardo y Argensola, was bora in 1565 
and died in 1613. He was educated at the universities of 
Huesca and Saragossa, and became secretary first to his 
patron, the duke of Villaheimosa, and aftei wards to the 
ex-Empress Maria of Austria In 1599 he was made 
historiographer of Aragon, and a few years later historio- 
grapher royal In 1610 he accepted the office of secretary to 
the Count of Lemos, then viceroy of Naples, at which place 
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lie died His works consist of three tragedies, highly 
praised by Cervantes, and lyric poems, published along 
with those of his brother Some historical wntmgs of 
his have not been published. The younger brother, 
Bartolomeo Leonardo, ms lorn m 1566 and died in 1631. 
He entered the chuicli, and. a 1588 received the rectoiy 
of Villahermosa. He after wards acted as chaplain to the 
Empress Maria Sometime- after the death of his brother 
he succeeded to the office of listonographer His principal 
works are— a history of the Conquest of the Molucca 
Islands ( Qonquuta de kt Idas Molucas, 1609), which has 
been translated into English, a continuation of Junta’s 
Annals of Ay agon, and a translation from the English, 
called Begin de Perfeccm . 32s fame rests chiefly on his 

poems, which are highly esUemed by competent critics 
ARGENTAN, a town in the department of Orne, m 
France, situated in the midst of a fertile plain at the junction 
of the Ure and Orne, about 31 miles from Alengon It is 
a sub-prefecture, and the chief town of an arrondissement, 
and has an ancient castle, nor used as a court-house and 
prison, several important chinches, and a handsome town- 


-AEG 487 

house Its manufactures are a coarse kind of lace called 
after its name, gloves, leather, and fine cloth Cattle and 
horses are reared. Argentan was a viscountship from the 
11th century downwards, it has been often taken and 
destroyed, and during the religious wars it remained attached 
to the Catholic party Franfois-Eudes de M4zeray, the 
historian, was bom at Rie, in the neighbourhood. Popula- 
tion in 1872, 5725. 

ARGENTEUIL, a market-town of France, in the 
department of Seme-et-Oise, and arrondissement of 
Versailles, on the Seme, m lat 48° 56' N., long 2° 15' E 
It gathered round a monastery, which, dating from 656 
a d , was by Charlemagne changed into a nunnery, after- 
wards famous for its connection with Heloise, and on her 
expulsion m 1129, was again turned into a monastery. 
Francis I. surrounded the town with walls and a ditch. 
The Chateau du Marais was once possessed by Mirabeau, 
and the parish church dates m some portions from the 
time of Clovis. Vinegar and an indifferent kmd of wine 
are manufactured, and m the neighbourhood there are fine 
quarries of gypsum Population, 8176. 
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Plats IT1HE ARGENTINE REPUBLIC comprises the greatei 
XXV. JL part of what was formerly the Spanish viceroyalty of 
Buenos Ayres On the sejaiation of the country from 
Spam the remainder of th& vceroyalty seceded from the 
authority of the government; established at Buenos Ayres, 
and formed the three nnpoifcant republics of Bolivia, 
Paraguay, and the Banda Or leital del Uruguay, commonly 
called either the Oriental Re public or Uruguay The city 
of Buenos Ayres, the capital! of the province of the same 
name, then became the seat of the national government of 
the United Provinces of the Hie de la Plata, — so named m 
the treaty with England, by wliich their independence was 
recognised, and since termued the Argentine Republic. 
Including the Indian tribes, who are in almost undisputed 
possession of half its territory, the country does not con- 
tain half so many inhabitants as the city of London, 
though it extends over an area as great as all Central and 
Western Europe combined, aid the fertility of its vast 
plains, together with the ysfc undeveloped wealth of its 
mineral resources, indicate tbufctit is well able to sustain as 
numerous a population as that of the part of Europe just 
alluded to Its extent in latitude is greater than that of 
any other existing country, if f« except the comparatively 
useless foreign regions of British America and those of the 
Russian empire, though it only slightly exceeds that of 
the compaiatively narrow slip of land which forms the 
Ecumknes neighbouring Republic of Chili It is bounded on the W. 
by Chili , on the S. by the Strait of Magellan; on the 
E. by the Atlantic Ocean, the Oriental Republic, the 
Empire of Brazil, and the Republic of Paraguay ; and on 
the N. by the Republic of Bolivia The boundary to the 
W. is formed by the mountain chain of the Andes. The 
southern limit is at present a, question in dispute with the 
Government of Chill, who claim the entire extent of the 
Strait of Magellan ; but it is probable that the Argentine 
Government will make good, nts claim to the eastern por- 
tion The broad stream of the Uruguay below its tribu- 
tary, the Guarey, or Ouareim, divides it from the Oriental 
Republic, except that the small but important island of 
Martin Garcia, close to the Omental shore of the Uruguay 
at its junction with the Parana, belongs to the Argentine 
Republic, The boundary with Brazil is then formed by 
the Uruguay and its tributary, the Pepiri Guazu, from the 
head waters of which it crosses the Sierra de los Missiones 
to the head waters of the Sam Antonio Guazu, the course 


of which it follows, and then that of the Iguazu, or Rio 
Grande de Cantiba, an important tributary of the Parana. 

The Parana, down to its junction with the Paraguay, and 
the latter upwards as fai as the mouth of the Pilcomayo, 
form the boundary with the Republic of Paraguay, 

South of the 22d degree of latitude the countiy between 
the Pilcomayo and the Paraguay is disputed by the Argen- 
tine Republic and Paraguay The boundaiy with Bolivia 
lies along the 22d degree of latitude between the Pilcomayo 
and the Vermejo, and then, leaving important tributaries 
of the latter to Bolivia, it follows the course of that river 
to its source, whence it takes a devious course westwards 
among the mountains which form spurs to the Andes. 

On reaching the latter it follows the mam chain south- 
wards to latitude 25° 30', where it passes to a more 
westerly ridge of the Andes on which the boundaries of the 
three neighbouring republics unite The boundary we have 
described with Bolivia cannot be considered as permanently 
settled, and the boundary between Bolivia and Paraguay to 
the north of the Argentine Republic has not been deter- 
mined. The boundary questions with all these republics 
are m an unsatisfactory state, 

The most remarkable feature of the country is its plains, physical 
which may be said to extend over more than three-fourths of geography 
it. The plains of Patagonia m the south, the Pampas • E>lam 
across the extending central part of the country, and the 
Chaco m the north-east, have no very definite natural boun- 
daries The two latter are, in fact, the same continuous 
formation, m which a slight undulation divides the streams 
of the Chaco, which join the Parana, from those of the 
Pampas, which either flow into the Atlantic south of the 
mouth of the latter river, or disappear by absorption into 
the soil, and evaporation as they spread over the plains 
The best parts of these plains are covered with a rich alluvial 
soil from 3 to 6 feet in thickness, formed by the constant 
decaying of the luxuriant vegetation which grows upon it, 
and this soil rests upon a sedimentary deposit of earth, 
which appears to have been scoured away from the Andes 
and the high lands of the central part of the continent 
A great part of Patagonia and the western Pampas consists 
of gravel and coarse detritus from the Andes, and, though 
apparently sterile, only requires irrigation to become pro- 
ductive. Other parts of the plains are dry, saline wastes 
or brackish marshes, which probably mark the former 
position of an inland sea Excepting the lulls in the south 



ARGENTINE REPUBLIC 


483 

Moankius of the province of Buenos Ayies and those of Cordova, 
the mountain districts of the country consist of the eastern 
slope of the gigantic range of the Andes and its branches, 
wluch latter make all the north-western part of the country 
a mountainous region The great chain of the Andes con- 
sists of a confused mass of broken and contorted strata, 
piled upon an elevated ridge of giarnte, through which 
numerous volcanoes, many of them still active, have 
ejected vast quantities of lava and sconse Along most 
parts of the gieat mountain chain there are three subsidiary 
and more or less parallel ridges, between which fertile 
valleys are foimed m many places, whilst m other parts 
the separation between them is not very clearly defined. 
In the north-west the boundary with Bolivia lies along 
the moss eastern of the ridges just mentioned, so that 
the valleys to the west of it are within that republic, but 
the boundary with Chili lies along the western ridge, so 
that the cential and eastern ndges, with the fine valleys 
which lie between them, belong to the Argentine Republic. 
The great chain of the Andes, as described by Mr Evan 
Hopkins, who made extensive explorations in various parts 
of it, is formed of innumerable varieties of granite, gneiss, 
schists, hornblende, chlontic slates, porphyries, Ac, and 
these rocks alternate with each other in great meridional 
bands. The crystalline rocks follow no particular order m 
the alternation For miles only granite and gneiss are 
found, and again schist, equal tz, gneiss, Ac , intervening. 
The whole of the ciystallme rocks, especially the micaceous 
variety, pass insensibly from the crystalhne to the laminated 
1 structure We have first the granite base, in which the 
crystals are somewhat confusedly mixed , these gradually 
become arranged upwards into parallel lines, and the rock 
is then called gneiss , by degrees the felspar is decomposed, 
and the mass becomes schistose, with enclosed veins of the 
predominating element of the compound below This is 
the general character of the primary structure of the 
Andes, and upon it there are many bits of sandstones, 
limestones, Ac , especially on the eastern chain 
Mr l)ir The most careful and elaborate researches into the 
Tin’s r« geological conformation of the country were made by Mr 

sesrehaa. f) arwin> who published the results in his work on the 
geology of South America He pomts out evidences of a 
gradual upheaval of the plains of Patagonia and the Pam- 
pas, to the extent of 400 feet in the southern part of the 
former, and 100 feet m the latter district The Pacific 
and Atlantic Oceans weie once connected through what 
is at present the basin of the Santa Cruz river, m latitude 
50° S This latter distnct appears to have been upheaved 
at least 1400 feet before the period of the gradual 
upheaval above mentioned, as indicated by the present 
position of gigantic boulders, which have been transported 
on icebeigs 60 and 70 miles from their parent rock The 
enormous layers of gravel and sand, on the plains and 
even on the hills of eastern Patagonia, give evidence of its 
having at one time formed the bed of an ocean which 
rolled against the Andes or intervening ranges of moun- 
tains. The characteristic feature of the plains of Patagonia 
is gravel, whereas that of the Pampean formation, which 
includes the Chaco, is earth which, according to Mr 
Darwin’s lucul arguments, has been deposited m the form 
of sand in the estuary of the River Plata, the position of 
which has been continually changing m consequence of the 
gradual upheaval of the country This formation extends 
to the south-west and north-west from the present estuary, 
over an area at least 750 miles long and 400 miles broad, 
and the thickness of the deposit is from 30 to 100 feet 
The hills of Tapalquen, Tandil, and Yulcan, composed of 
unstratified granular quartz, proj'ect through the eastern 
part of this Pampean formation. The higher range of the 
Sierra Yen tana further south is also quartz. South of the 


Sierra Ventana, for a distance of 380 miles, crystalline 
rocks are seldom if ever met with on the east coast , and 
beyond that a porphyntic formation is found resembling 
the lowest stratified formation of the Andes, 

“ The highest peaks of the Cordillera, ’ says Mr Darwin, “appear 
to consist oi active, or mom commonly, dormant volcanoes— such as 
Tupungato, Maypu, and Aconcagua, which latter stauds 23,000 feet 
above the level of the sea, and many others The next highest 
peaks aie foimed of the gypseous and poiphyntic strata, thrown 
into vertical or highly inclined positions . . This grand range has 
suffered hath the most violent dislocations, and slow, though gland, 
upwaid and downward movements in mass • I know not whether 
the spectacle of its immense valleys, with mountain masses of once- 
liquefied and intrusive rocks now baled and intei sected, or whether 
the view of those plains, composed of shingle and sediment hence 
derived, which stretch to the Borders of the Atlantic Ocean, is best 
adapted to excite our astonishment at the amount of wear and tear 
which these mountains have undeigone " 

We commend Mr Darwin’s work to the attention of 
readers desuous of becoming better acquainted with the 
geological conformation of the Aigentme Republic 

The gTeat extent of tbs country m latitude makes its Climate, 
climate range through all diversities of temperature from 
that of Northern Europe and Canada to that of Egypt and 
Arabia The climate of Southern Patagonia is less intem- 
perate than that of Labrador at the same distance from 
the equator m the northern hemisphere, but colder than 
the Atlantic shores of Europe m the same latitude As 
the difference of climate in the same latitude m the 
northern hemisphere is in a great measure attributed to 
the fact of the warm water from the equatorical regions 
drifting towards the shores of the north of Europe, whilst 
the cold water from the Arctic regions is constantly flowing 
southwards along the coast of Labrador, so also the 
intermediate nature of the climate of Patagonia is doubtless, 
in some measure, due to the tendency of the cold water of 
the Antarctic regions to flow northwards though the cen- 
tral parts of the Atlantic Ocean, as pointed out by Maury, 
thus throwing the warm water southwards along the coasts 
of Brazil and Patagonia Argentine Patagonia might, not 
inaptly, be termed the Sweden, and Chilian Patagonia the 
Norway of the southern hemisphere. In the north of 
Patagonia and the southern part of the province of Buenos 
Ayres the climate, as regaids temperatuie, resembles that 
of England, and northwards of this is the broadest 
part of the republic, which contains the city of Mendoza m 
the far west, and Buenos Ayies m the east, and enjoys one 
of the finest climates m the world, rivalling that of Southern 
France and Northern Italy. Noith of this the summer 
heat becomes too oppressive, and in the extreme north the 
climate is thoroughly tropical In some parts of the north- 
west the altitude of the country gives it a cooler climate 
than that of the Chaco m the same latitude Along the 
Argentine slopes of the Andes and the adjacent country 
the climate is remarkable for its diyness, because the pre- 
valent westerly winds lose the moisture which they bring 
from the Pacific befoie crossing the mountains. This 
peculiarity is most marked m the southern part of the 
continent, where Chilian Patagonia is deluged with almost 
incessant ram, whilst Argentine Patagonia is dry and arid. 

In the east, as at Buenos Ayres, there is more ram, which, 
with southerly winds and occasional north-westerly storms, 
is often very heavy. The oppressive humidity which is 
characteristic of the northerly and north easterly winds 
forms the most disagreeable and unhealthy weather experi- 
enced in that part of the country. The climate of Cordova, 
and also that of some of the more westerly districts, is 
found very suitable for consumptive patients. 

The first Europeans who visited the River Plate were a 
party of Spanish explorers in search of a south-west passage 
to the East Indies. Their leader, Juan Dias de Solis, 
landed, in 1516, with a few attendants on the north coast 
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between Maldonado and Monte Video, wLere, according to 
Southey, they were treacherously killed, and then cooked 
and eaten by the Charrua Indians m sight of their com- 
panions on boaid the vessels The survivors at once 
abandoned the country and returned to Spam, reporting 
the discovery of a fresh-water sea. In 1519 Magalhaens, 
in the service of the king of Portugal, entered this fresh- 
water sea, or Mar Dulce, as it was then called, but finding 
no passage to the west, he left it without landing, and then 
achieved his famous voyage to the East Indies, passing 
through the strait which bears his name m 1520 After 
this Sebastian Cabot, already a renowned navigator, who, 
m the service of Henry VII of England, had attempted to 
find a north-west passage to the East Indies, entered the 
service of Charles I. of Spam, and sailed m command of 
an expedition fitted out for the purpose of colonising the 
discoveries of Magalhaens m the East Indies He, how- 
ever, entered the Eiver Plate m 1527, and anchored off 
the present site of the city of Buenos Ayres He then 
ascended the Parana, and established a settlement, named 
San Espintu, among the Timbii Indians m Santa Fe, and 
he succeeded m bringing that tribe of Indians to friendly 
terms with the colony He continued the ascent of the 
Parana as far as the cataracts m Missiones, and after- 
wards explored the Paraguay, from which he entered the 
Vermejo, where his party suffered severely in a savage fight 
with the Agaces, or Payagud Indians. Of this tribe a 
subdued remnant now lives on the delta of the Pilco- 
mayo, opposite Asuncion, amalgamating neither with the 
Spaniards nor with the wild Guaycurus of the surround- 
ing parts of the Chaco The profusion of silver ornaments 
worn by these Indians, as well as by the Timbus and 
Guaranis, led him to give the name of Eio de la Plata, or 
Silver Eiver, to the splendid stream which he had thus far 
explored This name, rendered in English River Plate, is 
now applied only to the estuary below the junction of the 
Parand and Uruguay One of Cabot’s lieutenants, detached 
on a separate exploring expedition up the Uruguay, was 
killed, together with a great part of his crew, by the 
Charrua Indians And subsequently at San Espintu, an 
attempt of the chief of the Timbus to obtain possession of 
one of the Spanish ladies m the settlement led to a 
treacherous massacre of the garrison. Before this latter 
occurrence Diego Garcia ainved in the river with an 
expedition fitted out m Spam, for the purpose of continu- 
ing the explorations commenced by De Solis ; and Cabot 
returned to Spam, where he applied to Charles I. for the 
means of opening communications with Peru hy way of 
the Vermejo But the resources of the king were absorbed 
m his struggle as emperor (under the name of Charles V ) 
with Francis I of France, so that he was obliged to leave 
the enterprise of South American discoveries to his wealthy 
nobles. In August 1534 Mendoza left Cadiz for the 
Eiver Plate at the head of the largest and wealthiest expe- 
dition that had ever left Europe for the New World. In 
January 1535 he entered the Eiver Plate, where he followed 
the northern shore to San Gabriel, and then crossing the 
river, he landed on the Pampas. The name of Buenos 
Ayres was given to the country hy Del Campo, who first 
stepped ashore where the city of that name now stands, 
and where, on the 2 d February, the settlement of Santa 
Maria de Buenos Ayres was founded , the smaller vessels 
having been safely harboured m the Biachuelo, half a league 
Bouth of the settlement Mendoza’s captains then explored 
the country between Paraguay and Peru, m which latter 
country Pizarro had, m 1535, founded the city of Lima 
Of one of these expeditions consisting of 200 men, who 
left Paraguay m February 1537, and. are said to have 
reached the south-east districts of Peru, under Ayolas, 
every man was killed by tbe PayaguA Indians m the 
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northern part of the Chaco whilst the expedition was 
returning laden with plundei Ayolas had, on his way 
up the nver, built and garrisoned a foit named Corpus 
Christi among the Timbus in Santa Fe, near the deseited 
settlement of San Espintu , and m Paraguay, after three 
days’ fighting with the Guarani Indians, as narrated by 
Du Graty, he had, on the 15th August 1536, established 
a settlement where the city of Asuncion now stands. 
In the meantime the settlement of Buenos Ayres was 
attacked and burnt by the Indians , and after ternble 
sufferings from famine as well as attacks of the Indians, 
jaguars, and pumas, the Spaniards abandoned the place oil 
the arnval of a fresh expedition from Spain, m company 
with which they ascended the liver, first to Corpus Christi, 
and then to Asuncion, where, m 1538, Irala was elected 
captam-general. In 1542 Buenos Ayres was re-established 
by an expedition sent out from Spam foi the purpose under 
Cabesa de Vaca This able leader landed at Santa Cathe- 
rma, m Brazil, and marched overland to Asuncion, from 
which he sent vessels to join the new expedition at Buenos 
Ayres, reaching that place, according to Southey, just 
m time to save the new comers from extermination by 
the Indians Here the Spaniards again found themselves 
unable to withstand the incessant attacks of the savages, 
and the place was a second time abandoned on the 3d 
February 1543 At Asuncion the Spaniards were more 
successful m establishing themselves among the Guarani 
Indians, who, after much severe fighting, finding themselves 
unable to vanquish the Spaniards, made alliance with them 
both offensive and defensive, and also intermarried with 
them The events which transpired at Asuncion belong, 
however, to the history of Paraguay In 1573 Garay, at 
the head of an expedition despatched from Asuncion, 
founded the city of Santa F 6 near the abandoned settle- 
ments of San Espintu and Corpus Christi The expulsion 
of the Spaniards from the latter place had, accoidmg to 
the Historia Argentina, resulted from a wanton attack 
made by them on the Caracara Indians, slaughtering the 
men, and taking the women captive, — a mode of procedure 
which all Pampa Indians adopted, and have ever since 
acted on. It is unfortunate, both for the Indians and for 
the Spaniards, that the bold conquistadores w T ere not 
always under the guidance of such high principled men as 
Cabot and Cabesa de Vaca. In 1580, when the new colony 
had been firmly established, Garay proceeded southwards 
and made the third attempt to establish Buenos Ayres, 
under the name “ Cuidad de la Santissima Trinidad, Puerto 
de Santa Maria de Buenos Ayres,” and notwithstanding 
the determined hostility of the Queiandi Indians, who 
were encouraged by the success of their two preceding 
wars, the Spamaids succeeded in holding the place The 
settlement prospered, and the cattle and horses brought 
from Europe multiplied and spread over the plains of the 
Pampas. Whilst the Spaniards of the Eiver Plate -were 
thus engaged, Pizarro had effected the conquest of Peru , 
and his lieutenant, Almagro, had extended the conquest 
to the south of Chili, from which, in 1559, Hurtado de 
Mendoza crossed the Andes, and, having defeated the 
Araucanian Indians, founded the city of Mendoza It is 
interesting to observe, that up to the present day the giant 
chain of the Andes has been a less effective barrier to trade 
than the rich plains of the Pampas. This state of affairs 
will, however, now soon be altered by the railway, for 
which Mr Clark 'has just obtained a concession, direct from 
Buenos Ayres to Mendoza. In 1550 the Spaniards from 
Peru entered the north-western provinces by way of 
Catamarca, and founded the city of Tucuman in 1565, and 
that of Cordova m 1573 It was only m 1873, just thiee 
hundied years after the cities were founded, that the 
boundary between tbe jurisdiction of Cordova and that of 

II. — 62 
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Santa Fd was determined by the intervention of the national 
Government In 1620 Buenos Ayres was separated fiom 
the authority of the Government established at Asuncion, 
and was made the seat of a Government extending 
over Mendoza, Santa Fd, Entre Rios, and Comentes, but 
at the same time remained, like the Government at 
Asuncion and that of Tucuman, which latter included 
Cordova, subject to the authonty of the viceroyalty of 
Peru. 

After the vast expenditure of blood and treasure which 
was incurred by the Spaniards in establishing themselves 
on the River Plate as just described, the restrictive legisla- 
tion of the home Government became a more effective 
hindrance to the development of its lesourees and the spread 
of civilisation over the country than the hostility of the 
Indian tribes. Cabot had urged the feasibility of opening 
an easier channel for trade with the interior of Peru through 
the River Plate and its tributaries than that by way of the 
West Indies and Panama; and, now that his views seemed 
about to succeed, the interests of the trade, which had m 
the meantime been established by the northern route, 
combined to crush the threatened development of that of 
the River Plate. Spanish legislation endeavoured to 
exclude all European nations except Spam fiom the trade 
by way of the West Indies, and to prevent any tiade from 
being transacted by way of the River Plate, thus enacting 
most flagrant injustice towards the people it had encouraged 
to settle m the latter country. The hardy pioneers of 
European civilisation in these regions so far overcame the 
pernicious influences which acted upon Spamsh legislation, 
that in 1602 they obtained permission to export two ship- 
loads of produce a year. But, to prevent internal bade 
with Peru, a custom-house was established at Cordova, to 
levy a duty of fifty per cent on everything in tiansit to 
or from the River Plate In 1665 a relaxation of this 
system was brought about by the continued remonstrances 
of the people; and m 1774 free trade was peimitted 
between several of the Amencan posts In 1776, with 
a view to better maintaining the country against the 
encroachments of the Poituguese in their colonies m Biazil, 
Buenos Ayres was decreed the capital of a viceroyalty, 
with jurisdiction over the territoues of the present republics 
of Bolivia, Paraguay, Uruguay, and the Argentine Con- 
federation All this countiy was then opened to Spanish 
trade, even with Peru, and the development of its resources, 
so long thwaited, was allowed comparatively free play. 
From this time a succession of viceroys exercised jurisdic- 
tion over the whole of these terutories. Velasco, however, 
was made governor of the semi-civihsed Indians in the 
Jesuit settlements of Missiones on the Rivers Parana and 
Uruguay, subject only to the direct authority of the home 
Government; and m 1806 he became also governor of the 
province of Paraguay, under the authority of the vice- 
royalty of Buenos Ayres, and these offices he still held 
when the independence of the country was declared 

The authority of the viceroys was interrupted m the 
lower part of the River Plate during the wars between 
England and Spain On the 27th June 1806 Geneial 
Beresford landed with a body of troops from a Biitish 
fleet under command of Sir Home Popham, and obtained 
possession of the city of Buenos Ayres The viceroy, 
Sobremonte, retired to Cordova, where Limers collected 
an army from all parts of the country, with which, on the 
12th August, he assaulted the city, and Beresford with his 
troops surrendered In the meantime Sir Home Popham. 
had taken Maldonado, and m February 1807 Sir Samuel 
Auchmuty stormed and took the city of Monte Video In 
May 1808 General Whitelock, with 8000 men, endeavoured 
to regain possession of Buenos Ayres ; but the inhabitants 
had made great preparations for resistance, and as all the 


houses weie at that time built with their windows open- 
ing on the stieets, protected with strong iron railings 
like puson bars, and with flat roofs, each one was of itself 
a fortress, so that after suffering temble slaughter m the 
long straight streets of the city, the invading army capi- 
tulated, agreeing to abandon both banks of the River 
Plate within two months Whitelock was brought before 
a court-max tial appointed to mquiie into the cause of 
the failuie of the entei prise entrusted to him; the indig- 
nation excited against him m England, m consequence 
of his want of success, was as great as that excited on 
the River Plate agamst the viceroy, Sobremonte, m 
consequence of the fiist success of the English. The 
events which we have narrated tended to give self-con- 
fidence to the people of Buenos Ayres, who, on applying to 
the home Government for assistance against the English, 
had been told that they must protect themselves But 
the disturbances which ultimately led to the separation of 
the country from Spam were initiated by the refusal of the 
Argentines to acknowledge the Napoleonic dynasty estab- 
lished at Madrid. Limers, who was viceroy on the arrival 
of the news of the crowning of Joseph Buonaparte as king 
of Spam, was deposed by the adherents of Ferdinand VII , 
and on the 19th July 1809, Cisneros became viceroy in the 
name of Ferdinand In compliance with the urgent 
appeals of the people, he opened the trade of the country 
to foreign nations; and on the 25th May 1810, a council 
was foimed, with his consent, under the title of the Pro- 
visional Government of the provinces of the Rio de la Plata. 
This has since been regarded as the commencement of the 
era of the political independence of the countiy Of this 
council Mariano Morino, the secietaiy, was the most pro- 
minent member, and the people of the city of Buenos 
Ayres were for some tune its only effective supporters 
An attempt of the Spanish party to make Cisneros presi- 
dent of the council failed, and he retired to Monte Video 
On the 31st January 1813 a congress was assembled at 
Buenos Ayres, and Posadas was elected dictator of the 
republic. Monte Video still suppoited the cause of Spam, 
but was besieged by the revolutionary army of Buenos 
Ayres, and capitulated m 1814. A sanguinary stiuggle 
between the party of independence and the adherents of 
Spam spread over all the country of the River Plate , but 
on the 25th March 1816, a new congress of deputies elected 
by the people was assembled at Tucuman, where Payridon 
was declared president of the republic , and on the 9th 
July the separation of the country from Spam was formally 
declared, and a state of comparative order was re-esta- 
blished Buenos Ayres was then declared the seat of 
government The whole of the viceroyalty did not, how- 
ever, acknowledge this Government. Bolivia, Paiaguay, 
and Uruguay, established themselves each as a separate 
republic, after passing through scenes of disorder, whilst 
the city of Buenos Ayres was itself the scene of sanguinary 
disturbances. From this time, however, the struggle for 
independence became, as regards the Argentine Republic, 
more of a foieign than a domestic war The combined 
forces of Buenos Ayres and Chili defeated the Spaniards at 
Chacabuco m 1817, and at Maypu m 1818; and from 
Chili the victorious General San Martin led his troops into 
Peiu, wheie, on the 9th July 1821, he made a triumphal 
entiy into the city of Lima, which had been the greatest 
stionghold of the Spamsh power, having been, from the 
time of its foundation by Pizarro, the seat of government 
of the viceroyalty of Peru. A general congress was 
assembled at Buenos Ayres on the 1st March 1822, in the 
presence of ambassadors fiom all the liberated states, and 
a general amnesty was decreed, though the war was not 
ended until the 9th December 1824, when the republican 
forces gained the final victory of Ayacucho, in the Peruvian 
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districts of the Amazon The Spanish Government did 
not, however, formally acknowledge the independence of 
the country until the year 1842. On the 23d Januaiy 
1825, a National Constitution for the federal states which 
form the present Argentine Republic was decreed , and on 
tie 2d February of the same year, Sn Woodbine Paush, 
acting under the instructions of Mr Canning, signed a com- 
mercial treaty in Buenos Ayres, by which the British 
Government acknowledged the independence of the country. 
For details of the history of the country up to the time of 
independence the reader is lef erred to the work of Sir 
Woodbine Parish, and to the Histoi la Argentina , , published 
m Buenos Ayres These works have been followed m 
Hn a short narrative, except when otherwise stated, or in 
unquestionable matters to which they do not allude. 

Whilst the events already described were m progress, 
Buenos Ayres was involved m a war with Brazil, m conse- 
quence of the Government of the country having, m 1817, 
taken possession of the Banda Oriental, which, under the 
rule of Artigas, had become a scene of anarchy Buenos 
Ayres, unassisted by the northern provinces, waged war with 
Brazil for the possession of the Banda Oriental, until, m the 
year 1827, by the mediation of England, that country was 
made independent of both powers. The oiigm and progress of 
that war are more connected with the history of the Oriental 
than with that of the Argentine Republic Under the new 
regime, inaugurated as above descnbed m 1825, Rivadavia, 
who was elected president, endeavoured to establish a strong 
central government , and his party obtained the name of 
Unitarians m contradistinction to their opponents the 
Federals, who endeavoured to keep each state or province 
as independent as possible of the National Government. At 
the expiration of Rivadavia’s term of office Ins opponents 
triumphed m the election of Vicente Lopez as president, 
and he was followed m 1827 by Don ego, another represen- 
tative of the Federal party The Unitarians, under the 
leadership of General Lavalle and his troops, relieved from 
the war m the Banda Oriental, rebelled against the admini- 
stration, and m 1828 they defeated the Federals, under 
Dorrego and General Rosas, in a battle m which Dorrego 
was taken prisoner and afterwards shot Geneial Rosas 
then became chief of the Federal paity. In 1829 he 
defeated Lavalle ; and obtaining from Congress, during a 
“ reign of terror/' such extraordinary powers as enabled 
him to rule as dictator, he became as hostile to many 
members of the Fedeial party as to the Unitarians In 
1838, a dispute between Rosas and the French Government 
led to a blockade of the port of Buenos Ayres by the Fiench 
fleet , and, encouraged by this occurrence, Lavalle, m 1839, 
returned to the country to rally the Umtanan party In 
1840 he invaded the province of Buenos Ayres at the head 
of troops raised chiefly m the province of Entre Rios ; but 
he was routed by the Federal army under General Pacheco, 
and was chased as far as the city of J ujuy, where he was 
overtaken and shot by troops under the command of Onbe 
The rule of Rosas was now one of terror and almost inces- 
sant bloodshed in Buenos Ayres, whilst his partisans, 
General Oribe and Colonel Mazza, endeavoured to exter- 
minate the Unitarians throughout the province This 
scene of slaughter was extended to the Banda Oriental 
by the attempt of Onbe, with the suppoit of Rosas, and 
of Urquiza, governor of Entre Rios, to establish himself as 
president of that republic, whose existing Government was 
hostile to Rosas, and sheltered all political refugees from 
the countiy under his despotic rule. The siege of Monte 
Video by the forces of Rosas led to a joint intervention of 
England and France, and in 1845 the English minister 
plenipotentiary declared Buenos Ayres blockaded, and deter- 
mined to establish direct communications with the Republic 
of Paraguay by ascending the Parana, the light of navigat- 
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ing which was denied to foreign flags by Rosas, who had 
always refused to acknowledge the separation of the Govern- 
ment of Paraguay from the authority of Buenos Ayres. 
At Point Obhgado, just above the delta of the river, 
a severe fight occurred, m which the men of the combined 
squadrons landed and carried the batteiies by storm, after 
Captain Hope of the “Firebrand” and his crew had 
succeeded m cutting a heavy non chain which closed the 
river under their fire The allied forces then proceeded to 
Paraguay, and proclaimed the navigation of the mighty 
river which forms the highway to that countiy free to all 
nations. Ineffectual attempts were made by the allies to 
induce the people of the River Plate, and more especially 
Urquiza, to rise against the despotic rule of Rosas ; and 
finding the accomplishment of this impracticable without 
an army, they withdrew then several forces, and raised the 
blockade of Buenos Ayres in 1847. Brazil, whose alliance 
England and France had rejected m consequence of the 
opposition of that country to the English policy m the 
suppression of the slave trade, now came to terms with 
Urquiza, and the forces of Brazil, under Caxias, allied 
with those raised and commanded by Urquiza, invaded the 
province of Buenos Ayres, and routed the army of Rosas 
on the 3d February 1852 at Monte Oaseros, about 10 miles 
from the city. Rosas escaped from the battlefield m 
disguise, and sought protection at the house of the English 
chat ge d'affaires, by whom he was conveyed on board H.B M. 
steamer “ Locust,” leaving the city m a delirium of joy at 
its sudden emancipation fiom his tyranny. A provisional 
Government was foimed under Urquiza, and the Brazilian 
and Oriental troops retired Uiquiza then assembled all 
the provincial governors at San Nicholas, m the province 
of Buenos Ayres, and on the 31st May they proclaimed a 
new constitution, with Urquiza as provisional director of 
the Argentine nation This constitution gave each province 
two representatives m the Senate or Upper Chamber of a 
Congress of Representatives, which was duly elected and 
met at Santa F4 , but the people of Buenos Ayres, consider- 
ing that their political and commercial pre-eminence were 
not duly represented m the Congress, rose in rebellion 
against it on the 11th September Alsina then became 
governor of Buenos Ayres , and in the new civil war which 
was now inaugurated might be regarded as the representa- 
tive of the city, which was his chief support, in opposition 
to the peasantry, who throughout the country districts were 
chiefly partisans of Urquiza, or of Rosas. Alsina resigned 
office m face of a rising of the country districts, under 
Colonel Lagos, in favour of a restoration of Rosas ; but 
Pacheco, who had defeated the Unitarian Geneial Lavalle 
m 1840, rallied the city party, and with the support of 
the most influential citizens, proclaimed the aged General 
Pintos provisional governor, and the influence of the leading 
members of the foreign community was actively exerted in 
his favour The defence of the city, now besieged _by 
Lagos, was entrusted to Geneial Homos; and Urquiza, 
having been, duly elected president by the other thirteen 
provinces, came to terms with Lagos, and took command 
of the army of the besiegers , and in April 1853 his fleet 
blockaded the port In July the besiegers suddenly dis- 
appeared without awaiting an expected sally of the city 
forces under General Paz, now commander-in-chief. Urquiza 
signed, on board H.B M. steamer “ Locust,” as representative 
of the thirteen provinces, a treaty with Sir Charles Hotham, 
by which the free navigation of the rivers was confirmed. 
The province of Buenos Ayres then became established as 
an independent state, and inaugurated an era of commercial 
and political development, with Obhgado as constitutional 
governor, whilst Parana became the capital of the thirteen 
provinces under Urquiza Differential duties imposed by 
the Confederation for the purpose of preventing the foreign 
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trade of the confederated states from taking its ordinary 
course tlirough Buenos Ayres caused great irritation in the 
latter province , but peace was, nevertheless, maintained 
until 1859, when Alsma again became governor of Buenos 
Ayres, and the numerous questions m dispute soon led to 
active hostilities between the Government at Parana and 
Buenos Ayies The army of the latter, under Geneial 
(then Colonel) Mitre, was defeated by the Confederate forces 
at Cepeda, m the province of Buenos Ayres, in October 
1859 , and Urquiza re-entered the city, when Alsma resigned 
Ins office of governor to Ocampo, and Buenos Ayres rejoined 
the Confederation, of which U i quiza resigned the presidency 
Derqui was then elected president of the fourteen provinces, 
with the seat of government at Paiana , whilst Urquiza 
became governor of Entre Bios, and Mitre governor of 
Buenos Ayies Hostilities, however, recommenced m 186 1, 
and the armies of the opposite parties, under Generals 
Urquiza and Mitie respectively, met at Pavon, in the 
province of Santa F4 Mitre this time was victorious, 
and m 1862 he was elected president of the Argentine 
Confederation, of which, with the consent of the provincial 
Legislature, the city of Buenos Ayres became provisionally 
the capital Urquiza retired to the province of Entre 
Rios, of which he continued to be governor The history 
of these struggles is ably told by Mr Latham from a Buenos 
Ayrean point of view, and also, from the opposite side, by 
M. De Moussy, in his able and elaborate work dedicated 
to Urquiza 

In 1864 the Republic of Paraguay commenced war against 
Brazil, and on the 5th February 1865, President Lopez 
sent a despatch to the Argentine Government, requesting 
permission for the passage of a Paraguayan army through 
the province of Corrientes This Mitre refused, the neu- 
trality of the country having previously been declared 
On the morning of the 13th Apnl a Paraguayan fleet 
entered the port of Corrientes, and, without any previous 
warning of belligerent intentions, fired into and took pos- 
session of two vessels of the Argentine navy which were 
lying at anchor m the port, and also fired on the crew as 
they endeavoured to swim ashore to escape the unexpected 
slaughter In the course of the following day a detach- 
ment of Paraguayan troops took possession of the city, 
whilst the mam body of an invading army marched across 
the province, and, crossing the Uiuguay, invaded Brazil 
The sudden seizure of the vessels m the port of Corrientes 
was the first notification of war which reached the 
Argentine Government The official declaration of war, 
which was dated the 29th March, and was based on a 
declaration passed m Congress on the 18th, did not reach 
the Argentine Government until the 3d May. The people 
of Buenos Ayres were thrown into a frenzy of indignation 
on the receipt of the news of the above-mentioned hos- 
tilities, and on the 1st May a treaty was signed between 
the Argentine Government, Brazil, and the Oriental Re 
public, by which these powers mutually bound them- 
selves not to lay down their arms until they had abolished 
the Government of Lopez, but at the same time guar- 
anteeing the independence of Paraguay Thus the National 
Government established at Buenos Ayies was launched 
mto a war which sorely tried its resources, both for the 
prosecution of the war itself, and for the suppression of the 
opponents of its policy m some districts The war was 
soon earned into Paraguay , but the withdrawal of the 
main body of the Argentine army, under Generals Paunero 
and Arredondo, was necessitated by a rebellion in the 
north-west (Jannary 1867), where the rebels, under Saa and 
Videla, had obtained control of several of the Provincial 
Governments. The rebel army was not able to cope with 
the veterans fresh from the battlefields of Paraguay, who 
drove them across the Andes into Chili, where they laid 
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down then arms These internal troubles made it requisite 
for Mitre to retire from the post of commander-in-chief of 
the allied forces m the field, which then devolved upon the 
Brazilian General Caxias Urquiza, though nominally 
under the older of the National Government, having, on 
the outbreak of the war accepted from them the appoint- 
ment of commander-m- chief of the forces of Entie Rios, 
virtually held that piovince in a state of neutrality through- 
out the war, which was ended by the shooting of Lopez on 
the 1st Maich 1870, after the extermination of his army 
and a large majority of the inhabitants of the country 
Urquiza, at the outbreak of the war, was the most renowned 
and powerful chieftain m the countiy, and doubt regarding 
the course he might take was a souice of anxiety m Buenos 
Ayies He had accumulated immense estates and wealth 
m Entie Rios, and he was doubtless actuated by an 
earnest desire to preserve to his province the blessings of 
peace and commercial prosperity m the midst of the sur- 
loundmg disturbances The hope of obtaining support 
from him is, however, supposed to have encouraged the 
lebelbon of the north-western provinces, which neutralised 
the reckless audacity with which the Argentine troops 
fought their first battle m Paraguay. In 1868, whilst the 
war was going on, Mitie’s term of office as president expired, 
and Sarmiento was peacefully elected m his place. The 
close of the Paiaguayan war did not bring permanent peace 
to the country, for, on the 12th Apnl 1870, Urquiza was 
assassinated at his family residence by some well-known 
officers of his aimy, and the piovmcial Legislature immedi- 
ately elected Lopez Jordan as governor in his place The 
new governor, in his address to Congress on his installation, 
took upon himself the responsibility of the assassination, 
and the National Government lefused to acknowledge him 
as governor of the province, on the ground of undue 
influence having been brought to bear ou the members of 
the Legislature by which he had been elected The 
National troops accordingly invaded the province, for the 
avowed purpose of affording protection for the free expres- 
sion of opinion m a new election This became the com- 
mencement of a civil war, which materially interfered with 
the former prosperity of the province, but which was 
fortunately bi ought to a conclusion in the end of January 
1873, by the Entre-Riano army being completely routed 
by the National troops, armed with Remington nfles, 
under Colonel Gamza The Entie-Riano leader with about 
40 followers, escaped acioss the Uruguay Tianquillity 
has since that time pievailed in Entre Rios. 

Whilst these events were m progress, a rupture between 
the Argentine Republic and Brazil regarding the settlement 
of the boundaries of Paraguay, was at one time imminent, 
but, by the influence of Mitie, who went as special envoy 
to Rio on the occasion, the friendly relations of the two 
Governments have, it is hoped, been placed on a secure 
basis. 

The prosperity of the countiy received a temporary 
check m 1874, fiom a brief revolution initiated when 
President Avellauda was declared elected The unsuccess- 
ful party, under Brigadier-Gen eial Mitre, incensed at their 
defeat, asseited that the elections had been gamed by 
corrupt and fraudulent practices, and resolved to appeal 
to arms to overthrow the president-elect. The 1 evolution 
was declared on 24th September President Sarmiento, 
whose tenure of office was just expiring, took active mea- 
sures to repress the revolt; and no collision of forces 
had taken place when the new president, Don Nicolas 
Avellanda, was constitutionally installed on the 12th 
October. The president followed up with energy the 
measures of his predecessor to suppress the revolution, 
and his efforts were crowned with success in two decisive 
victories over the insurgents by the Government troop; 
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whereupon Geneials Mitre and Airedondo, with then 
forces, surrendered at discretion, and were made prisoners 
(Dec 2). The revolution had lasted but seventy -six 
days On the 17th December a state holiday was declared, 
and dedicated to rejoicings on the restoration of peace 
The complete and absolute crushing of this revolution has 
great significance, as it has brought about the dissolution 
of a powerful and ambitious paity, whose movements 
might have seriously affected the onward march of the 
country Those who know the country believe that it will 
be long before any similar revolutionary attempts can be 
made with the slightest hopes of success, or the welfare 
of one of the most favoured countues m the world jeopar- 
dised by internal commotion. 

Political The following table gives the names of the fourteen 
divisions provinces which form the Argentine [Republic, together 
Ution OI>U " superficial area of the country as given by the 

aion ' Statistical Department of the National Government, and 
the population according to the census of the year 1869, 
the numbers given as the population of the Indian terntory 
being the official estimate of that year As regards the 
aiea, it must be observed that, according to the Almanack 
de Gotha , an estimate by the Geographical Institute of G. 
Perthes at Gotha, reduces that given in this table by about 
one-fourth — 


Area in square 

Population ii 


miles 

i860 

The Riverine Provinces— 



Buenos Ayies . 

80,400 

495,000 

Santa F6 . .. 

43,700 

89,000 

Entre Rios 

43,100 

134,000 

Corrientes 

47,700 

129,000 

The Upper Provinces— 



Cordova 

83,500 

211,000 

Santiago . 

42,000 

133,000 

Tucuman . 

59,900 

109,000 

Salta . 

24,000 

89,000 

Jujuy 

36,000 

40,000 

Catamarca . . 

92,900 

80,000 

La Rioja 

42,000 

50,000 

The Provinces of Cato— 



San Liuz . 

48,500 

53,000 

Mendoza ... 

59,900 

65,000 

San Juan 

39,600 

60,000 


743,200 

1,737,000 

Indian Territories— 



The Chaco . 

. 240,000 

45,000 

The Central and Western Pampas, 
and Patagonia 

j 636,300 

48,000 


1,619,500 

1,830,000 


The Indian The most remarkable featuies of the present state of the 
teintones country, as shown by the foregoing table, are the vast 
frontier extent °f the Indian territory and the small number of its 
districts inhabitants Excepting a comparatively narrow tract of 
land sti etching from the southern part of the province of 
Santa Fe into that of Cordova, and dividing the Indians 
of the Chaco from those of the Pampas, the dominions of 
the Indians may be said to extend from the extreme south 
of the republic, over all the plains of Patagonia, the central 
parts of the Pampas, and through the Chaco, into the terri- 
tories of Paraguay and Bolivia The civilised districts of 
the west and north-west, which we have seen were settled, 
the former by way of Chili, and the latter by way of Peru, 
have now established means of communication with those 
of the east, except through the district just mentioned. 
In that district civilisation, of which the Central Argentine 
Hallway is the chief representative, is rapidly establishing 
and extending itself ; but even during the last few years 
warfare with the Indians on both sides of the line of railway 
has been almost incessant. In the neighbourhood of Prayle 
Muerto or Belleville, many Englishmen possessed of some 


amount of capital established themselves some years age 
as cattle farmers, under the protection of modern rifles, 
but they have been obliged to turn their attention to sheep 
and agnculture, as offering less tempting plunder to the 
Indians It is interesting to recoid that the city of Cordova, 
on the west of the Chaco, was founded on the same day, in 
1573, as the city of Santa F6, on the east of that region, and 
an exploring party fiom the lattei city was saved from being 
exterminated by the Indians by the timely and unexpected 
assistance of another paity of exploreis from the city of 
Coidova To the north of Belleville, the land lying between 
the cities just mentioned is now being peopled by families 
of Swiss, Geiinan, Fiench, Italian, English, and Anglo- 
American immigrants, who aie encouraged by liberal grants 
of land and assistance from the Provincial Government of 
Santa E6, and they appear to be gradually establishing 
themselves in the country, notwithstanding the hardships 
they have suffered from the ravages of locusts and the 
hostility of the Indians Some of the tubes of the Chaco 
are among the most savage and inti actable m the territory 
of the republic, though even before the arrival of the 
Spaniaids they supported themselves to some extent by 
agriculture, and were not so nomadic as the hunting tribes 
of the south On the Pampas the Indians appear to be m 
larger tribes, and their warfare is more formal, since power- 
ful chiefs of the diffeient tribes have considerable control 
over them, and they in geneial conform themselves to the 
policy of peace oi war determined on by their chiefs For 
many years past the bolder lands between the Indians and 
the European settlers in the province of Buenos Ayres have 
been a scene of constant bloodshed , and some of the Indian 
invasions have been made on a very extensive scale by a 
combination of the different tribes The relations of the 
Argentine Government with the Indians, it will thus 
be seen, aie m a very unsatisfactory state, and m the 
midst of all this the condition of the Argentine peasant, 
or Gaucho, is most deplorable He has constantly been 
subject to conscription foi service m the army engaged m 
foreign or civil wars, leaving m the fiontier districts his 
home defenceless against the depredations of the savages 
It is tiue that the Gauchoes may be said to be the primary 
cause of the civil wars which have devastated the countiy, 
for, despising, or at least not appreciating, their constitu- 
tional influence, they have been accustomed to regard war 
as a normal means of subsistence, and to be used as such 
for its own sake. Nevertheless, in face of the peculiar 
hardship of the condition of these men, even though m the 
aggregate self-mflicted, it is scarcely sui prising that immi- 
grants are occasionally subjected to annoyances and dangers 
through a spmt of hostility engendered by feelings of envy, 
as the Gaucho is subjected to the conscuption, whilst the 
foreigner is undisturbed in his mdustiious occupations 
Families have fallen victims to the sudden outburst of 
animosity on the part of the Gauchoes, who when once 
roused have been as cruel as the Indians , and, though the 
arguments which might be pleaded in extenuation for the 
latter cannot be applied to the former, their condition is a 
practical evil, and enlightened legislation for these frontier 
districts is one of the most urgent necessities of the country 
The war with Paraguay, and subsequently the w T ar m Entre 
Rios, have exhausted the resources of the Government, leav- 
ing the Indian frontier almost undefended. The tribes of the 
Pampas have established settlements, fiom which they scour 
the country in pursuit of game , and it is not improbable 
that some of their lecent raids upon the civilised districts 
have been forced upon them by the immediate necessities 
of their position, resulting from their improvident mode 
of living and the absence of agricultural pursuits among 
them. On the slopes of the Sierra Yentana, north of Bahia 
Blanca, many Englishmen have established themselves as 
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sheep farmers, where the land stretches away into the is also the seat of the National Government, having been 
Indian territories, without an armed force or a barner of so declared by the Constitution until such time as a suitable 
any sort intervening, and their protection from the savages site for a new capital for the republic may be determined 
lies in the respect the latter have for the Snider rifle, on by the Legislature Not only the Constitution itself, 
combined with the greater attraction which the cattle but also the spirit m which its enactments are earned 
farms of the north have for the plunderers On the Eio out, is thoroughly liberal, and worthy of the magnificent 
Negro Enghsh settlers are engaged m agricultural pursuits country over which civilisation, under its enlightened 
on a soil whose fertility for the production of wheat and regulation, is smuggling successfully against barbarism, 
other cereals may be said to be unrivalled. To the south Ei esh arnvals from Europe are not only coidially wel> 
of this the country to a great extent accords with the de- corned, but every effort is made by the authorities to 
scnption erroneously applied to all the countiy south of the induce foreigners to settle in the country They are 
River Plate by Guerara, who says that it is a barren land free either to naturalise themselves as Argentines, or to 
without timber for building, without firewood, without maintain their foreign nationality, in the latter case they 
water, without soil to receive seed, and without anything have not the privilege of a vote m the government 
that a city lequires for its maintenance. Nevertheless, of the country, nor are they liable to the conscription 
m the countiy thus described, a "Welsh colony has estab- for service m the army In other respects the law is the 
lished itself on the Chupat River, and, though at first same for all. Every one born in the country is by law 
they suffeied severe hardships, and were saved from starva- an Argentine. 

tion only by food supplied by the Tehuelche Indians in The population of the city of Buenos Ayres is almost Mai 
the first instance, and afterwards by similar supplies from thoroughly European, nearly one-half being, m fact, tant6, 
the Argentine Government, there appears no reason now foreigners born in Europe Bat on passing fiom that city 
why it should not become a prosperous colony. In the far into the countiy the Mestizo race becomes more prominent; 
south, on the Santa Ciuz Rivei, the Argentine Government and in the northern provinces, as in Paraguay and Peru, 
have a military establishment The tribes of Patagonia do the Mestizoes, with Indian blood predominating, form the 
not appear to have any settled villages, but make the whole majority of the population The Negioes, or Mestizoes m 
country a vast hunting ground. The different parties meet whom Negio blood can be traced, do not form an unpor- 
ln their excursions either as friends or as foes, just as ac- tant part of the population as they do in Brazil The 
cident, the humour of the moment, or any occasion of enmity diffeience between the two countries m this respect is, m 
between the chieftains determines. The game on which fact, very staking Slavery was abolished during the war 
they live is superabundant, and the chief impediment to an of independence , and the importation of Negroes, which 
increase of the population seems to be the remoiseless had never been an extensive tiade, then ceased , and the 
butchery which ensues on the meeting of hostile hunting constant stream of immigration fiom Euiope, which of late 
tribes, which sometimes results in the extermination of one years has been steadily augmenting, is gradually changing 
party or the othei; and also the incessant slaughter result- the aspect of the population of the country. In 1858 the 
ing from sudden quarrels among members of the same arrivals amounted to only 4600 persons, but they increased 
party. Lieutenant Musters, of the Royal Navy, has every year till they amounted to 29,000 m 1868, 37,000 
recently traversed the country from the Stiait of Magel- in 1869, 41,000 m 1870, 20,000 in 1871, 40,000 in 1872, 
lan to the Rio Negro with one of the hunting tubes , his 80,000 m 1873, and about 90,000 in 1874. This constantly 
book may be commended to those who desire to be bettei increasing stream of immigration has been absorbed into the 
acquainted with that wild country and its inhabitants The various industries of the country as fast as the new arrivals 
Tehuelche Indians, with whom he travelled, average about reach its shores As regaids the nationalities of the imnu- 
5 feet 10 inches m stature, but he describes the Arau- grants, the Italians are the most numerous, then the French, 
camans as somewhat taller and equally athletic All the Spaniards, Germans, Enghsh, and Swiss Duxing the 
Indian tribes have more or less of the peculiar character- above-mentioned years the new amvals have almost always 
istics of the red or copper- coloured race, and analogies m found their services eagerly sought for at wages of 8 to 10 
the languages of the numerous tribes also indicate an iden- shillings a day for the most ordinary employments, and at 
tity of origin According to their traditions at the time proportionally higher rates for skilled workmen. The com- 
of the discovery of the country by the Spaniards, as recorded paratively small amount of the immigration m 1871 is 
by Guerara, their ancestors came from the noith, and due to the occurrence of the. epidemic of yellow fever which 
they also held confused traditions of the disasters of the decimated the population of the city of Buenos Ayres in 
deluge the early pait of that year, and caused the hulk of the 

Govern- The foregoing historical sketch will have given the leader emigrants from Europe on their way to the countiy to 
“ ent * some insight into the government of the countiy The stop at the ports of Brazil and at Monte Video, and turned 
framers of the Constitution professed to be guided by that the tide of emigration from Europe m other directions at 
of the United States of North Amenca, and freely the close of the year Though this teinble pestilence is 
adopted the liberal principles theie embodied. The president said to have been imported from Brazil, its rapid spread m 
is elected for a term of six years, and the president of the the city can clearly be ascribed to temporary causes which 
Senate, elected to that office by his fellow-senators, becomes even the unrivalled salubnty of the climate was insuffi- 
ex-officio vice-president of the republic. The government cient to neutralise. In the absence of any artificial drainage 
is conducted by a mmistiy responsible to Congress, and an the cleanliness of the city had depended on its occasional 
adverse vote of the Senate and deputies on any important scouring by the heavy rams, whilst an ever increasing 
question leads to the formation of a new mmistiy. The number of cesspools have been accumulating filth beneath 
number of senators and deputies returned by each province the houses, and up to the year 1870 the consumption of 
is in proportion to the number of its inhabitants Each water, beyond the amount of rain water accumulated m 
province has its own independent form of government for tanks in the houses of the wealthy, was limited by the cost 
all matters not expressly delegated to the National Qover- of cartage from the river , but m that year new water-works 
ment, and is supposed to have iiresponsible jurisdiction in were opened, by which a supply is pumped up from the 
its own affairs so long as the articles of the National Con- river, and conveyed by pipes to all parts of the city, and 
etitution are not contravened. The city of Buenos Ayres, the increased waste of water may, by leading to an unusual 
besides being the seat of the Government of the province, disturbance of the cesspools, have partly contributed to 
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the spread of the epidemic Though frightfully contagious 
m the city, the disease was not so m the country, and no 
instance could, it is believed, be recorded m which it was 
communicated to those who nursed patients that took the 
disease from the city, and sickened and died m the suburbs. 
It is hoped that the extensive drainage works which the 
Provincial Government is having constructed under the 
superintendence of Mr Bateman will obviate the risk of 
another outbreak of a plague, which whilst it lasted put 
a stop to commercial pursuits and almost disorganised 
society The total number of foreigners m the Argentine 
Republic at the time of the last census, was, according to 
the Almanack de Gotha , 212,000. A recent writer who 
has given particular attention to the subject, says, “There 
are about 40,000, between lush, Scotch, and English 
settlers and their families, m quiet and undisputed posses- 
sion of about two millions of acres of laud m the province of 
Buenos Ayres alone , m the full enjoyment of all leligious 
and social liberty. They own upwards of 35,000,000 
sheep, besides horned cattle, horses, and valuable build- 
ings . . . .The bulk of this vast property has been 
acquired in the country by men who on their arrival did 
not possess a sixpence ” 

Industries Excepting the mining districts m the north-west of the 

and foreign republic, the agricultural district of Chmlcoy, in the 
a 0 north of the province of Buenos Ayres, the agricultural 
colonies of Santa Fd, and the establishments of the English 
settlers m the north of Patagonia, the Argentine Republic 
is at present a pastoral country. The manufacturing and 
agricultural pursuits of the north-western provinces are not 
important items m the general wealth of the republic 
The development of its vast resources as a mining and 
agricultural country has scarcely commenced, and its 
greatest wealth is at present represented by the heids of 
cattle and sheep which graze upon its fertile plains The 
manufactures and luxuries imported into the country are 
paid for with the annual increase of these flocks and heids, 
though the latter are not so numerous as m an equal area 
of Central and Western Europe The number of herd 
cattle m the country may be roughly estimated at from 15 
to 18 millions, of which, m the year 1866, the province 
of Buenos Ayres contamed 6,800,000, Entre Rios, 
2,500,000 , and Coraentes, 2,000,000. In the same year 
Buenos Ayres contamed 60,000,000 sheep ; and Entre Rios 
and Corrientes together, 7,000,000. The number of sheep 
m the whole country is estimated at 100,000,000. 

The extent of the trade which the Argentine Republic 
carries on with different foreign countries is indicated m 
the subjoined tabular statement of values of the imports 
aBd exports of the whole country, for 1873 The amounts 
aie given in hard dollars, of which the steihng equivalent 
is about 49 pence 


Argentine Trade Report for 1873. 


Great Bntain. 

Imports 

$19,344,143 

Exports 

$9,894,007 

France 

18,255,138 

8,677,819 

Belgium . 

2,967,586 

13,891,508 

United States. . 

5,167,616 

3,032,945 

Italy 

.. 3,784,384 

1,487,925 

Spam 

Cluli ... . 

. . 2,952,600 

1,231,697 

1,444,182 

2,365,475 

Brazil 

2,968,953 

769,464 

Uruguay , , 

. . 2,735,299 

992,949 

Germany ... , , 

. 3,228,015 

449,597 

Holland . . 

, . 1,611,616 

226,204 

Other counties ., 

1,999,341 

2,100,515 

Hard dollars . 

. . $66,458,873 

$45,122,105 

Or about 

. ..£13,568,000 

£9,200,000 

The principal items of the import 

trade from Great 


Britain are as follows (the figures representing hard dollars 
as before);— -Cotton goods, 2,359,000, woollen, 904,000; 


othei textures, 3,364,000, clothing, 1,367,000, besides 

951.000 in shoes; iron, 2,757,000, and railway materials, 

1.706.000 Fiance sends wmes to the value of 4-} millions, 
textile fabrics, 2|, clothing, shoes, &c, 2|, hardware, 
fancy goods, &c , More than half the value of the 
United States imports (2,769,000) is in lumber. The 
whole nnpoit trade of the countiy in 1873 exceeded that of 
1870 by 49 pei cent. 

The following table exhibits the amount, values, and 
principal destinations of the more important articles of 
expoit for 1873: — 

ttool .. . . 185,000,0001b $19,800,000 whereof $10,000,000 to Belgium 
Tallow 88,000,000 lb 5,500,000 „ 2,682,000 to England. 

Sheepskins 55,000,0001b 4,300,000 „ 1,854,000 to England 

Dry Hides . 1,700,000 5,140,000 „ 1,333,000 to United States 

Salted, do 1,300,000 4,900,000 „ 2,720,000 to England 

Jerked Beef 88,000,0001b 1,400,000 mostly to Biazil and West Indies 

Cattle . . 180,000 2,700,000 to other South American countiies 

Other items of export are metals (copper and silver) of 
the value of 420,000 dollars, gram, 120,000, ostrich 
feathers, 150,000. The entire expoit trade of 1873 shows 
an increase of 55 per cent, on the trade of 1870 
The tonnage of the vessels that arrived and cleaied 
duiing the four years 1870 to 1873 was as follows. — 



Steamers 

Sailing Vessels 

Gross Tonnage 

1870 

. 808,000 

712,000 

1,520,000 

1871 

.. 863,000 

662,000 

1,525,000 

1872 

1,190,000 

960,000 

2,150,000 

1873 

1,135,000 

753,000 

1,888,000 


Of this tonnage the proportion returned for English 
vessels is no less than 30 per cent ; Eiench vessels rank 
next, with 16 per cent ; then Argentine and Italian, 12 
per cent each. There are twelve lines of steamers con- 
stantly plying between Europe and Buenos Ayres. The 
passage occupies about twenty-nine days. 

The advancement of the Argentine Republic has received 
a great impetus fiom the introduction of steam communica- 
tion and telegraphy The first railway was opened in 
1857 ; and m 1874 there were more than 800 miles open 
for traffic, with about 1000 miles more in course of con- 
struction. A system of tiamways was commenced m the 
city of Buenos Ayres in 1869. There are now about 80 
miles within the city and suburbs, and this means of 
transit is being extended to all the smaller towns. There 
are in use within the republic above 7000 miles of tele- 
graphic wnes Complete communication is now established 
with Europe, the first telegrams having been exchanged 
with London on 4th August 1874. 

The province of Buenos Ayres is, in wealth and general 
impoitance, far m advance of all the other provinces of 
the Confederation. Under the enlightened administra- 
tion of Senor Castro, the late governor, great improvements 
have been made m the means of communication throughout 
the province, which is the first step requisite for the due 
development of its resources. Besides railway extensions 
a great number of iron bridges have been imported from 
England and erected under the superintendence of Mr 
Coghlan, by order of the Provincial Government of Buenos 
Ayres. The National and Piovmcial Governments estab- 
lished m the city of Bneno3 Ayres are rivals m their efforts 
to promote the true welfare and prosperity of the country. 

Senor Acosta, the governor of the province, may be relied 
on to continue the policy of assisting the development of 
the resources of the country, which may almost be said 
to have hcen inaugurated by his predecessor. And hia 
Excellency Senor Sanniento, whose term of office as 
president of the republic expired in October 1874, must, 
from his unceasing exertions in the cause of education, 
be regarded as one of the greatest benefactors of the 
country. 

The following are the returns of the national revenue Finance, 
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collected in the years I860 and 1872 respectively, the 
figures representing hard dollars as before. — - 


I860 1S72 


Import Duties . 

6,686,000 

14,464,827 

Export . 

2,164,000 

2,621,353 

■Warehousing 

263,000 

504,212 

Stamp Duties 

Post Office 

127,000 

310,806 

57,000 

137,434 

Property Tax: 

196,000 

62,226 

Sundries . . 

68,000 

71,512 


9,561,000 

18,172,379 


The revenue, as shown by the above tables, is obtained 
chiefly fiom the Custom-House, and of the duties on the 
foreign trade of the country more than four-fifths are col- 
lected m Buenos Ayres The ordinary expenditure for 
1872 is returned as 7,419,832 dollars, but to this the 
interest of the national debt has to be added, w ith other 
extraordinary expenditure, raising the whole amount to 
23,992,975 dollais The deficit in 1872 was thus 
5,820,596 dollars Besides the expenses of the National 
Government, each province has its separate revenue That 
of the province of Buenos Ayres amounted m 1871, as 
shown by the Report of the provincial minister of finance, 
to more than 5,000,000 hard dollars. The following state- 


ment of the national debt of the republic at the end of 
1872, is taken from the Almanack de Gotha for 1875 : — 

Hard Dollars. 

English Loan, of 1824, 6 and 3 ) £i 770,100 8,672,590 

per cent ) 

Foreign Loans . 1,757,645 

English Loan of 1868 £2,209,100 10,824,590 

English Loan of 1871, 6 per ) 
cent interest, and pel > £5,885,900 28,840,910 

cent amortisation ) 


Total amount of Foieign debt 
Home debt, 6 per cent , and 1 per cent 
amortisation 

Home debt, 6 per cent., and 2^ per cent 
amortisation 

Roads and Bridges, 8 pei cent interest 


50,095,735 

18,055,628 

1,802,353 

1,033,000 


Total of National debt 
Buenos Ayres Provincial Debt — 

6 per cent interest, and 3 per cent amor- 
tisation 

9 per cent mtciest, and 3 per cent amor- 
tisation 


70,986,711 

636.000 

910.000 


Total (about £1 4,800, 0 00 sterling). 72, 532, 71 1 

Euitlier information respecting the republic will be found 
under Buenos Ayres and other headings. (w l j ) 


ARGOL, the commercial name under which the crude tar- 
tar of commerce is known. It is a semi-crystalline deposit 
which forms on wine vats, and is either grey or red according 
to the colour of the wine from which it separates. 

ARGONAUTS, in Greek, Legend , a band of heroes who 
sailed m the ship “Argo” from Iolcus, in Thessaly, to AEa, m 
Colchis, on the further shore of the Black Sea, to 
fetch the golden fleece, which was there guarded by a 
dragon in a grove sacred to Mars This task had been 
imposed on Jason that he might prove lnmself by a peril- 
ous adventure worthy of the throne of Iolcus, which he 
claimed from the usurper Pelias, at whose hands he and 
his father Alison had suffered persecution To accompany 
him, Jason, when the “Argo” was ready, called upon the 
principal heroes of his own race, the Minyse, whose distant 
voyages and colonisation in very early times seem to have 
suggested the legend of this expedition. Of these Acastus 
the son of Pelias, Admetus of Pheras, Euphemus (repre- 
sented as connected with the colonisation of Thera and 
Cyrene), Periclymenus, Ergmus, and Tiphys the steeis- 
man, joined him So far the crew appears well fitted to 
conduct the “Argo ” to Colchis, leaving Jason to reserve his 
strength for the culminating act, m which also they had 
mostly, apart fiom their friendship for Jason, a special 
interest, because of previous events connected with the 
golden fleece, the story of which was as follows. Jason’s 
uncle Athamas had by his wife Nephele two children, 
Phrixus and Helle The mother died, and her place was 
taken by Ino, a daughter of Cadmus, who from hatied of 
her step-ehildien persuaded Athamas, by means of a false 
oracle, to offer his son Phrixus as a sacrifice, m consequence 
of a famine which she had caused by having the gram 
secretly roasted before it was sown But befoie the sac- 
rifice the shade of Nephele appeared to Phrixus, bringing 
a ram with a golden fleece, on which he and his sistei 
Jlelle were to escape over the sea Helle fell off and was 
drowned m the strait, which thence took the name of 
Hellespont. Phrixus reached the other side, and proceeding 
on land to Colchis, sacnficed the ram, and hung up its 
fleece m the grove of Mars With the family of Athamas 
the original crew of the “Argo” were more or less connected 
But m the later versions of the story it is clear that such 
a voyage could not in after times be conceived without a 


variety of adventures, foi which othci and bettor known 
heroes had to be added Of these the chief were Hercules, 
Castor and Pollux, Orpheus, Mopsus, and the sons of Boreas, 
Calais and Zetes The outward couise of the “Argo” 
was the same as that of the Gieek tradeis, whose settle- 
ments as eaily as the Ctli century b c. dotted the southern 
shoie of the Black Sea The first landing-place was 
Lemnus, which the Aigonauts found occupied only by 
women who, at the instigation of Aphrodite, had slam 
their husbands, fathers, &c. Here some stay was made, 
and Hypsipyle bore Jason a son, Euneos, who aftcrwaids 
traded with the Gieeks before Troy and with the Phoeni- 
cians. That the Minyse had at a veiy caily period formed 
settlements in Lemnus is known from Herodotus (iv 145) 
They landed at Cyzieus next, and here occuired the in- 
cident of Hercules and Hylas. The former having biokon 
an oar after they started, w ent into a wood to cut a new 
one, Hylas accompanying him to fetch water Some nymphs 
admning the beauty of the youth carried him off Hercules 
followed his cries, but could not find him Nor was ho 
ever found, though the hero exacted hostages till this 
should he done. On reaching the modern Scutari, they 
again landed to get water, and weie challenged by the 
king, Amycus, to match him with a boxer Pollux came 
forward, and in the end overpowered his adveisary, aud 
bound him to a tree At the enhance to the Black Sea 
they met Phineus, the blind and aged king whose food was 
being constantly polluted by the Harpies He knew the 
course to Colchis, and offered to tell it, if the Argonauts 
would free him from the Haipies This v as done by the 
winged sons of Boreas, and Phineus now told them their 
course, and that the way to pass through the Symplegades 
— two cliffs which moved on then bases and crushed 
whatever sought to pass — was first to fly a pigeon through, 
and when the cliffs, having closed on the pigeon, began to 
retire to each side, to row the “Argo” swiftly through His 
advice was successfully followed The next place they 
landed at, and the last before reaching Colchis, was Hera- 
clea, where the steersman Tiphys died To the early Greeks 
Colchis was the eastern extremity of the earth, as the Pillars 
of Hercules were the western. Behind both was the Oceanus, 
into which the river Phasis flowed at Colchis. At Colchis 
was the rising of the sun, and AEetes the king was a son 
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of Helios , while his daughter Medea was, by her know- 
ledge of witchcraft, connected with the woiship of the 
moon iEetes required of Jason that he should hist yoke 
to a plough his hulls which snorted hie and had hoofs of 
brass, and with them plough the field of Mars That 
done, the field was to be sown with dragons’ teeth, from 
w hick armed men were to spring Successful so far by 
means of the mixture which Medea had given him as proof 
against fire and sword, Jason was next allowed to approach 
the dragon which watched the fleece; Medea soothed the 
diagon with another mixture, and Jason became master of 
the fleece. Then the voyage homeward began, Medea 
accompanying Jason, and iEetes pursuing them To 
delay him and obtain escape, Medea dismembered her 
young brother Absyrtus, whom she had taken with her, 
and cast the limbs about in the sea for his father to pick 
up In another report Absyrtus had grown to manhood 
then, and met his death m an encounter with Jason, in 
pui suit of whom he had been sent. Of the homeward 
course various accounts are given. In the oldest existing 
account, the “Argo ” sailed along the river Phasis into the 
Oceanus, thence to the mythical lake Tntoms, after being 
earned twelve days over land through Libya, and thence 
again to lolcus. Hecataeus of Miletus suggested that from 
the Oceanus it may have sailed into the Nile, and so to 
the Mediterranean. Otheis, like Sophocles, described the 
leturn voyage as differing fiom the outwaid course only m 
taking the northern instead of the southern shore of the 
Black Sea. Some supposed that the Argonauts had sailed 
up the river Tanais, passed into another river, and by it 
ieacbed the North Sea, ictuining to the Mediterranean by 
the Stiaits of Gibraltar And again, others laid down the 
course as up the Danube (Istros), from it into the Aduatic 
by a supposed mouth of that river, and on to Coieyia, 
where a storm oveitook them. Next they sailed np the 
Endanus into the Rhodanus, passing through the country 
of the Celts and Ligurians, and reaching the Tyirhenian 
Sea and the island of Circe, who absolved them from the 
murder of Absyrtus. Then they passed safely through Scylla 
and Charybdis, past the Sirens, through the Planet®, ovei 
the island of the Sun, Tnnacna, and on to Corcyra again, the 
land of the Ph seamans, where Jason and Medea held their 
nuptials They had sighted the coast of the Peloponnesus 
when a storm overtook them and diove them to the coast 
of Libya, where they were saved from a quicksand by the 
local nymphs. The “Argo” was now earned twelve days and 
twelve nights to the Hesperides, and thence to lake 
Tntoms, whence Triton conducted them to the Mediter- 
ranean. At Crete the brazen Talos, who would not permit 
them to land, was killed by tbe Dioscuri. At Anapbe 
they were saved from a storm by Apollo. Finally they 
leached lolcus, and the “Argo” was placed in a grove sacied 
to Neptune on the isthmus of Corinth. Jason’s death, it 
is said, was afterwards caused by pait of the stern giving 
way and falling upon him. (a s. m ) 

ARGONNE, a rocky and forest-clad plateau in the 
north-east of France, extending along the borders of 
Lorraine and Champagne, and forming pait of the depart- 
ments of Ardennes and Meuse The famous defence of 
the French frontier by Dumounez in 1792 is called the 
Argonne Campaign. 

ARGOS. The most important city of this name was 
situated in the eastern part of the Peloponnesus, about; 3 
miles from the sea. By the Greeks themselves it was 
regarded as the most ancient of all their cities, and as the 
local habitation of many of their earlier heroes Here 
Inachus and his descendants had reigned for many genera- 
tions, until the arrival of Dauaus the Egyptian, with his 
fifty daughteis, whose dynasty, glorious with the names 
of Peiseus the Gorgon-slayer, and EurystLeus the master 
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of Hercules, held sway over Aigus, and Tuyns, and 
Mycenae, till it, m its turn, was succeeded by tbe still more 
important dynasty of Pelops The Dorian invasion and 
conquest followed, and Argos became the head of a Dorian 
confederation, extending its authonty over a large portion 
of the neighbouring territory Between this region (Argolis) 
and Sparta, however, there were no natural boundaries, and 
a conflict arose between the two states about tbe border land 
of Cynuna, For a time, under tbe despotic management 
of Pheidon, Argos maintained its ground , but Sparta ulti 
mately established its claim m spite of the dubious result 
of the famous duel of the GOO, which was fought for the 
decision of the dispute, and the strength of the Aigives 
was completely ciushed by Cleomenes at the battle of 
Tiryns. A temporaiy ascendency of the seifs in Argo 6 !, 
an extension of the franchise, and a permanent adoption 
of a more democratic constitution, seem to have been tbe 
consequences of this national exhaustion and the subse- 
quent reaction Dm mg the Pei&ian w r ar Argos was 

indifferent and neutral, but in the contest for power which 
ensued between Athens and Sparta, the old antipathy 
against the latter was sufficient to make the Argives stanch 
allies of the former. In the 4th century b c , the demo- 
ciatic constitution of the city degenerated into a reign of 
terror (5/curaXt<rp,os), which m its turn gave place to a series 
of tyrannies, from which escape was ultimately found in 
the Achaean League and the Roman domination Pyrrhus 
peushed m an unsuccessful attack on the city m 272 b.c. 
In the 13th century of our era, Argos fell mto the posses- 
sion of the Franks, fiom whom it passed into the hands of 
the Byzantine despots , and m 1463 it was taken by the 
Ottoman troops. Here in the darkest period of Greek 
ignoiance lived one of the few representatives of the ancient 
learning, Theodosius Zigomali (Oiusius’s Turcogrceaa) In 
the time of Pausamas the number of temples in Argos and 
its neighbourhood was remaxkable, the mo&t important of 
them being the Heraeum, or temple of Iieia, the rums of 
which, visible from the acropolis of Argos, but nearer to 
Mycenae, w r ere discovered in 1831 by Colonel Gordon of 
Cairness (see plan in Leake’s Peloponnesiaca, 184G) With- 
in the city the greatest was the temple of Apollo Lyceus 
Remains still exist of the cyclopean aiciutecture of the 
acropolis, of the theatre, which was of great extent, and of an 
aqueduct which can be traced for miles to the north-west 
In the 5th century b o,, Argos was the seat of a gieat 
school of statuary under Ageladas, but it did not contribute 
to the long roll of Greek literature more than the names of 
Telesilla and Sacadas, of whom the latter was better know n 
as a musician. The limits of Argolis varied at different 
times, but it was only under the Romans that they were 
understood to embrace the districts of Plilius, Cleon®, 
Epidauius, Trcezen, and Cynuna 

ARGOSTOLI, the capital of Cepkaloma, one of the 
Ionian islands, and the seat of a bishop of the Greek 
Church. It possesses an excellent harbour, a quay a mile 
m length, and a fine bridge. In 1870 the imports were of 
the value of 8,347,522 drachmas, or £296,941. Near at 
hand are the rums of Cranii, affording fine examples of 
the military architecture of the Greeks ; and at the w T est 
side of the harbour there is a curious stream, flowing ft om 
the sea, which is employed to drive mills. (Sir C. Fellows’s 
Journal of an Excursion in Asia Minor m 1838, and 
Wiebel’s Die Insel Kephalonia und die Meermuhlen von 
Argostoli , Hamburg, 1873.) Shipbuilding and silk-spm- 
ning are earned on. Population, 9000. 

ARGOYIE (Lafc Argovia ), the French form of Aargau, 
the name of one of the Swiss cantons. See Aaegatj. 

ARGUIN, an island, peihaps Hanno’s Cane, off the 
west coast of Africa, m lat. 20° 25' N., long. 16° 37' W, 
It produces gum-arabic, and is the seat of a tui tie 
II. - 63 
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fishery There are two fans held every year Off the 
island, which was discovered by the Portuguese in 1452, 
are extensive and very dangei om, reefs There is a town 
of the same name on the neighbouring coast 

ARGUS, m Gieeh Legend , the son of Agenor or Arestor, 
or, according to others, an earth-born heio (Autochthon) 
He was called Panoptes ( 7 rav 6 ^ 7179 ), All-seeing, fiom. having 
a hundred eyes After perf oiming several feats of valour, 
he was appointed by J uno to watch the cow into which Io 
had been transformed While doing this he was slam by 
Mercury, who, according to one account, stoned him to 
death, according to another, put him to sleep by playing 
on the flute, and then cut off his head PI is eyes were 
transferred by Juno to the tail of the peacock 

ARGYLL, Earls and Dukes op The rise of this 
family of Scottish peers, originally the Campbells of Lochow, 
first ennobled as Barons Campbell, and still retaining the 
family name Campbell, is referred to in the article Argyll- 
shire ( q v ) 

Archibald, the eighth earl and fiist marquis, was born 
in the year 1598, and educated m the principles of the 
Reformation, of which his ancestors had been zealous 
promoters His father, however, renounced Protestantism, 
whereupon the young earl was put in possession of his 
patrimonial estates by order of Government, and quickly 
promoted to places of trust and power. From the com- 
mencement of his political career he espoused the cause of 
the Presbyterian party, and defended the Covenanters w’hen 
summoned to London to give his opinion of their proceedings 
before the king In 1638 he remained with the General 
Assembly after it had been dissolved by the king’s commis- 
sioner, and with other nobility and gentry signed the Solemn 
League and Covenant. Having thus openly committed 
himself to the Presbyterian cause, he became its recognised 
leader both in political negotiations and m the field He 
was created a marquis during the king’s visit to Scotland 
in 1641 This mark of favour, intended probably to 
conciliate a powerful subject, did not prevent Argyll from 
leading an army against the royal tioops m 1644 The 
campaign ended in his signal defeatbyMontroseatlnverlochy 
on the 1st February 1645 In 1651 he placed the crown 
on the head of King Charles II at Scone, having, like the 
rest of his party, been alienated from the republicans of 
England by the execution of Charles I. Having gone to 
London at the Restoration in 1660, he was arrested and 
thrown into prison In the following year he was tried at 
Edinburgh for high treason, and, principally on giound of 
alleged treasonable correspondence with Monk, he was con- 
demned to death, and executed on the 27th of May, dying 
with great firmness and calmness He was the author of 
Instructions to a Son, and Maxims of State (1601) 

Archibald, the ninth earl, son of the preceding, from 
his youth distinguished himself by his loyalty and attachment 
to the royal family. Though his father headed the Covenan- 
ters, he attached himself to the king’s party On the 
establishment of the Commonwealth he w as committed to 
prison, and was jealously watched till the Restoration, when 
the king remitted his father’s forfeiture, and created him earl 
of Argyll He continued m high favoui with the king and 
court till the passing of the Test Act m 1681, when, by 
opposing the exemption of princes of the blood from the 
oath, he drew down on himself the indignation of the duke 
of York When called to take the test, Argyll refused, 
except with an explanation, which he believed to have been 
approved by the duke, to the effect that he took it only so 
far as it was consistent with itself and with the Protestant 
religion The duke accepted the qualification, and Argyll 
was admitted to sit m council , but a few days afterwards 
he was committed to prison, and indicted for high treason 
On being tried, three judges did not scruple to convict him 
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of treason , a jury of fifteen noblemen gave a verdict agauu 
him, and the king ordered sentence to be pronounced, bn 
the execution of it suspended till further orders Argyl 
however, seeing no reason to trust to the justice or mere 
of his enemies, made his escape from prison, and concealei 
hims elf for some time m London, afterwards escaping t 
Holland, where he remained during the remaining part o 
the reign of Charles II On the accession of James II 
he took part m the rising of the duke of Monmouth, an< 
returned to Scotland to command the forces raised there 
but after a few unsuccessful skirmishes he was take] 
prisoner and carried to Edinburgh, where he was beheadec 
on his former sentence, J une 30, 1685, submitting to deatl 
with heroic firmness 

Archibald, the first duke, son cf the preceding, was a i 
active promoter of the Revolution. He came ov?r witl 
the Prince of Orange, and was admitted into the Conventioi 
as earl of Argyll, though his father’s attainder had not beer 
reversed. Having been deputed, along with Sir Jame 1 
Montgomery and Sir John Dalrymple, to present the crowr 
m name of the Scottish Convention to the Prince of Orange 
and to tender to him the coronation oath, he was admittec 
a member of the Pnvy Council, and, in 1690, made one o 
the lords of the Treasury In 1701 he was created dukf 
of Argyll. He died in 1703 

John, the second duke (also duke of Greenwich), son o 
the preceding, was born on the 10th October 1678. H< 
entered the army in 1694, and in 1701 was promoted t< 
the command of a regiment On the death of his fathei 
in 1703, he was appointed a member of the Pnvy Council 
and at the same time captain of the Scotch horse guards 
and one of the extraordinary lords of Session. In returi 
for his services m promoting the Union, he was created c 
peer of England, by the titles of baron of Chatham anr 
earl of Greenwich, and m 1710 was made a knight of the 
Garter He first distinguished himself m a military capacity 
at the battle of Oudenarde, where he commanded as 
brigadier-general , and was afterwards present under the 
duke of Marlborough at the sieges of Lisle, Ghent, Bruges, 
and Toumay, and did good service at the battle of Mai 
plaquet m 1709 Soon after this action he was sent to 
take the command in Spam, but being seized with a violent 
fever at Barcelona, and disappointed of supplies from home, 
he returned to England Having a seat m the House of 
Lords, he censured the measures of the ministry with such 
freedom that all his places were disposed of to other noble- 
men ; but at the accession of George I he recovered his 
influence On the breaking out of the Rebellion m 1715 
he was appointed commander-ii -chief of the forces m North 
Britain, and w r as principally instrumental m effecting the 
total extinction of the rebellion in Scotland without much 
bloodshed He arrived m London early m March 1716, 
and at first stood high in the favour of the king, but in a 
few months was stripped of his offices This disgrace, 
however, did not deter him from the discharge of his par- 
liamentary duties, be supported the bill for the impeachment 
of Bishop Atterbury, and lent his aid to his countrymen by 
opposing the bill for punishing the city of Edinburgh for 
the Porteous riot In the beginning of the year 1719 he 
was again admitted into favour, appointed lord-steward of 
the household, and, m April following, created duke of 
Greenwich He continued in the administration during 
the remaining part of that reign, and, after the acces- 
sion of George II , till April 1740, when a violent ipeech 
against the Government led again to his dismissal from 
office He "was soon restored, hmvever, on a change of the 
ministry, but disapproving of the measures of the new 
administration, he finally resigned all his posts, and spent 
the rest of his life m privacy and rctiiement, He died 
on the 3d September 1743. A monument, executed by 
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Eoubillac, lias been erected to bis memory in Westminster 
Abbey. 

Archibald, tbe third duke, brother of the preceding, 
was born at Ham House in Surrey, m June 1682 On bis 
father being created a duke, he joined the army, and served 
for a short time under the duke of Marlborough. In 1705 
he was appointed treasurer of Scotland, and in the following 
year was one of the commissioners for treating of the Union, 
on the consummation of which, having been raised to the 
peerage of Scotland as eail of Islay, he was chosen one of 
the sixteen peers for Scotland in the fiist parliament of Great 
Bntam. In 1711 he was called to the Privy Council, and 
commanded the royal army at the battle of Shenffmuir in 
1715 He was appointed keeper of the privy seal m 1 725, 
and was afterwards intrusted with the principal manage- 
ment of Scottish affairs In 1731 he was made keeper 
of the great seal, an office which he held till his death 
He succeeded to the dukedom m 1743 The duke was 
eminent not only for his political abilities, but foi his 
literary accomplishments, and had collected one of the most 
valuable private libraries in Great Bi itain He died suddenly 
on the 15th of April 1761 

ARGYLLSHIRE, oi Argyleshire, a county on the 
west coast of Scotland, comprehending a laige district on 
the mainland and a number of the Hebndes or Western 
Isles The mainland portion lies between lat. 55° 15' and 
56° 55' N , and between long 4° 32' and 6° 6' W , its 
greatest length being 115 miles, and its gieatest breadth 
about 36 miles It is bounded on the N. by Inverness- 
shire , on the E by the counties of Perth and Dumbarton, 
Loch Long, and the Firth of Clyde ; on the S. by the North 
Channel , and on the W. by the Atlantic Its sea coast has 
been stated at 600 miles. If the various islands are in- 
cluded, the greatest breadth of the county is 68 miles, and 
its total area amounts to 3255 square miles, or 2,083,126 
acres, which is more than a tenth part of the whole area 
of Scotland. It contains forty parishes, and has been 
variously divided at different times into a number of dis- 
tricts The names of these at present in use are Noith 
and South Argyll, Cowal, Dunoon, Kintyre (or Cantyre), 
Tarbert, Lorn, Mull, Ardnamurchan, Morven, Islay, &c. 
The principal towns are Inveraray, Dunoon, Campbeltown, 
Oban, and Tobermory. 

There are numeious mountain streams, but no navigable 
rivers The two principal are the Orchy and Awe. The 
former flows from Loch Tulla through Glen Orchy, and falls 
into Loch Awe at its northern extremity , and the latter 
foims an outlet for the loch across the neck of land which 
lies between it and Loch Etive The other streams are the 
Add, Aray, Coe oi Cona, Creran, Douglas, Echaig, Etive, 
Euchar, Feochan, Fmart, Fyne, Kinglas, lunloss, Large, 
Leven, Nell, Ruel, Shiel, Shira, Strae, Talaken, Uisge-Dhu, 
&c. Most of these yield excellent salmon and trout fish- 
ing There are also some good fishing streams m the 
islands The county is lemarkable for the numerous inlets 
of the sea with which it is deeply indented, the principal 
of them being Loch Long, with its branch Loch Goil, 
Loch Fyne, with Loch Grip ; Loch Etive , Loch Linnhe, 
with its branches Loch Creran, Loch Leven, and Loch Eil , 
and Loch Sunait There is also a large number of inland 
lakes, the total area of which is about 25,000 acres Of 
these the principal are Loch Awe, Loch Avich, Loch Eek, 
Loch Lyndoch (partly in Peithshire), and Loch Shiel 

The principal islands are Mull, Islay, Juia, Colonsay, Lis- 
more, Tiree, Coll, Gigha, Muck, Rum, and Ganna Besides 
these there are the two small hut interesting islands of Staffa 
and Iona — the one famous for its basaltic caves and rocks, 
and the other as the earliest seat of Christianity m Scotland. 

The whole county is rugged and mountainous, and many 
of the peaks are among the loftiest in the kingdom ; as 
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Ben Cruackan (3689 ft ), Ben Moie, in Mull (3172), Ben 
Ima (3318), Buchael Eti\e (3345), and Ben Aithur, “The 
Cobbler ” (2891), on the borders ol Dumbaitonshire To 
the tounst it offers a rich variety of Highland scenery, 
culminating in the gloomy grandeur of Glencoe 

The situation and confoi motion of Aigyllskire tend to 
| produce a veiy abundant rainfall At Oban, the average 
annual amount is 64 18 inches, m Glen Fyne, 104 11 
inches, at the Bridge of Oicky, 113 62 inches, and at 
Upper Glencoe, 127'G5, ■while at Edmbmgh the average 
quantity is only 26 40 inches The pi evailmg winds, as 
observed at Callton-Moie, near Cnnan, are the S W and 
SE, and next in fiequency are the N W and N E The 
average temperature is 48° Falir. 

Geologically, the mainland consists pi incipally of the metamor- 
pluc or so-called purnaiy stiata, covcicd in pait by newer fomations 
In the poition west of Loclis Linnhe and Eil— the distucts of Sunart, 
Aidgow er, and Moiven — gneiss is the pi evalent l ock, broken through 
by granite near Stiontian, and by tiap locks m Aidnamurchan and 
Morven In the otliei poition east of Loch Linnhe, the lover rocks 
are chiefly mica slate and clay slate, the continuation of the stiata 
founing the great range of the southern Giampians Mica slate is 
the most important and oldest of these foimations, rising up into 
the wild and rugged mountains so conspicuous near Loch Long and 
Loch Fyne In Appm it is partly replaced by quartz rock, remai k- 
ablo for bare steuhty, and on Loch Fyne by chlorite slates running 
down into Knapdale oi the upper poition of the promontory of 
Kmtyre. These slates foim a good building stone, being readily 
cut even with a saw, and are the material of which the ducal castle 
at Inveraray is built Mica slate again forms most of Kmtyre south 
of Tarbert, with occasional beds of dark coloured limestone. 

Clay slate is tai less common on the mainland, but occurs near 
Dunoon and Tow ard Point on the Clyde It has been long quarried 
extensively at Ballacliulish, and again appears near Oban and blither 
south, often as a dark colomed caibonaceous-looking rock. Fiom 
this it extends into Ken era, Sell, Easdale, Lumg, and the other so 
called slate islands. It ha3 evciywheie a veiy marked cleavage, 
distinct fiom the stultification, and some of the beds furnish a very 
durable roofing slate, which has been long wrought m Easdale, ana 
with which many houses m Scotland are covered Cubical crystals 
of non pyrites abound m all these slates, which, though no organic 
remains have yet been found m them, are piobably the equivalents 
of the lowest Silunan formations. 

To the same penod may also be refen ed the quartz rock mentioned 
as occunmg in Appm, specially neai the lowei part of Glencoe, and 
more extensively m Juia and Islay, along with the clay slate From 
its haidness and indestructibility it would foim a valuable building 
stone, but is little used These pioperties also cause it to project 
in singularly sharp ndges and conical summits, of which the Paps of 
Jura are the best known. 

The limestone associated with these older stiata, though seldom 
m large masses, is yet widely spiead It has been wi ought near 
Ballachulish and in vanous paits of Appm, m scveial places near the 
Cnnan Canal, and along the wdiole peninsula of Kmtyre as fai as 
Campbeltown The laigest masses are found in some of the islands 
Thus it covers the whole of Lismore and a laigo tiact m the centre 
of Islay near Bowmore A magnesian vauety found on Iona, 
associated with seipentme, takes a good polish, and the red or 
flesh coloured marble of Tiree, often with embedded crystals of green 
hornblende, occms m beds m tbe gneiss of that island 

Red sandstones, probably belonging to more than one period in 
the history of the earth, aie found m different parts of Argyllshire 
Somepoitions, resting conformably on the mica slate of Kintyre, may 
belong to the Torndon sandstone or Cambrian of the north-west 
coast, w'hilst other portions are of Devonian age Some beds near 
Oban and on the Sound of Mull are probably Trias Tiue coal, 
a continuation of that m Ayrshire, has been wrought near Camp- 
beltown At various points on the coast of Mull, Morven, and 
Aidnamurchan, beds belonging to the Lias, Oolite, and even perhaps 
the Cretaceous formations, appear underlying the trap rocks 
Though of much interest m a scientific point of view they have 
little influence on the general character of the county. Moie recent 
formations are the leaf beds, withremams of Mioceneplants discovered 
m the trap tufa at Aidtunliead, m Mull, by the duke of Argyll 
m 1850. Raised beaches with fossil shells are also known on 
several parts of the coast, eg, at the Sound of Kerrera 

Of the igneous rocks, granite chiefly occurs in a large mass round 
the uppei end of Loch Etive, extending south to Ben Cruachan near 
Loch Awe Smaller masses* appear near BaUachuhsh and at the 
Ross of Mull In the latter place it has been extensively quarued 
and used for the magnificent lighthouse erected on the Skerry Vohr. 
Yems are common near these masses and m other places Felspar 
porphyries, iu great variety of forms and colours, abound m Glencoe, 
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in large masses in the mountains noi th of Locli Fyne below Inveraray, 
and again in Lavar Island, and at other points near Campbeltown. 
Trap rocks— gi eenstones, dolentcs, basalts, claystone porphyries, 
amygdaloids, and tufas— cover gi eat extents both of the mainland and 
islands In the west of Lorn they enclose the lower put of Loch 
Etive, stretching north to Loch Creran, and south nearly to Loch 
Awe and Loch Melfoit From this place, running westward through 
Ken era, they foim nine tenths of Mull and a wide tract on the 
opposite coast of Morven and Ardnamuichan. The islands of 
Muck, Eig, Hum, and Canna aio more remote outliers of these 
formations to the north-west, which also form the Treshimsh. Islands 
— Ulva, Gometra, and Staffa, with its far-famed caves and heautiiul 
columnar cliffs. From tlieir relation to the stratified beds, these 
rocks evidently belong to a recent period in the history of the eaith, 
many of them not older than the upper tertiary At that time the 
west of this county, and especially the island of Mull, had formed the 
site of active volcanoes, rivalling in extent and activity any now 
known at least in Europe The ti ap rocks in Kmtyre connect them 
with those m central Scotland and the north of Ii eland, whilst those 
in Skye are their continuation to the noitk. 

Argyll is not rich in mineral products possessing an economic 
value. The lead mines of Strontian, in Sunart, produced m 1872 
about twelve tons of lead ore A vein of arsenical nickel was 
discovered m 1849 by the duke of Argyll near Inveiaray Fine 
specimens of the harmotome or cross-stone occur at Strontian, of the 
heliotrope or bloodstone m Rum, and of natrolite, siolezite, stilbite, 
and other zeolites in the trap rocks of Mull, Moiven, and Lorn 

Argyllshire was formerly interspersed with natural forests, 
remains of which. — consisting chiefly of oak, ash, pme, 
and birch — are still visible in the mosses But, owing 
to the clearance of the ground for the introduction of 
sheep, and the neglect of planting, the county is now remaik- 
able for its want of wood, except m tbe neighbourhood of 
Inveraray, where there are extensive and flourishing planta- 
tions. A great part of the county is unfitted for agricul- 
ture, but many distucts affoid fine pasturage for the hill 
sheep , and some of the valleys — as Glendaruel — exhibit 
great fertility. The usual Scottish grains and loots are 
all more or less grown 

The chief branches of industry are the reaung of cattle 
and sheep, and the herring fishery The cattle, though of 
small size, aie equal, if not superior, to any other breed 
in the kingdom, and are in great demand in. the markets 
of the south, to which they are sent in immense num- 
bers Dairy husbandry is practised to some extent m 
the southern parts of Kmtyie, where there is a large pro- 
portion of arable land. In the higher tracts sheep have 
very advantageously been substituted for cattle The black- 
faced is the species that is now almost universally reaied 

Argyllshire is an attractive field for the sportsman, its I 
deer forests, grouse-shootings, and salmon-fishings being | 
among the best in Scotland. The lents derived from these 
souices have greatly increased duimg the last half century. 
As examples of these it may be stated, that the deer-forest 
of Blackmount is let for about £3000 a year, and the 
salmon-fishing of Ardnamurchan for upwards of £600 
Loch Fyne is celebiated for its herring fishery, hut during 
1873 and 1874 the shoals have not advanced beyond the 
Sound of Kilbrannan 

The manufactures of Argyllshire are very limited, con- 
sisting solely of whisky and gunpowder , the former is 
produced at Campbeltown and m Islay, and the latter at 
Karnes (Kyles of Bute), and at Melfort, Furnace, Ac. 

There were originally only military loads in Argyllshire, 
but these were giadually supplemented by others formed at 
the joint expense of Government (by a grant and mainten- 
ance) and the county, by means of assessment under the 
Load Commissioners — consequently there have never been 
any tolls The Government grant was withdrawn about 
1860, and the roads are now maintained solely by assess- 
ment, which is levied equally on landloids and tenants 
By means of steamers there is regular intercourse between 
"various parts of the extensive coast and the Western 
metropolis. In order to avoid the circuitous passage 
Hound the Mull of Kintyie the Chinan Canal was con- 


, s H I 11 E 

structed, extending across the isthmus from Ardnshaig to 
Loch Cnnan, a distance of 8 miles, and another canal 
unites Campbeltown with Dalavaddy The Crinan is deep 
enough for vessels drawing 12 feet of water , its breadth 
at the surface is 66 feet, and at the bottom 30, and the 
passage is interrupted by fifteen locks There are about 
twenty bank branches m the county There are (1875) 
four weekly newspapeis published in Argyllshire 

The antiquities of the county comprise monoliths, cneles 
of standing stones, ciannoges, and cairns. In almost all 
the burying grounds — as at Campbeltown, Keil, Soroby, 
Kilchousland — there aie specimens of sculptuied crosses 
and slabs, many of which are figured in The Sculptured 
Stones of Scotland , vol n , published by the Spalding Club, 
and Archaeological Sketches in livniyie , by Capt T. P 
White For other subjects of archaeological interest sco 
The Pioc of Antiq Soc. of Scotland, vols. iv vi \m 
Besides the famous ecclesiastical remains at Iona, there are 
rums of a Cistercian pnoiy in Oionsay, and of a church 
founded by Someilid at Saddel. Among castles may be 
mentioned Dunstaffnage, Aidtormsh, Skipness, Kilchurn, 
Aidchonnel, Dunolly, Duuderaw, and Camck 

The earhest recoided eient in the history of Argyllshire 
is the settlement m the 4th or 5 th century of a body of 
Irish Scots, under the leadership of Ere, who soon ex- 
tended their power and established a dynasty The most 
famous of their kings was Aldan, the friend of Columba. 
In the 8th century the distuct fell into the hands of Noi- 
wegian adventuieis, and continued for five or six hundred 
years under Norwegian conti ol, till the rise of a deliverer 
called Somerlid Along with the Hebndean Isles, all the 
western parts of Argyll came to the Scottish monarcks 
by conquest in the 14th century Some trine after, Mac- 
donald, the representative of this region, obtained leave 
from the Scottish crown to hold his possessions as a 
feudatory to that kingdom , but his turbulent spirit involved 
him and his family m repeated rebellions These were 
at last punished by the forfeiture of the estates, which, 
along with the titles, were bestov, ed on the Campbells of 
Lockow, who have ever since retained them Cohn, 
second Lord Campbell, was created earl of Argyll m 1457 , 
Archibald, second earl, fell at Floddcn ; Archibald, fourth 
earl, was the first nobleman m Scotland who declared him- 
self a Protestant , Archibald, fifth earl, is famous as the 
supporter of Queen Mary , Archibald, the eighth eazl, and 
other prominent holders of the titles, are noticed m the 
aiticle immediately preceding The tenth eail was raised 
to the dukedom of Argyll in 1701. The title is now 
(1875) held by a member of the same family, George 
Douglas Campbell, eighth duke. 

Like other parts of the Highlands of Scotland, this 
county was the seat of several clans, of which the princi- 
pal were the Campbells, the Macleans, the Stewarts of 
Appm, the Macdonalds of Glencoe, the Macquames, and 
the Macdougalls , and the number of Campbells is still a 
striking feature of the personal nomenclature of the 
county Gaelic is still to a considerable extent the verna- 
cular dialect The chief proprietors are the duke of 
Argyll and earl of Bieadalbane, whoso estates are respec- 
tively 168,000 and 179,000 acres in extent. The other 
I principal estates, according to extent, are those of Poltat- 
j loch (183,000 acres), Islay 7 67,000), Jura (55,000), Ard- 
namurchan (55,000), Sunart (54,418), Kildalton (54,250), 
and Ardkinglass (51,670) The total number of owners of 
land possessing one acre or upwards was, in 1872-73, 581, 
and of owners who had less than one acre, 2283. 

The valued rent of the county for 1874-75 is (exclusive 
of burghs and canals) £416,543. The valuation of the 
burghs is — Campbeltown, £20,624 ; Oban, £11,763, In- 
veraiay, £3323. The county returns one member to parks- 
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merit, and liad in 1873-74 a constituency of 3010. Inver- 
aray, Campbeltown, and Oban are contributory burghs to 
Ayr It is governed by a lord-lieutenant and high- sheriff, 
about 48 deputy-lieutenants, a sheriff, and four substitutes 
The justiciary circuit-court for the counties of Argyll and 
Bute is held at Inveraray m spring and autumn. Sheriff- 
courts are held at Inveraray, Tobermory, Campbeltown, 
and Fort-William , and couits for small-debt actions, four 
tunes a year, at Oban, Lochgilphead, Dunoon, and Bow- 
more, m Islay There aie three prisons (at Campbeltown, 
Inveraray, and Tobermory), five poorhouses, an asylum at 
Lochgilphead for the Argyllshire and Bute district, sea- 
side homes for convalescents at Dunoon and at Kilmun, 
and a county militia barracks at Campbeltown The ecclesi- 
astical statistics of the county are as follows — The Estab- 
lished Church of Scotland has a synod, 6 presbyteries, 
40 parish and 18 quoad sacra churches, and 14 chapels of 
ease The Free Chuich has a synod, 5 presbyteries, and 
46 churches The United Presbyterians have 8 churches 
connected with 2 presbyteries The Episcopalians have 
a bishopnc (Argyll and the Isles), a dean, and 17 clergy- 
men ; and the Roman Catholics have 5 priests. In 1871 
there were 79 18 per cent, of the children between 5 and 
13 years of age receiving education — Argyllshire in this 
respect standing above ten counties, but 7 36 below the 
highest, Perth The population of Argyll has been de- 
creasing since 1831, from the extensive emigration that has 
been going on, puncipally to Canada The following is 
the state of its population since the commencement of 
the present century— 1801, 81,277 , 1811, 86,541, 1821, 
97,316; 1831, 100,973; 1841, 97,371 , 1851, 89,298, 
1861, 79,724, 1871, 75,679. 

ARGYRO-CASTRO ( Etgir Castri), a town in the valley 
of the Dnno, m the province of the Avlona, m Albania 
(Epirus). It has been variously identified with Hadnano- 
polis and Antigonea, and is supposed to preseive the 
name of the ancient Argyrnu It is the focus of the 
Mussulman aristocracy of Epirus, and contains the 
ruins of an imposing castellated fort. There is a consider- 
able manufacture of a fine kind of snuff, called Fuli 
Hobhouse and Holland estimated the inhabitants at 20,000 , 
but in 1814 the town was almost depopulated by a plague, 
and the number has sunk to 6000. 

ARGYROPULUS, or Akgykoptjlo, John, a learned 
Greek who lived during the 15th century. He appears to 
have crossed over to Italy about 1434, and m 1442 was 
made rector of the university at Padua About 1456 he 
was invited to Florence by some of the Medici, and was 
there appointed piofessor of Greek m the university. 
Fifteen years after he removed to Rome, where he continued 
to act as professor of Greek till his death, which took place 
probably soon after 1489. His principal works were tians- 
lations of the following portions of Aristotle — Categories, 
De Interpret, Analyt. Post , Fkysics , De Casio, De Anima, 
Metaphysics , Nicom Ethics, Politics His only original 
published writing is an Expositio Ethiconm Aristotelis 
Several of his writings exist still in manuscript. 

ARIADNE (’ApiaBvrj — ’Apiayvr}, the Cretan form of 
ay vos being aSvos), in Greek Mythology , a personification of 
the return of Spring, at which period took place, it was 
believed, Ariadne’s marriage with Dionysos (Bacchus), who 
also, after an absence throughout the winter, was thought to 
return amid the rejoicings of spring. This marriage was 
the great feature m her worship, which appears to have 
cnginated in Crete, and to have been mostly confined to 
that island and to Naxus, where annually it was celebrated 
by the people with dances and a festival called Theodaisia 
But though married to Dionysos, and sometimes called his 
wife (aKovri's, Hesiod, Theogony, 948), she did not generally 
appear in this character. On the contrary, in the Odyssey 
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(xi. 321-325), it is said that Axtemis slew her, with the 
consent of Dionysos, at Dia (near Cnossns), before she could 
reach Athens with Theseus Her death would thus seem 
a punishment for her infidelity But in the current legend 
her connection with Dionysos did not begin till he found 
her asleep m Naxus after her despair at being abandoned 
by Theseus, with whom she had escaped from Crete after 
assisting him against her father, the fierce Minos, to slay 
the Minotaur She had given Theseus a clue by means of 
which, while she retained the other end, he could find his 
way through the labyrinth, m winch he had to fight that 
monster with human body and bull’s head In the Iliad 
(xvin. 591) she is spoken of as the fair-haired Ariadne, for 
whom Daedalus had skilfully made a dancing-place (x°pos) 
m Cnossus, and it is probable that the reference heie is 
to the dances with which her marriage was celebrated in 
Crete Possibly also the description of her as a daughter of 
Minos, which is as early as the Odyssey (xi 321), was not 
founded m the belief of the Cretans, to whom she was a 
goddess, but arose elsewhere from observation of her pecu- 
liarly local character. Another form of her name m Crete, 
’AptZrjXa. ( = <j>avepa), refers to her as a being connected with 
the return of a bright season m nature In works of art 
her marriage with Dionysos, and her abandonment by 
Theseus m Naxus, are known to have been frequently the 
subj’ect of representation Examples of both still exist on 
the vases and m mural paintings The scene where she 
holds the clue to Theseus occurs on a very eaily vase m 
the Bntish Museum 

ARIANO, a town of Italy, m the province of Avellmo, 
about 38 miles N E. of Naples, situated 2500 feet abova 
the level of the sea, on a steep and rocky hill, between the 
rivers Galore and Tnbaldo. Founded by the G reek governors 
of Apulia, it continued to be an important military post for 
seveial centuries, and was frequently taken and retaken 
during the vanous dynastic struggles of southern Italy. 
A parliament was held here by Roger I in 1140, and m 
1648 the town was pillaged by the duke of Guise. It is 
still a bishop's see, and the chief towm of a circondano , 
with a cathedral, and a large numbei of churches Earthen- 
ware is manufactured, and there is some trade m wine and 
butter. The most peculiar feature cf the town is the 
multitude of troglodytic dwellings, in which the poorer 
classes reside The district is highly volcanic, and the town 
has suffered severelyfrom earthquakes ( 1 45 6, 1 7 32), and only 
7 miles distant is the lake of Amsanctus (Mofete), remark- 
able for its suffocating exhalations. Population, 14,347. 
(See Yitate, Stoi'ia della Cittd d* Ariano, Rome, 1794.) 

ARLANS See Aeius 

ARIAS MONTANUS, Benedictus, one of the most 
learned Onental scholars of his time, and the editor of the 
Antwerp Polyglott, was born at Frescenal de la Sierra, in 
Estremadura, m 1527. After studying at the university 
of Alcala, he joined the Benedictine order In 1562 he 
accompanied the bishop of Segovia to the Council of Trent. 
After a few years spent in retirement at Aracena he went to 
Antweip, at the request of Philip II., to edit the Polyglott 
Bible that had been projected by Plantm the printer. The 
work appeared m 8 volumes folio, between 1568 and 1573. 
The Jesuits founded on it several charges of heresy againsi 
Arias, from which he succeeded in clearing himself, though 
only after several visits to Rome. He declined the offer 
of a bishopric from the king, but after some time spent in 
retirement at Aracena, became librarian at the Escorial. 
The closing years of his life were passed at Seville, where 
he died m 1598. 

ARICA, a sea-port of Peru, in the department of 
Moquegua, in lat. 18° 28' S, and long 70° 10' W. It 
was at one time a city of 30,000 inhabitants, and had a 
large export trade m wool, copper, and silver ; but in con- 
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sequence of civil war (1821) and earthquakes (1832, 1808), 
it has greatly declined , of late, however, it has shared m 
the general revival of Peru The Government has taken 
measures for the improvement of the port, which is con- 
nected by railway with Tacna, abont 38 miles inland, where 
many of the merchants reside Population, about 4000 
ARIEGE, a department of France, bounded on the S 
by Spam, W by Kaute-Garonne, NE by Aude, and SE 
by Pyi dudes Orientals It embraces the old countsbp of 
Foix, and a portion of Languedoc and Gascony, and has 
an area of 1889 square miles The southern part is 
occupied by the Pyienees, which here contain some of the 
highest peaks m France, as, Pic d’Estats (which is 10,811 
feet above the level of the sea), Montcalm (10,512), Font* 
aigente, and Montleon Communication with Spam is 
afforded by a large number of ports or cols, which are, 
however, for the most part difficult paths, and only practi- 
cable for a few months m the year The northern portion 
consists of a kind of plateau, broken by beautiful and 
fertile valleys. Ariege belongs to the Garonne basin, and 
13 watered by the Salat, the Arize, and the Ariege, with 
their tributaries The climate is mild m the south, but 
naturally very severe among the mountains The country 
affords excellent pasture, and a considerable number of 
cattle, sheep, and swme are reared , but there is little 
arable land, and what exists is broken up mto small crofts. 
There is abundance of minerals — lead, copper, manganese, 
and especially iron, being largely obtained. Alum is found 
at Mas-d’Azil, alabaster among the mountains, building- 
stone at Pamiers, maible at Belesta, &c Warm mineral 
springs are common. The preparation of woollen cloths, 
the forging of iron, and manufacture of steel are the 
principal industries j while soap, paper, and wooden wares 
are likewise produced. Among the celebrated men of the 
department are Gaston de Foix, Pope Benedict XII , and 
Pierre Bayle. The chief town is Foix, the arrondissements, 
Foix, St Girons, and Pamiers Population, 244,798 
ARION (pronounced An'on), a celebrated poet and 
citbara player, a native of Methymna, m Lesbos. As he 
is said to have been the friend of Penander, tyrant of 
Corinth, he must have flourished about 625 b o. Several of 
the ancients ascribe to him the invention of the dithyramb 
and of -riithy rambic poetry , it is probable, however, that 
his real service was confined to the organisation of that 
verse, and the conversion of it from a mere drunken song, 
used in the Bacchic revels, to a measured antistrophic 
hymn, sung by a trained body of performers. Nothing 
more is known of the life of Anon, with the exception of 
the beautiful story first told by Herodotus, and afterwards 
elaborated and embellished by many subsequent writers. 
According to Herodotus, Anon had become desirous of 
exhibiting his skill m foreign countries, and, leaving 
Corinth, had travelled through Sicily and parts of Italy, 
where he gamed great fame, and amassed a large sum of 
money At Tarentum he embarked for his homeward 
voyage m a ship belonging to Corinth. The sight of his 
treasure roused the cupidity of the sailors, who resolved to 
possess themselves of it by putting him to death. In 
answer to his entreaties that they would spare his life, 
they insisted that he should either die by his own hand on 
shipboard, or cast himself into the sea. Arion chose the 
latter, and as a last favour begged permission to sing a 
parting song. The sailors, desirous of hearing so famous 
a musician, consented, and the poet, standing on the deck 
of the ship, arrayed m the rich gannents m which be was 
accustomed to be habited, sang a dirge accompanied by 
bis lyre. He then threw himself overboard, but instead of 
perishing, as the sailors imagined, he was miraculously borne 
up in safety by a dolphin, supposed to have been charmed 
by the music Thus he was conveyed to Toenarus, whence 
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he proceeded to Corinth, arriving before the ship from 
Tarentum Immediately on his arrival Anon related his 
story to Penander, the tyrant of Corinth, who was at first 
incredulous, but eventually learned the truth by a strata- 
gem. S um moning the sailors, he demanded w T hat had 
become of the poet. They affirmed that he had re- 
mained behind at Tarentum, upon which they were sud- 
denly confronted by Arion himself, arrayed m the same 
garments m which he had leapt overboard The sailois 
confessed their guilt, and were punished Herodotus and 
Pausanias both refer to a brass figure at Ttenarus, w r hich 
was supposed to represent Arion seated on the dolphin’s 
back But this story is only one of several m which the 
dolphin appears as saving the lues of favoured heioes 
Among others, it is curious that Taras, the mythical founder 
of Tarentum, is said to have been conveyed m this manner 
from Tsenarus to Tarentum. On Tarentme coins a man 
and dolphin appear, and hence it may be thought that the 
monument at Tsenarus represented Taras, and not Arion 
From the frequent appearance of the dolphin m mythical 
stories of voyages, it has been conjectured that it was looked 
upon as m some way the preserver of those at sea, and 
votive offerings would therefore be given to it by those 
who had escaped the perils of the deep. At the same 
time, the connection of Apollo with the dolphin must not 
be forgotten. Under this form the god appeared when he 
founded the celebrated oracle at Delphi, the name of which 
commemorates the circumstance. He was also the god of 
music, the special preserver of poets, and to him the lyre 
was sacred. The story of Arion seems, therefore, to be 
but one of the many and varied forms of the wide-spread 
myth of Apollo. Among the numerous modern versions of 
it, particular mention may be made of the pretty liomamt 
“ Arion ” by A W Schlegel 

ARIOSTO, Lodovico, one of the greatest poets of Italy, 
was born at Reggio, in Lombardy, on the 8th Sept. 1474. 
His father was Niccolo Ariosto, commander of the citadel 
of Reggio. He showed a strong inclination to poetiy 
from lus earliest years, but was obliged by his father to 
study the law — a pursuit in which he lost five of the best 
years of his life. Allowed at last to follow his inclina- 
tion, he applied himself to the study of the classics 
under Gregorio da Spoleti. But after a short time, dur- 
ing which he read the best Latin authors, he was de- 
prived of his teacher by Gregorio’s removal to France 
as tutor of Pnnce Sforza. Anosto thus lost the oppor- 
tunity of learning Greek, as he intended His father 
j dying soon after, he was compelled to forego his literary 
occupations to undertake the management of the family, 
whose affairs v.ere embarrassed, and to provide for his 
nine brothers and sisters, one of whom was a cripple He 
wrote, however, about this time some comedies m prose 
and a few lyrical pieces. Some of these attracted the 
notice of the cardinal Ippohto of Este, who took the young 
poet under his patronage, and appointed him one of the 
gentlemen of his household. This prince usurped the 
chaiacter of a patron of literature, -whilst the only reward 
which the poet received for having dedicated to him the 
Orlando Fuiioso, was the question, u Where did you find 
so many stones, Master Ludovic V* The poet himself tells 
us that the cardinal was ungrateful; deplores the time 
which he spent under his yoke ; and adds, that if he 
received some niggardly pension, it was not to reward him 
for his poetry, which the pi elate despised, but to make 
some just compensation for the poet’s running like a mes- 
senger, with risk of his life, at his eminence’s pleasure. 
Nor was even this miserable pittance regularly paid during 
the period that the poet enjoyed it. The cardinal went to 
Hungary in 1518, and wished Ariosto to accompany 
him. The poet excused himself, pleading ill health, his 
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love of study, tlie care of his private affairs, and the age of 
his mother, -whom it would ha\e been disgraceful to leave 
His excuses were not received, and even an interview was 
denied him Anosto then boldly said, that if his emin- 
ence thought to have bought a slave by assigning him the 
scanty pension of 75 crowns a year, he was mistaken and 
might withdiaw his boon — which it seems the cardinal did 

The cardinal's brother, Alphonso, duke of Ferrara, now 
took the poet under his patronage This was but an act 
of simple justice, Anosto having already distinguished 
himself as a diplomatist, chiefly on the occasion of two 
visits to Home as ambassador to Pope Julius II. The 
fatigue of one of these hurried journeys brought on a com- 
plaint from which he never recovered , and on his second 
mission he was nearly killed by order of the violent Pope, 
who happened at the time to be much incensed against 
the duke of Ferrara On account of the war, his salary 
of only 84 crowns a year was suspended, and it was with- 
drawn altogether after the peace , m consequence of which 
Anosto asked the duke either to provide for him, or to 
allow him to seek employment elsewhere A province, 
situated on the wildest heights of the Apennines, being 
then without a governor, Ariosto received the appointment, 
which he held for three years. The office was no sinecure 
The province was distracted by factions and banditti, the 
governor had not the requisite means to enforce his autho- 
nty, and the duke did little to support his minister. Yet 
it is said that Ariosto’s government satisfied both the 
sovereign and the people confided to his care ; and a story 
is added of his having, when walking out alone, fallen m 
with a party of banditti, whose chief on discovering that 
his captive was the author of Orlando Furioso, humbly 
apologised for not having immediately shown him the re- 
spect which was due to his rank. Although he had little 
reason to be satisfied with his office, he refused an embassy 
to Pope Clement VII. offered to him by the secretary of 
the duke, and spent the remainder of his life at Ferrara, 
writing comedies, superintending their performance, as 
well as the construction of a theatre, and correcting his 
Orlando Furioso, of which the complete edition was 
published only a year before his death. He died of con- 
sumption on the Gth of June 1533. 

That Anosto was honoured and respected by the first 
men of his age is a fact , that most of the princes of Italy 
showed him great partiality is equally true ; but it is not 
less so that their patronage was limited to kind words. 
It is not known that he ever received any substantial mark 
of their love for literature : he lived and died poor. He 
proudly wrote on the entrance of a house built by himself, 
“ Parva, sed apta mihi, sed nulli obnoxia, sed non 
Sordida, parta meo sed tamcn cere domus , ’’ 

which serves to show the incorrectness of the assertion of 
flatterers, followed by Tiraboschi, that the duke of Ferrara 
built that house for him. The only one who seems _ to 
have given anything to Ariosto as a reward for his poetical 
talent was the Marquess del Yasto, who assigned him an 
annuity of 1 00 crowns on the revenues of Casteleone, in 
Lombardy ; but it was only paid, if ever, from the end of 
1531. That he was crowned as poet by Charles Y. seems 
untrue, although a diploma may have been issued to that 
effect by the emperor 

The character of Ariosto seems to have been fully and 
justly delineated by Gabrielle, his brother : — 

“ Ornabat pietas et grata modestia Yatem, 

Sancta fides, dictique memor, nramtaque recto 
Justitia, et nullo patientia victa lab ore, 

Et constans virtue animi, et dementia mitis, 

Ambitione pxocul pulsa. fastftsque tumore.” 

His satires, in which we see him before us such as he 
was, show that there was no flattery in this portrait In 
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these compositions we aie struck with the noble inde- 
pendence of the poet. He loved liberty with a most jealous 
fondness. His disposition was changeable withal, as he 
himself very frankly confesses in his Latin verses, as well 
as m the satires 

“ Hoc olim mgemo vitalcs hausimus auras, 

Multa cito ut placeant, displicitura brevi 
Hon in amore modo mens liaec, sed m omnibus impar 
Ipsa sibi longa non retinenla mora ” 

Hence he never would hind himself, either by going into 
orders, or by marrying, till towards the end of his life, 
when he espoused Alessandra, widow of Tito Strozzi He 
had no issue by his wife, but he le£t two natural sons by 
different motheis. 

His Latin poems do not perhaps deserve to be noticed : 
in the age of Flanunio, Yida, Fracastoro, and Sannazzaro, 
better things were due from a poet like Anosto Ilis 
lyrical compositions show the poet, although they do not 
seem worthy of his powers Ilis comedies, of which ho 
wrote four, besides one which he left unfinished, are 
avowedly imitated from Plautus and Terence , and although 
native critics may admire m them the elegance of the 
diction, the liveliness of the dialogue, and the novelty of 
some scenes, few will feel interest either m the subject or 
in the characters, and none would now approve the immoral 
passages by which they are disfigured, however grateful 
these might be to the audiences and patrons of theatrical 
representations m Ariosto’s own day. 

Of all the woiks of Ariosto, the most solid monument of 
his fame is the Orlando Funoso , the extraordinary merits 
of which have cast into oblivion the numberless romance 
poems which inundated Italy during the 15th, 16th, and 
17th centuries. 

The popularity which an earlier poem on the same theme, 
Oilando Innamorato, byBoiardo, enjoyed in Ariosto’s time, 
cannot be well conceived, now that the enthusiasm of the 
Crusades, and the inteiest which was attached to a war 
against the Moslems, have passed away Boiardo wrote 
and read his poem at the court of Ferrara, but died before 
he was able to finish it Many poets undertook the difficult 
task of its completion ; but it was reserved for Ariosto both 
to finish and to surpass his original. Boiardo did not, 
perhaps, yield to Anosto either m vigour or in uchness of 
imagination, but he lived in a less refined age, and died 
before he was able to recast or even finish the poetical 
romance which he had written under the impulse of his 
exuberant fancy. Ariosto, on the other hand, united to a 
poweiful imagination an elegant and cultivated taste. He 
began to write his great poem about 1503, and after having 
consulted the first men of the age of Leo X , he published 
it in 1516, in only 40 cantos (extended afterwards to 46) ; 
and up to the moment of his death never ceased to correct 
and improve both the subject and the style. It is in this 
latter quality that he excels, and for which he had assigned 
him the name of Divino Lodovico Even when he jests, he 
never compromises his dignity; and m pathetic descrip- 
tion or narrative, he excites the reader’s deepest feelings. 
In his machinery he displays a vivacity of fancy with 
which no other poet can vie ; but he never lets his fancy 
carry him so far as to omit to employ, with an art peculiar 
to himself, those simple and natural pencil-strokes which, 
by imparting to the most extraordinary feats a colour of 
reality, satisfy the reason without disenchanting the 
imagination. The death of Zerbino, the complaints of 
Isabella, the effects of discord among the Saracens, the 
flight of Astolfo to the moon, the passion which causes 
Orlando’s madness, teem with beauties of every variety. 
The supposition that the poem is not connected throughout 
is wholly unfo un ded ; there is a connection which, with a 
little attention, will become evident. The loye of Buggero 
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and Bradamante forms tlie main subject of tlio Furioso , 
every part of it, except some episodes, depends upon tins 
subject, and the poem ends with, their marriage 

The first complete edition of the Orlando Furioso was published 
at Feiraia m 1532, as noted above The edition of Moiali (Milan, 
1318) follows the text of the 1532 edition with great correctness. Of 
editions published m England, these of Baskerville (Biimiugham, 
1773), and Pamzzi (London, 1834), are the most important The 
indiffeient tianslations into English of Harrington and Hoole have 
been supeiseded by the spuitcd rendeimg of Rose, 

ARISTAEUS (from dpurrog, best), a divinity whose 
worship was widely spread throughout Greece, but con- 
cerning whose origin and career the myths are somewhat 
obscuie The account most generally received connects 
him specially with Thessaly Apollo earned off fiom 
Mount Pelion the nymph Gyrene, daughter or grand- 
daughter of Peneus (Peneius), and conveyed her to Libya, 
wheie she gave birth to Aristae us. From this circumstance 
the town of Cyrene took its name The child was at first 
handed over to the care of the Hours, or, according to 
another version, to the nymph Melissa and the centaui 
Chiron He afterwards left Libya and came to Thebes, 
where he received instruction from the Muses m the arts 
of healing and prophecy, and married Autonoe, daughter 
of Cadmus, by whom he had seveial children, among 
others, the unfoitunate Actaaon He is said to have visited 
Ceos, where, by erecting a temple to Zeus Icmseus (the 
givei of moisture), he fieed the inhabitants from a terrible 
drought. The islanders worshipped him, and occasionally 
identified him with Zeus, calling him Zeus Aristseus 
After travelling through many of the AEgean islands, 
through Sicily, Sardinia, and Magna Grascia, everywhere 
conferring benefits and receiving divine honours, Aristas us 
came to Thrace, "where he was initiated into the mysteries 
of Dionysos, and finally disappeared near Mt Hsemus 
While m Thrace he is said to have caused the death of 
Eurydice, who was bitten by a snake while fleeing from 
lum, Aristseus was essentially a benevolent deity , he was 
worshipped as the first who introduced the cultivation of 
bees, and of the vine and olive ; he was the protector of 
herdsmen and hunters (and was therefore called vopiog and 
aypevg) , he warded off the evil effects of the dog-star ; he 
possessed the arts of healing and prophecy In ancient 
sculptuies and coins he is represented as a young man, 
habited like a shepherd, and sometimes carrying a sheep 
on his shoulders Occasionally he is accompanied by a 
bee or a dove. 

ARISTANDER, the favourite soothsayer of Alexander 
the Great, who consulted him on all occasions After the 
death of the monarch, when his body had lam unbuned 
for thirty days, Anstander procured its bunal by foretelling 
that the country m which it was interred would be the 
most prosperous in the world. He is probably the author 
of a work on prodigies, which is referred to by Pliny and 
Lucian 

ARISTARCHUS, of Samothraee, the most famous of 
the Greek grammarians and critics, flourished about 160 
b c He spent the greater part of his life at Alexandria, 
where he studied m the school of Aristophanes of Byzan- 
tium. He acquired the highest reputation for critical skill, 
and founded a school for philology, which long flourished 
at Alexandna and afterwards at Rome. Ptolemy V. 
(Epiphanes) and Ptolemy VII. (Physcon) are said to 
have been among his pupils. During the reign of Physcon, 
who exercised great cruelty towards the learned men m his 
capital, Aristarchus withdrew to the isle of Cyprus, where, 
it is said, he suffered from dropsy, and voluntarily starved 
himself to death. Aristarchus commented on Pindar, 
Archilochus, JEschylus, Sophocles, Aristophanes, and Ion ; 
hut his meat fame rests on his recension of Homer. His 
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principal object was to secure a thoroughly accurate text, 
and he carefully removed all supposed interpolations, 
marking with an obelus lines considered by him to be 
spurious, and with an asteusk those that seemed particu- 
larly beautiful. His edition was highly valued, and has 
been the basis of all subsequent recensions The cu- 
ticism of Aristarchus was not merely verbal , he attended 
carefully to metre, he arranged the Iliad and Odyssey 
in books, as we now have them; and he wrote elaboiate 
commentaries, entering into all questions of mythology 
and geography. He is also said to have been the first to 
apply accents to the Homeric poems Of his numerous 
commentaries, and his longer treatises, particularly that On 
Analogy , only a few fragments have come down through 
the later scholiasts See Matthesius, Desputatio de An* 
tarcho Gravnmatico ; Villoisson, Proleg ad Horn II , F 
A Wolf, Proleg m Rom, , Lehrs, De Anstarchi Stud us 
Romericis 

ARISTARCHUS, a Greek astronomer of Samos, who 
lived about 280-264= bo He is famous as being the first 
to maintain that the earth moves round the sun Ho 
mention, indeed, is made of this doctrine m his only 
survivi ng work, Uepl peyeOan' Kal air ocrrrj par cuv } which treats 
of the Magnitudes and Distances of the Sun and Moon , 
but Archimedes, in his Arenanus, quotes from a work 
written by Aristarchus as a refutation of astrology, which 
renders it certain that the Samian astronomer had clearly 
anticipated the grand discovery of Copernicus That the 
latter was unacquainted with the doctiineof Anstarchus 
is equally certain from the fact that the editio pnneeps 
of Archimedes had not appeared till after Copernicus’s 
death The method given by Aristaichus of estimating 
the relative lunar and solar distances is geometrically 
correct, though the mstiuinental means of obseivation 
at his command rendered his data erroneous His work 
has been published m Latin by G Valla, Venice, 1498, 
folio , in Greek and Latin, with the commentary of Pap- 
pus, by Wallis, Oxford, 1688 , andm a French translation 
by Fortia d’Urban, Paris, 1823, 8vo, See Delambre, 

| Ilist. de Vastronome ancienne. 

ARISTEAS, a somewhat mythical personage, said to 
I have been a native of Proconnesus, an island m the Pio- 
pontis. He travelled extensively, under the inspiration of 
! Apollo, through the countries north and east of the Eux- 
mo, and visited the Hypeiboreans, Issedmes, and Anmaspi. 
His date is uncertain , Suidas places him m the period 
of Croesus and Cyrus, others before the tune of Homer 
Herodotus and those who write of him regarded him as a 
magician, whose soul could enter and leave his body at 
pleasure At Proconnesus he is said to have entered a 
shop and died there While the owner of the shop was 
informing his family of the event, a stranger from Cyzicus 
told them that he had met and spoken with Ar is teas. 
On going to the shop they did not find him, either dead 
or alive. Seven years after, he returned, wrote his poem, 
the Anmaspea, and again disappeared, 340 years later, 
he is said to have appealed at Metapontum, and com- 
manded the inhabitants to raise an altar to Apollo, and a 
statue to himself. Of his poem, about a dozen lme3 are 
preserved by Longinus and Tzetzes. It appears to have 
contained geographical details. Some wnters — Dionysius 
of Halicarnassus, for instance — do not believe that Ansteas 
was the author of this poem. 

ARISTIDES, surnamed the Just, was the son of 
Lysimachus, a native of Athens, of the tribe Antiochis. 
His family appears to have been of noble descent , at least 
it is known that Caliias, the torch-bearer at the Eleusmian 
mysteries, and reputedly the wealthiest man in Athens, 
was a cousin or near kinsman. Plutarch maintains, 
m opposition to Demetrius Phalereus, that Aristides was 
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yery poor, and never enriched himself at the expense of the 
state. His poverty, however, seems scarcely reconcilable with 
the fact that he was made archon at a time when the pos- 
session of a certain amount of property was an indispensable 
qualification for that office But extremely little is known 
of his early life So far as political tendencies went, lie 
had been a companion and follower of Chsthenes, and it 
is also told that he had a great veneration for the character 
and legislation of Lycuigus. He, therefore, naturally took 
the aristocratic side m questions of state policy, and conse- 
quently found himself incessantly opposed to the great 
democratic leader, Themistocles Plutarch relates many 
anecdotes of the constant opposition between the two, but 
in several points his account must be inaccurate 1 

The first certain appearance of Aristides m history was 
at the battle of Marathon, 490 bo, where he was one of 
the ten generals, and led his own tribe, Antiochis He is 
said to have been second m command to Miltiades Accord- 
ing to custom each of the ten generals had supreme com- 
mand of the whole army for one day , Aristides saw the j 
disadvantages of this system, 'which totally prevented any 
fixed plan being carried out, and by Ins advice and example 
prevailed on the other generals to relinquish their light m 
favour of Miltiades This prudent measure contributed 
largely to the success of the battle, in which also, according 
to Plutarch, much was due to the valour of Aristides He 
was left with one tribe to collect the spoil from the field 
of battle, while Miltiades maiched to Athens to piotect 
the city from the Persian fleet He discharged the duty 
intrusted to him with the most scrupulous honesty Next 
year he was made archon eponymus, and his reputation 
for justice appears to have been increased by the manner 
in which he performed the duties of his office But his 
great rival, Themistocles, who had been meanwhile increas- 
ing his own power, grew jealous, and gradually raised a 
strong feeling against him by representing how dangeious 
it was for a democracy that any individual should be 
allowed to gain such influence as that of Austides. The 
Athenians, uneasy at this idea, banished him hy ostracism 
m 483. It is said that, on this occasion, an ignorant 
fellow, who did not know Austides, came up to him, and, 
giving him his shell, deshed him to write upon it the 
name of Austides The latter asked in surpnse if Aristides 
had done lnm any wrong “No,” was the reply, “and 
I do not even know him, but it irritates me to hear him 
everywhere called the just.” Aristides made no answer, 
but took the shell and wrote his own name on it 

On the night before the battle of Salamis, Aristides, 
who was still m exile, made a peiilous journey through 
the enemy’s fleet, and reached the tent of Themistocles 
He told him that he had come to bury in oblivion then 
former differences , that he had learned his plan for giving 
battle to the Persian fleet m the narrow straits of Salamis, 
and highly approved of it, and that he would assist him 
to the utmost of his ability. By his influence the other 
generals were induced to assent to the plans of Themistocles, 
of whom they were somewhat jealous. On the day of 
battle, Austides collected some Athenian volunteers, and 
made a descent on the little island of Psyttalea, which 
was filled with the forces of the enemy. These he routed 
and almost annihilated After the victory of Salamis he 
dissuaded Themistocles from his ambitious plan of con- 
quering Asia by destroying the bridge which the Persians 
had built over the Hellespont, and thereby cutting off 
their communications 

About this time his sentence of exile appears to have 
been revoked, for m 479 he was general of the Athenians 
m the campaign against Mardonius, and shared with 
Pausanias the glory of the victory at Platsea By his 
prudent counsels before the battle, he settled a dangerous 
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dispute with the Tegetse, and after the victory, nhen tie 
Athenians and Lacedaemonians were contending as to the 
right of erecting the trophy, he prevailed on the Athenians 
to give up then claim The Lacedaemonians immediately 
followed this example, and the honours of the day were 
given to the Platseans He also instituted yearly sacrifices 
and quinquennial games at Platsea, to celebrate the victory 
over the barbarians and the liberation of Greece On his 
return to Athens, Aristides introduced the famous measure 
by which the archonship v as thrown open to all classes of 
citizens In 477, he was sent along with Cimon, over 
whom he had great influence, to take command of the 
Athenian contingent, under the general command of Pau- 
sanias the Lacedaemonian The haughtiness and oppressive 
conduct of the Spaitans had disgusted the allies, •who were 
completely won over by the mildness and piudence of 
Aristides and Cimon In a body the allied Greeks threw 
off the hegemony of Sparta, and formed a confederation 
undei the Athenians. To Aristides was committed the task 
of drawing up the laws for this confederacy, and settling 
the amount of tribute which should be paid by each 
state This duty he discharged to the complete satisfaction 
of the allies, who were delighted to be assessed at only 460 
talents. The first instalment of the tax was paid into the 
national treasury, then situated on the sacred island of 
Delos, but afterwards transferred to Athens, a measuie 
which Aristides is said to have declaied unjust but expe- 
dient 

The time and place of his death are uncertain It is 
known, at least, that he survived the banishment of Themi- 
stocles, for his geneious conduct towards his fallen rival is 
commemoiated by Plutarch He died, probably, about 468 
b c , according to some at Athens, according to otheis at 
Pontus He is said to have died in such poverty that he 
did not leave enough to defiay his funeral expenses, but 
had a tomb erected to him with funds from the public 
treasury. This tomb at Phalcrum was still to be seen 
m the time of Plutarch. His daughters received marriage 
portions from the state, and his son, Lysimachus, was 
granted a sum of money and a portion of land Such was 
the respect of the Athenians for the memory of their great 
statesman, that even his remote descendants are said to 
have received assistance from the public treasury 

ARISTIDES, JElius, surnamed Theodorus, a distin- 
guished Greek rhetorician or sophist, was the son of Eudae- 
mon, a priest of Zeus, and was born at Adnam, m Mysia 
The date of his birth is given by some as 129 ad, by 
others, with more probability, as 117. He studied with 
great assiduity, and early mamfestad an uncommon aptitude 
for all that pertained to the art of rhetouc He travelled 
extensively through Greece, Italy, Egypt, and Asia, and 
acquired such renown for eloquence that monuments were 
erected to him m several of the towns through which he 
pissed A record of his journeys has been preserved by 
lnmself, and his vanity appears to have been increased to 
an inordinate extent by his success Shortly after his 
return to Italy, he was seized with a peculiar illness, which 
lasted for 13 yeais, and the nature of which has been the 
subject of some speculation. It is described very fully in 
his six Sacred Discourses , along with a mass of details 
regarding visions, dreams, and wonderful cures. His 
account of these cures has excited considerable attention, 
from the similarity between them and the effects produced 
by Mesmerism or Hypnotism, i e., nervous sleep. Aristides 
meanwhile had settled at Smyrna, whither he had gone for 
the sake of his health. In 178, when the city was partially 
destroyed by an earthquake, he wrote an eloquent account 
of the misfortune to the Emperor Aurelius, with whom ha 
was a great favourite, and prevailed on him to give assist- 
ance to the citizens The Smyrmeans, out of gratitude for 

' II. — 64 
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tins service, called Aristides tlio founder of tlieir city, and 
erected a brazen statue to him. He declined the other 
honouis which they would have heaped upon hnn, and 
would only accept the office of priest of Hlsciilapius, which 
h8 held till his death, about 189 ad. 

The extant works of Aristides consist of two small and 
unimportant treatises on lhetoric, and of fifty-five orations 
or declamations In seveial of these he selects the same 
subjects as had been treated by Demosthenes and Isocrates, 
and puts himself in direct competition with them His 
contemporaries ventured to compaie him with Demosthenes, 
but modern cuticism does not confirm this judgment. The 
style of Aristides is good, sometimes terse and elegant, but 
occasionally laboured, and there is a total want of the 
vigorous energy of thought and practical skill that give so 
much power to the orations of Demosthenes. No doubt 
this is in great measure due to the fact that the subjects 
selected by Aristides were to him fictitious, and that, conse 
quently, his whole attention must have been concentrated 
on the diction and manner of treatment , in the cause itself 
he could have had no living interest A complete edition 
of his works was published by Dmdorf, Aristuhs Ope) a, 
3 vols, Leipsic, 1829. 

ARISTIDES of Thebes, a celebrated Grieek painter, 
was an older contemporary of Apelles, and flouiished about 
350 bo. He is said by Pliny to have been the first to 
express m his paintings character and passion, but this is 
probably an exaggeration. Several of his paintings are 
recorded in which there was manifested extraordinary mas- 
tery of expression. His colouung is said by Pliny to have 
been haid. 

ARISTIDES, Quintilianus, author of a valuable treatise 
on, music, lived probably in the first century of our era 
According to Meibomius, m whose collection (Antiq Musicce 
Auc. Septem , 1652) this work is printed, it contains every- 
thing on music that is to be found in antiquity. 

ARISTIPPUS, the founder of the Cyrenaic school of 
philosophy, was the son of Aritadas, a wealthy merchant 
of Cyrene, in Africa. Nothing is known of the eaily pait 
of his life, but he appears to have been sent by his father 
on, a voyage to Greece, and while there, attending the 
Olympic games, he was attracted by the fame of the 
Socratic teaching. He immediately proceeded to Athens, 
united himself to the circle of followeis who surrounded 
Socrates, and continued with him till his death m 399. 
He did not, however, accept without essential modification 
the teaching of his master, and his conduct, m many points, 
was displeasing both to Socrates and to other members of 
the Socratic hand. He had probably brought with him 
from the wealthy city of Cyrene habits of luxury and osten- 
tation, which contrasted forcibly with the homely and 
temperate life of his master. Xenophon, in the Memorabilia, 
reports his conversation on the nature of temperance, m 
which he defends his life of ease and self-indulgence. Plato 
also somewhat significantly states that he was absent m 
the island of AEgma on the day when Socrates died 
Another feature of his character, which rendered Aristippus 
objectionable to the other Socratics, was his tendency to 
adopt the theory and practice of the Sophists, among whom 
he is expressly included by Aristotle (Met , n 2) It is 
more than probable that in Cyrene he had been already 
introduced to the doctunes of Protagoras, of whose influence 
his own theory shows manifest traces We are further 
told that he opened lus school before the death of Socrates, 
who blamed him for receiving payment fiom his scholars 
This story is probably inaccurate as to the time when he 
began to teach, but it is uudoubtedly true that he took money 
for his lectures, and defended the practice. Aristippus 
resembled the Sophists m another particular , like them, 
he avoided the duties and ties of citizenship by wandering 
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from city to city. He was a professed cosmopolitan The 
records of his travels, paiticulaily of lus visit or visits to 
the couit of Syiacuse, and his hostile relations with Plato 
there, are not in all points consistent, and rest on but 
slender authonty. He appeals to have settled finally in 
his native city, and seems to have died there. Although 
nothing is known with ceitamty as to the dates of his bnth 
and death, 435 b c for the one, and about 356 b c for tho 
other, may be accepted as probably accuiate. The life of 
Aristippus is the best exemplification of his principles Ti no 
temperance, aecoidmg to him, consists not m abstaining 
from pleasure, butm being able to enjoy it with moderation 
He therefore indulged m good living, neb clothing, splendid 
dwellings, and m the society of the accomplished hetaerre 
But m all these pleasures he lemained thoioughly master 
of himself , he possessed them, and was not possessed by 
them At any moment he could relinquish pleasuie, for 
he had attained an equanimity that rendered him happy 
under any circumstances. To make the most of life, 
reasonably to enjoy the piesent moment, and to duve off 
care, reflection, and forethought, were the pi actical precepts 
by which he guided himself. As might natuially be 
expected, Aristippus left no definite system of philosophy , 
indeed, according to some accounts, he wn’ote nothing at 
all Diogenes Laertius certainly gives a list of woiks 
ascribed to him, hut some of these were no doubt spunous, 
and none have suivived. His daughter Arete, who had 
received the spirit of his teaching, continued the school 
after his death, and m tmn instructed her son, the younger 
Anstippus (hence called ixrjTpoBlSaKTos), to whom is attri- 
buted the systematic representation of the Cyrenaic doc- 
trines, the fundamental punciples of which, however, are 
due to the elder Aristippus. 

In the Socratic theoiy of morals, virtue had appeared 
as the only human good, and leason as the indispensable 
condition of right action; but there was at the same time 
a utilitarian side to this teaching Ethical virtues had 
been tested by their consequences ; proof of the virtuous 
quality of an action had been drawn from its tendency 
to give pleasure , happiness or utility had been, in a ceitain 
sense, laid down as the end of action This one-sided 
aspect of the Socratic theoiy was accepted by Anstippus, 
and by him earned out to its full extent He refused 
altogether to consider those speculative elements, which, 
though m some degree rejected by Socrates himself, were 
nevertheless inherent m the Socratic system. Logic and 
Physics he thought unnecessary, for they contained nothing 
which bore upon the end of action, and foi the same reason, 
as Austotle tells us, he rejected mathematical study. But 
although Logic and Physics, as separate disciplines, received 
no attention from the Cyienaics, yet they were admitted 
as supports to their ethical theory. According to Aristip- 
pus, knowledge is sensible perception , all that we know 
of anything is the impression made by it on us These 
impressions are motions, — changes in our mental states , 
j and each mental state is a puiely subjective phenomenon, 
from which we can deduce nothing as to the constitution 
of external leality. Nor can we compare our knowledge 
with that of others ; each one’s sensations are pecnliaily 
his own, and can be known only by himself. General 
names or conceptions, and, consequently, general proposi- 
tions or tiuths, are meaningless and absurd Individual 
feeling is the sole criterion of truth. Fiom this it follows 
at once that such feeling is the only means by which we can 
determine our actions; feeling becomes the standard both 
of truth and of action. Now the only difference among 
feelings, in their relation to action, is their pleasurable or 
painful quality. The change effected in us by any object 
is either a violent, a gentle, or a perfectly tranquil motion 
The first is painful, the second pleasant, the third in 
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different The end of life, aa is manifest also from expe- 
rience, is the attainment of pleasure, which must be positive 
or real, not merely absence of pain, as the Epicuieans 
afterwards held Further, future pleasure, as a gentle 
motion not yet effected, and past pleasure, as a gentle motion 
completed and done, cannot possibly enter into our estimate 
of happiness Immediate giatification, the pleasuie of 
the moment (/xovd^pov os), is the end of life , real happiness 
consists of a succession of moments of intense pleasuie 
The conception of a life m which, on the whole, pam is 
over-balanced by pleasuie, may certainly be foimed, but 
can never furnish a satisfactoiy enrl of action Vaxieties of 
pleasure were, of course, admitted by Anstippus, but his 
decided opinion seems to have been that bodily pleasuies 
and pains are the most potent factors m human happiness 
or miseiy. As to the causes of pleasuie, the means by 
which it was to be attained, these are m themselves 
indifferent , an action winch gives pleasure is good, whether 
or not it be opposed to the leligion or laws of the countiy 
The predicates, good and bad, attached to actions indepen- 
dently of their consequences, are merely conventional, and 
not founded in natuie Yet Anstippus was compelled to 
admit that some actions w 7 hich give immediate pleasure 
entail moie than their equivalent of pam. This fact, he 
thought, was the tiue ground of the conventional distinc- 
tion of right and wrong, and m this sense regard ought to 
be had to custom and law. But there is quite another 
side of the Cyienaic doctrine, which appears a3 strongly 
m the theory as m the practice of Aiistippus. Man must 
not give up himself as a slave to pleasure ; he must be 
superior to it. True happiness can only be obtained by 
rational insight, prudence (<f>p6vt)<ns), or wisdom. Only 
through this prudence, which is m truth vutue, can man 
make a proper use of the good things m his power, and 
free hunself from those superstitions and violent passions 
that stand m the way of happiness. Through this wisdom 
we are enabled to preserve the masteiy of pleasure, to rise 
superior to past, future, or even present happiness, and 
make ourselves independent of circumstances. True free- 
dom of soul, real self-sufficiency, is given by wisdom, by 
mental cultivation. It is evident that at this point 
Aristippus approximates moie closely to Socrates and. the 
Cynics ; and it is a suggestive fact that his followers, who 
pushed his principles to their logical consequences, landed 
m a theory of the negation of pleasure, nearly identical 
with the later Cynic views. 

(Wendt, De Phil. Cyrenaica, 1841, H v Stem, De Phil Cyren ,pt 
i., “De Vita Ans 1855 ; Mullach, Frag Phil. Gr arc , 11 397-438 ) 

Alt 1ST 0, or Ariston, of Chios, a Stoic philosopher 
and pupil of Zeno, flourished about 250 b o He differed 
from Zeno on many points, and approximated more closely 
to the Cynic school. He -was veiy eloquent (and was 
therefore sometimes called the Siren), but was controversial 
m tone He despised logic as useless, and rejected the 
philosophy of nature as beyond tbe powers of man. Ethics 
alone he considered worthy of study, and m that only general 
and theoretical questions. He 1 ejected altogether Zeno’s 
doctrine of things desnable and mteimediate between 
virtue and vice. According to him, theie is no medium, 
everything that is not virtuous (e g , external conditions, 
fortune, health), is absolutely indifferent. There is only 
one virtue — a clear, intelligent, healthy disposition of mind. 
Aristo is frequently confounded with another philosopher 
of the same name, Ariston of Julis, m Ceos, who, about 
230 e c , succeeded Lyco as scholaich of the Peiipatetics. 
He appears to have been a man of no weight or ongmality 
of mind. 

ARISTOBULUS of Cassandria, one of the generals 
who accompanied Alexander the Gieat, and who after- 
wards, when very aged, w r rote a history of the expedition 
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This work was much used by Arrian, who praises it highly. 
Only a few fragments remain , these are given m Mullei’s 
Hibt Gi oec Frag 

ARISTOBULUS, a Jew of Alexandria, and a philoso- 
pher of the penpatetic school, flourished about ICO B c., in 
the reign of Ptolemy Fhilometer He is the first repre- 
sentative of the Jewish-Alexandnan philosophy, the aim of 
which was to reconcile and identify Greek philosophical 
conceptions with the Jewish religion Only a few frag- 
ments of his woik, entitled Commentaries on the Waitings 
of Moses , are quoted by Clement, Eusebius, and other 
theological vmteis, but tbey suffice to show its object 
He endeavoured to prove that early Greek philosophers 
had borrowed largely from some parts of Scripture which 
had become known to them ; in support of this view, he 
quoted from Linus, Orpheus, Museeus, and others, passages 
which strongly icsemble the Mosaic writings These pas- 
sages, however, w r ers mere forgeries, and it is surprising 
that any of the Alexandrian scholars should have been 
deceived by them 

ARISTOPHANES. The birth-} ear of Aristophanes is 
uncertain. He is known to have been about the same age as 
Eupolis, and is said to have been “ almost a boy ” (a^eSoi/ 
fjieipaKt<rKO s) when his first comedy was brought out in 427 
b 0 . The most probable conjecture places his birth m or 
about the year 448 b.c. His father Philippus was a land- 
owner m iEgina Aristophanes was an Athenian citizen 
of the tribe Pandioms, and the deme Cydathene The 
stories which made him a native of Cameirus m Rhodes, 
or of the Egyptian Naucratis, had probably no other 
foundation than an indictment for usurpation of civic 
rights (£mas ypea^-q) which appears to have been more 
than once laid against him by Cleon. His three sons — 
Philippus, Araros, and Nicostratus — w r ere all comic poets. 
Philippus, the eldest, was a rival of Eubulus, who began 
to exhibit in 376 bo. Ar£i6s brought out two of his 
father's latest comedies, — the Cdcalus and the ZEolosiedn, 
and m 375 began to exhibit works of his own Nico- 
stratus, the youngest, is assigned by Athenasus to tbe 
Middle Comedy, but belongs, as is shown by some of the 
names and characters of his pieces, to the New Comedy 
also. 

Plato’s Symposium — in which Aristophanes has a place 
at the side of Socrates — shows that Plato bore no more ill- 
will than his master would have borne to the author of the 
Clouds. At the end of that banquet, “ Aristo demus said 
that Eryximachus, Phsedrus, and others w T ent away; he 
himself fell asleep, and as the nights were long, took a 
good rest, he was awakened towards daybreak by a crow- 
ing of cocks, and when he awoke, the others were either 
asleep or had gone away; there remained awake only 
Aristophanes, Socrates, and Agathon, who were drinking 
out of a large goblet which they passed round, and Socrates 
was discoursing to them. Anstodemua did not hear the 
beginning of the discourse, and he was only half awake ; 
but the chief thing which he remembered was Socrates 
insisting to the other two that the genius of comedy was 
the same as that of tragedy, and that the writer of tragedy 
ought to be a writer of comedy also. To this they w ere 
compelled to assent, bemg sleepy, and not quite under- 
standing his meaning. And first of all Aristophanes fell 
asleep ; and then, when the day was already dawning, 
Agathon.” 

Although tragedy and comedy had their common origin 
in the festivals of Dionysus, tbe regular establishment of 
tragedy at Athens preceded by half a century that of 
comedy. The Old Comedy may he said to have lasted 
about 80 years (470-390 B.c), and to have flourished 
about 56 (460-404 bc) Of the forty poets who are 
named as having illustrated it the chief were Cratinus, 
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Eupolis, and Aristophanes The Middle Comedy covers ! 
a period of about 70 years (390-320 B c ), its chief 
poets being Antiphanes, Alexis, Plato Oomicus, Theopom- 
pus, and Strattis The New Comedy was m vigour for 
about 70 years (320-250 bc), having for its foremost 
representatives Menander Philemon, and Diphilus. The 
Old Comedy was possible only for a thorough democracy 
Its essence was a satirical censorship, unsparing m person- 
alities, of public and of private life — of morality, of 
statesmanship, of education, of literature, of social usage — 
in a word, of everything which had an interest for the 
city or which could amuse the citizens Preserving all 
the freedom of banter and of riotous fun to winch its 
origin gave it an historical right, it aimed at associating 
with this a strong practical purpose — the expression of a 
democratic public opinion in. such a form that no miscon- 
duct or folly could altogether disregard it That licen- 
tiousness, that grossness of allusion which too often 
disfigures it, was, it should be remembered, exacted by the 
sentiment of the Dionysiac festivals, as much as a decorous 
cheei fulness is expected at the holiday times of other 
worships This was the popular element Without this 
the entertainment would have been found flat and unsea- 
sonable But foi a comic poet of the highei calibre the 
consciousness of a recognised power which he could exert, 
and the desire to use this power for the good of the city, 
must always have been the uppermost feelings At Athens 
the poet of the Old Comedy had an influence analogous, 
perhaps, rather to that of the journalist than to that of the 
modern dramatist But the established type of Dionysiac 
Comedy gave him an mstiument such as no public satirist 
has ever wielded When Moli&re wished to biand hypocrisy 
he could only make his Tartuffe the central figure of a 
regular drama, developed by a legular process to a just 
catastrophe He had no choice between touching too 
lightly, and using sustained force to make a profound 
impression Tire Athenian dramatist of the Old Comedy 
worked under no such limitations of form The wildest 
flights of extravagance were permitted to him. Nothing 
bound him to a dangerous emphasis or a wearisome 
insistence He could deal the keenest thrust, or make the 
most earnest appeal, and at the next moment — if his 
instinct told him that it was time to change the subject — 
vary the serious strain by burlesque He had, m short, an 
incomparable scope for trenchant satire directed by sure tact 
Aristophanes is for us the representative of the Old 
Comedy But it is important to notice that his genius, 
while it includes, also transcends the genius of the Old 
Comedy He can denounce the frauds of a Cleon, he can 
vindicate the duty of Athens to herself and to her allies, 
with a stmgmg scorn and a force of patriotic indignation 
which make the poet almost forgotten m the citizen He 
can banter Euripides with an ingenuity of light mockery 
which makes it seem for the time as if the leading Ansto- 
phamc trait was the art of seeing all things from their 
prosaic side Yet it is neither in the denunciation noi m 
the mockery that he is most individual His truest and 
highest faculty is revealed by those wonderful bits of lyric 
writing m which he soars above everything that can move 
laughter or tears, and makes the clear air thrill with the 
notes of a song as free, as musical, and as wild as that of 
the nightingale invoked by his own chorus in the finds 
The speech of Dikaios Logos m the Clouds, the praises of 
country life in the Peace, the serenade m the Eccleziazusm, 
the songs of the Spartan and Athenian maidens in the 
Ly&istrata, above all, perhaps, the chorus m the Frogs, 
the beautiful chant of the Initiated, — these passages, and 
such as these, are the true glories of Aristophanes They 
are the strains, not of an artist, hut of one who warbles for 
pure gladness of heart in some place made bright by the 
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presence of a god Nothing else in Greek poetry has 
quite this wild sweetness of the woods Of modern poets 
Shakespeare alone, perhaps, has it in combination with a 
like richness and fertility of fancy. 

[Fifty-four comedies were ascribed to Aristophanes 
Forty-three of these are allowed as genuine by Bergk 
Eleven only are extant These eleven form a running 
commentary on the outer and the inner life of Athens 
during 36 years We will notice them briefly m the order 
of their dates They may be ranged under three periods 
The first of these periods, extending to 420 B c , includes 
those plays in which Aristophanes uses an absolutely 
unrestrained freedom of political satire The second period 
ends with the year 405 Its productions are distinguished 
from those of the earlier time by a certain degree ox 
reticence and caution The thud period, down to 388 B c , 
comprises two plays m which the transition to the character 
of the Middle Comedy is well marked, not merely by disuse 
of the parabasis, but by general self-restraint 

I Fv st Fenod. 

(1 ) 425 B C The Acharnians, — Since the defeat in Bceotia 
the peace party at Athens had gained ground, and m this 
play Aristophanes seeks to strengthen their hands Dicaso- 
polis, an honest countryman, is determined to make peace 
with Sparta on his own account, not deterred by the angry 
men. of Acharnae, who crave vengeance for the devastation 
of their vineyards He sends to Sparta for samples of 
peace , and he is so much pleased with the flavour of the 
Thirty Years’ sample that he at once concludes a treaty 
for himself and his family All the blessings of life 
descend on him, while Lamachus, the leader of the war 
party, is smarting from cold, snow, and wounds 

(2) 424 bc The Knights — Three years befoie, in his 
Babylonians , Aristophanes had assailed Cleon as the 
typical demagogue In this play he continues the attack 
The Dtiinos, or State, is repiesented by an old man who 
has put himself and his household into the hands of a 
rascally Paphlagonian steward Nicias and Demosthenes, 
slaves of D6mos, contrive that the Paphlagonian shall be 
supplanted m their master’s favour by a sausage-seller 
No sooner has D4mos been thus rescued than his youth- 
fulness and his good sense return together 

(3) 423 bo. The Clouds (the first edition; a second 
edition wa3 brought out m 422 b c.) — This play would be 
correctly described as an attack on the new spirit of intel- 
lectual inquiry and culture rather than on a school or class 
Two classes of thinkers or teachers are, however, specially 
satirised under the general name of “Sophist” (v. 331) — 
1. The Physical Philosophers — indicated by allusions to 
the doctrines of Anaxagoras, HSracIeitus, and Diogenes of 
Apolloma 2 The professed teachers of rhetoric, belles 
lettres, &c , such as Protagoras and Prodicus Socrates is 
taken as the type of the entire tendency, A youth named 
Pheidippides — obviously meant for Alcibiades — is sent by 
his father to Socrates to be cured of his dissolute propen- 
sities Under the discipline of Socrates the youth becomes 
accomplished m dishonesty and impiety. The conclusion 
of the play shows the indignant father preparing to burn 
up the philosopher and his hall of contemplation. 

(4 ) 422 b c The Wasps — This comedy, which suggested 
Les Plaideurs to Racine, is a satire on the Athenian love 
of litigation The strength of demagogy, while it lay 
chiefly m the ecclesia, lay partly also m the paid dica- 
steries Prom this point of view the Wasps may be 
regarded as supplementing the Knights Fhilocleon 
(admirer of Cleon), an old man, has a passion for lawsuits, 
— a passion which his son, Bdelucleon (detester of Cleon) 
fails to check, until he hits upon the device of turning the 
house into a law-court, and paying his father for absence 
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from the public suits The house-dog steals a Sicilian 
cheese, the old mau is enabled to gratify his taste by 
trying the case, and, by an oversight, acquits the defendant. 
In the second half of the play a change comes over the 
dieam of Philocleon, fiom litigation he turns to literature 
and music, and is congratulated by the chorus on his 
happy conversion 

(5 ) 421 bo (Curtius, Hist of Greece , vol in p 275, 
transl Ward ) The Peace — In its advocacy of peace with 
Spaita, this play, acted at the Great Dionysia shortly before 
the conclusion of the treaty, continues the purpose of the 
Acharnians Tiygseus, a distressed Athenian, soars to the 
sky on a beetle’s bade There he finds the gods engaged 
in pounding the Greek States m a mortar In order to stop 
this, he frees the goddess Peace from a well in which she is 
imprisoned. The pestle and mortar are laid aside by the 
gods, and Trygzeus marnes one of the handmaids of Peace 

II. Second Period 

(6)414 bc The Birds — Peisthetsei us, an enterpusmg 
Athenian, and his fueud Euelpides persuade the birds to 
build a city — “Cloud-Cuckoo-borough” — m mid air, so as 
to cut off the gods from men The plan succeeds, the 
gods send envoys to treat with the birds, and Peisthetserus 
marries Basileia, daughter of Zeus Some have found m 
the Ends a complete historical allegory of the Sicilian 
expedition , otheis, a general satne on the prevalence at 
Athens of headstrong capnee over law and Older, others, 
merely an aspiration towards a new and purified Athens — 
a dream to which the poet had turned from his hope for a 
revival of the Athens of the past. In another view, the 
piece is mainly a protest against the religious fanaticism 
which the incident of the Hermae had called forth It can 
hardly he doubted that both this fanaticism and the part 
taken by Alcibiades m piomotmg the Sicilian expedition 
were present to the mind of Aristophanes, but in what 
proportions, and tempered with what other elements, the 
very form of the comedy makes it idle to inquire. 

(7 ) 411 bo. The Lysistiata — This play was brought out 
during the earlier stages of those intrigues which led to 
the Revolution of the Four Hundred It appeared shortly 
before Peisander had arrived m Athens from the camp at 
Samos for the purpose of organising the oligarchic policy. 
The Bysistrata expresses the popular desire for peace at 
any cost. As the men can do nothing, the women take 
the question into their own hands, occupy the citadel, and 
hung the citizens to surrender 

(8 ) 411 b o TheThesmophonazusoe — This came out thiee 
months later than the Lynstn ata, during the reign of terror 
established by the oligarchic conspirators, but before their 
blow had been struck The political meaning of the play 
lies m the absence of political allusion Fear silences 
even comedy. Only women and Euripides are satirised. 
Euripides is accused and condemned at the female festival 
of the Thesmophona 

(9 ) 405 b c. The Frogs — This piece was brought out 
just when Athens had made her last effort in the Pelopon- 
nesian war, eight months before the battle of jEgospotami, 
and about fifteen months before the taking of Athens by 
Lysander. It may be considered as an attempt to distract 
men’s minds from public affaus It is a literary criticism 
.Eschylus and Euupides were both lately dead. Athens 
is beggared of poets ; and Dionysus goes down to Hades 
to bring back a poet. iEschylus and Euripides contend 
in the under-world for the throne of tragedy, and the 
victory is at last awarded to JEschylus. 

III. Third Period. 

(10.) 393 b o The Fcclesiazusce. — The women, disguised 
as men, steal into the ecclesia, and succeed m decreeing a 
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new constitution At this time the demagogue Agyrrhius 
led the assembly; and the play is, m fact, a satire on the 
general demoralisation of public life 

(11 ) 383 b c. ThePlutus — The first edition of the play 
had appeared in 408 b c , being a symbolical representa- 
tion of the fact that the victones won by Alcibiades m the 
Hellespont had bi ought back the god of wealth to the 
treasui e-chamber of the Parthenon In its extant form the 
Plutus is simply a moral allegoiy Chremylus, a worthy 
but poor man, falls m with a blind and aged wanderer, 
who proves to be the god of wealth. Asclepius restores 
eyesight to Plutus , whereupon all the just are made rich, 
and all the unjust are reduced to poveity 

Among the lost plays, the following are the chief of 
which anything is known — 

1 The Banqueters (AamxAeis), 427 BC — A satire on 
young Athens A father has two sons , one is brought 
up in the good old school, anofchei in the tricky subtleties 
of the new, and the contrast of results is the chief theme 

2. The Babylonians, 426 b c — Under this name the 
subject-allies of Athens are represented as “Babylonians” 
— barbarian slaves, employed to grind m the mill. The 
oppression of the allies by the demagogues — a topic often 
touched elsewhere — was, then, the main subject of the 
piece, in which Anstophanes is said to have attacked 
especially the system of appointing to offices by lot The 
comedy is memorable as opening that Anstophamc war 
upon Cleon which was continued in the Knights and the 
Wasps 

The Merchantmen, The Farmers , The Preliminary 
Contest ( Proagdn ), and possibly the Old Age (Geras), 
belonged to the First Period. The Get as is assigned by 
Suvern to 422 b a , and is supposed to have been a pictuio 
of dotage similar to that m the Knights A comedy called 
The Islands is conjectured to have dealt with the suffer- 
ings imposed by the war on the insular tributaries The 
Ti vphales was probably a satire on Alcibiades, the Stoihs, 
on the tragic poet Patrocles 

In the KEolosicon — produced by his son Ar&i 6s in 38-7 
b c — Aristophanes probably parodied the AEolus of Euri- 
pides The Gdcalus is thought to have been a parody of 
the legend, according bo which a Sicilian king of that name 
slew Mm&s 

A sympathetic reader of Aristophanes can haidly fail to 
perceive that, while his political and intellectual tendencies 
aie well marked, his opinions, m so far as they colour his 
comedies, are too indefinite to reward, or indeed to tolerate, 
analysis Aristophanes was a natural conservative His 
ideal was the Athens of the Persian wars He disapproved 
the policy which had made Athenian empire uksoine to 
the allies and formidable to Greece, he detested the vul- 
ganty and the violence of mob-rule; he clave to the old 
worship of the gods ; he regarded the new ideas of educa- 
tion as a tissue of imposture and impiety How far he 
was from clearness or precision of view m regaid to the 
intellectual revolution which was going forward, appears 
fiom the Clouds, m which thinkers and literary workers 
who had absolutely nothing m common are treated with 
sweeping ridicule as prophets of a common heresy. Aristo- 
phanes is one of the men for whom opinion is mainly a 
matter of feeling, not of reason. His imaginative suscepti- 
bility gave him a warm and loyal love for the traditional 
glories of Athens, however dim the past to which they 
belonged, a horror of what was ugly or ignoble m the 
present ; a keen perception of what was offensive or absurd 
m pretension. The broad preferences and dislikes thus 
geneiated were enough not only to point the moral of 
comedy, but to make Mm, in many cases, a really useful 
censor for the city. The service which he could render in 
this way was, however, only negative. He could hardly 
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bo, m any positive sense, a political or a moial teaclier for 
Athens His rooted antipathy to intellectual pi ogress, 
while it affords easy and vide scope for his wit, must, 
after all, lower his intellectual mnk The great mmds are 
not the enemies of ideas But as a mocker — to use the 
woid which seems most closely to describe him on this 
side— he is incomparable foi the union of subtlety with 
not of the comic imagination As a poet, he is unmoital 
And, among Athenian poets, he lias it for his distinctive 
characteristic that he is inspired less by that Gieek genius 
which never allows fancy to escape from the conti ol of 
defining, though spiritualising, reason, than by such ethereal 
rapture of the unfetteied fancy as lifts Shakespeare or 
Shelley above it, — 

“Pouring his full heart 
In profuse strains of unpremeditated ait ” 

Best recent editions, &c. — (1 ) Text — Bergk, 2 vols , Teubnei, 
1867 , Holden (expurgated edition), Bell, 1868 (2 ) Commentaries 

— Acharnenses, Equites, Nubes, Vespae, "\V C Green, m the Catena 
Classicorum, Rmngtona, 1870 , Nubes and Ranee, A Sidgwick (for 
beginners), Rivingtons, 1872 (3 ) Translations — Mitchell (Achaia , 
Knudits, Clouds, Wasps), 2 vols , 1822 , J H Frere (Acham , 
Knights, Birds, Frogs, Peace) being 2d vol of his works, Pickering, 
18/1 , B H ICenncdy, The Birds (with an excellent introduction), 
M.inmllan, 1874 (R C J ) 
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I N the history of European thought and knowledge, 
down to the period of the ievival of letters, the name 
of Aristotle was, without a nval, supreme ; and this supre- 
macy arose from no false estimate or unwarranted prefer- 
ence Aristotle, speaking generally, treated of every subject 
which came within the range of ancient thought, and if we 
regard matter, and not form or literary style, he treated of 
each of these subjects better than any one else He also 
initiated many new branches of lmpniy, dependent on 
observation and induction, and thus not only represented 
in himself the culmination of Greek speculative philosophy, 
but was also, as far as possible, the forerunner of modem 
science Therefore, the sense of mankind recognised him 
gradually (after many vicissitudes of appreciation) as the 
strongest of the ancients It even came to pass that, for 
a long period, all secular writings but those of Anstotle 
had dropped out of notice m Europe His works may 
almost have the credit of having saved men from relapsing 
into barbarism All sought m Aristotle the basis of 
knowledge Universities and grammar schools were founded 
m Anstotle Dante only justly expresses this predomin- 
ance, when he speaks of Aristotle 1 as “the master of those 
that know/' and depicts him as centre and head of the 
philosophic family. Of the influence which he has exercised 
over the minds of men we have evidence, not only m the 
vast literatures connected with his system, which exist m 
all great libraries, but also in. the traces which that system 
has left in all the modem languages of Euiope The 
number of Aristotelian “fossils ” 2 existing m our eveiyday 
language is quite remarkable If it had not been for the 

1 Inferno , canto iv 130, sqq 

* The Aristotelian words m modem use come clnefly through Latin 
renderings of his phraseology Some of them are • — Maxim = a 
major premiss , principle, bompmuCipium, the translation of Aristotle’s 
apxh> has the same meaning Subject (rb inroKsipivov) comes from the 
doctrine of the four causes So does matter from matenes (timber), 
the Latin for vAy So form, end, final cause, &c Motive is a 
fossilised confusion, as it should stand foi the efficient cause (apxh 
tciv^jireas), whereas it really denotes the final cause of action Facility 
(in Universities) represents Aristotle’s SiW/ar = art. Energy is of 
purely Aristotelian origin, though not quite keeping its philosophic 
sense. Actually is from the Latinised form of the same term So, too, 
in category and predicament (eg., “an unpleasant predicament”) we 
preserve both the Greek and Latin form of an Aristotelian term, 
Zlahl (m morals) varies a little m meaning from t$is. We have also 


-A R I 

ABISTOPHANES of Bvzanxhjm, one of the moat 
famous of the Alexanduan critic*, fiouuohed about the 
middle of the 3d centuiy B c He studied under Erato- 
sthenes and Zenodotus, and himself founded a school for 
grammar and cnticism, of which the mo^t distinguished 
pupil was the great Amtarchus of Samothiacc He was 
afterwards appointed to the supeuutendence of the Alexan- 
drian hbiary Austophanes, like his gieat pupil, was cele- 
biated as an Homeric cntie, but little is known of the 
results of his labours on that poet. lie seems, howevei, 
to have been paiticulaily occupied with the consideration 
of questions of authenticity. He arranged and commented 
on the woiks of Hesiod, Alcaeus, Pindar, Anacieon, Calli- 
machus, Plato, and Anstotle, he also explained and wrote 
arguments to the plays of Aristophanes and the tragic poets 
He is justly celehiated as the mventoi of the Gieelc sys- 
tem of punctuation, accent, and breathing To him, also, 
is due m gieat measure the foundation of the well-known 
Alexanduan Canon 

The fiagmeuts of lm v oiks have been collected ami published 
by A Nauck, Anstophams Bysantn Fiagmenta, 1848. See also, 
Ivreuser, Gnech Aicentlcln e , Yilloisson, Piolcg ad. Horn II , 
F A. Woll, Fioleg m Horn. 
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system of Aristotle, we should have had to express many 
of our ordinary thoughts differently 

The thought of Aristotle takes its stait out of tuo 
separate sets of elements previously existing in Greece 
the one purely philosophical, the other scientific In 
Plato were summed up and remoulded all the foimer 
results of logical, metaphysical, psychological, ethical, 
and political speculation in Greece. And Anstotle was, 
in the fiist place, thoroughly imbued with Plato, and 
all the purely philosophical side of his writings was con- 
ceived m close relation to Plato’s works, the results of 
which he may be said to have codified, reducing into ex- 
pository form what Plato had left scattered up and down, 
rather as hints and suggestions, in his brilliant dramatic 
dialogues Partly, then, Anstotle adopted the results 
of Plato, and made them available for the world m general , 
partly he dissented from some of the Platonic doctimes, and 
earned on a polemic against them. To compare the Pla- 
tonic dialogues with the works of Aristotle, and to trace 
the agreements and disagieeinents between them, forms an 
mteiestmg study m the history of philosophy But on the 
whole, the difference between Anstotle and Plato is one of 
aims rathei than of doctrines. Aristotle's aim, almost 
from first to last, is to be scientific, and to reduce even 
philosophy to science He wishes to deal w ith what can 
be known for certain, and to express this in exact language. 
Plato’s aim was, in one sense, gi eater than this ; in another 
sense it was inferior to it Plato stood apart from dog- 
matic systematising ; he seems to have regarded truth as 
too great and many-sided to be capable of being submitted 
to such a piocess ; he was content to develop various 
aspects of the truth, on all the highest questions, as they 
appeared to diffeient mmds, or to the same mind at 
different periods. To do this he chose the vehicle of the 
dramatic dialogue, in which nothing was positively an- 
nounced beyond the views arrived at for the moment by 
the particular speakers lie was a poet at the same time 


another habit (ie, “dress”) from txeir (see note 2, p 515), The mean 
and the extremes stilllive in modern parlance, and so does the quintessence, 
or fifth substance beyond the four elements of which the outer heaven, 
according to Anstotle, was composed Metaphysics is derived from the 
name given by his followers to his last treatise, and natural history 
from his “ Histories or investigations “about animals." 
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that he was a philosopher, and Ins works exhibit that true 
note of poetry which consists in constant attention to form, 
so that no part is a mere means to a final result , but each 
part is treated as an end in itself, and contains its own 
beauty and perfection His dialogues are thus masterpieces 
of consummate literary art, though somewhat indefinite m 
their conclusions, and not without a tinge of imaginative 
mysticism To all these Platonic tendencies in the treat- 
ment of philosophy Anstotle was totally opposed He 
disregarded form m all his extant works , he thought of 
matter alone, and his mam care was to be definite and 
exhaustive In adopting results from Plato he first stripped 
them of the poetry with which they had been surrounded 
We shall revert below to some of the points on which he 
controverts Plato, hut the real contrast between them is m 
their attitude , the one is essentially a dialectician, though 
of the highest and noblest type, the other more and moie 
tends to be a man of science Following out his proper 
bent, Aristotle, m many of his works, stakes on a path 
m which Plato had not been his precursor In these 
works he lays the foundation for the sciences of Natural 
Philosophy, Mechanics, Physiology, and Natural History 
In these branches of thought he stands related, not 
to Plato, hut to the early Greek writers on physical 
subjects, the inquirers on special questions, the medical 
waters, and the travellers, whose works he often men- 
tions, 1 though they are all now lost If we possessed 
them, we should probably only see how meagre had 
been these beginnings of science, and what great things 
Aristotle achieved m the accumulation and systematising 
of knowledge, and m preparing the way for its future 
development 

Aristotle’s complete neglect of artistic form (in his ex- 
tant works), and his adherence “ to essential naked truth,” 
induced Wilhelm von Humboldt 2 to say that Aristotle was 
un-Greek m the character of his mind, that he was deeper 
and more earnest than the Greeks, but was wanting m 
Greek fancy and grace, and spiritual freedom of treatment 
This may be so, but in point of descent Aristotle was 
purely Hellenic. 3 His family, however, had been settled 
for some generations on the Macedonian frontier, and it 
was there that Aristotle was born, at the town of Stageira, 4 
a Greek colony, on the Strymonic gulf This place was 
not far from Pella, the residence of the Macedonian king, 
Amyntas, whose physician Nicomaehus, the father of Aris- 
totle, became. Intercourse with the Macedonians may 
have, to some extent, influenced the manners of this family 
But it is to he remembered that they belonged to the race 
of the Asclepiads, or supposed descendants of Aesculapius, 
and it is more natural to attribute the scientific tendencies 
of Aristotle’s mind to the inherited character and traditions 
of this race than to any influence which he can have 
received from the Macedonians Among those traditions 
it is said 5 * to have been one, that “from father to son they 


1 See Bomt/s Index to Aristotle , in the 5th vol of the edition of 
the Piussian Royal Academy (Berlin, 1870), under the words <p\ icrucSs, 
ipvcrtoXiyos, Philosophus luceitus, ireplodoi (books of travels), tcrropla, 

' hr iroKpirris, &c , where the refeiences to passages are given 

2 In a letter to F A Wolf, dated 15th June 1795 See his works, 
v 125 

8 See Aristotle , by George Giote, &c (1872), vol i p 3, note 

4 Hence his frequent appellation by the Greek commentators of 6 
Srayeipirps This m English is often mis-spelt as “ Stagynte.'* 

5 Galen, De Anatomicis AdmmiUr , n 1 It is a doubtful and inter- 
esting question whether Aristotle ev er dissected tlie human subject 
This would have been much opposed to Greek prejudices See A ns to tie 
a Chapter from the History of Science, &c, by Geoige Henry Lewes 

(Loudon, 1864), pp 159-170 We know that the school of Galen 
contented themselves with dissecting the lower animals , the same maj 

generally have been the case with Aristotle, But he appears to have 

dissected the human foetus, and m one place, at all events, he seems to 
indicate acquaintance with dissections of the adult human subject (De 
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learned the ait of dissection, as tegularly as otheis learn to 
read and write ” The best biography of Aristotle, hitheito 
w ritten, is that given by Grote m his posthumous work 
refened to in note 3 The chief ancient authority on the 
subject is Diogenes Laertius, a compiler 0 and anecdote- 
monger, perhaps of the 3d or 4th century a d His life 
of Aiistotle contains, amid man} worthless, gossiping state- 
ments, two fragments of antiquity which are of the greatest 
value One of these is an extract from the chronology 
(xpoviKa) of Apollodorus (140 bc), giving the dates of 
the chieE events of Aristotle’s career, the other is a cata- 
logue of “ the hooks which he left behind him,” to the 
number of 146 The following are the statements of 
Apollodorus — That Aiistotle was born 384 b c That he 
joined Plato and passed twenty years with him, thirteen 
of them consecutively, and that he came to Mitylene 345 
b c That m the first year after the death of Plato he went 
to Hermeas, and abode with him three years , that he came 
to Philip 343 b c , when Alexander was fifteen years old, 
that he came to Athens 335 b c That he held a school m 
the Lyceum thirteen years, and then went to Chalcis 322 
b c , where he died of a disease, about sixty-three years old 
This skeleton of the life of Aristotle is probably authentic, 7 
and if so, we know as much about him as could possibly 
be expected It is easy to fill up, to some extent, the 
details . he must have been m his seventeenth year when 
he came to Athens to put himself under Plato; twenty 
years afterwards, when Plato died, he was, on account of 
his great divergencies of mind fiom Plato, not appointed 
head of the school, and he, therefore, retreated to the court 
of his philosophical fuend, Hermeas, ruler of Atarneas, m 
Asia Minor , he married the niece of Hermeas, who was a 
eunuch, and had been a slave. On his death Aristotle 
went to live in retirement m Mitylene, whence, in his forty- 
second year, he was summoned by Philip of Macedon to 
undertake the tuition of Alexander the Great, then fifteen 
years old. Seven years later Philip was assassinated and 
Alexander became king of Macedonia, and was immediately 
absorbed in plans for the conquest of the East. Aristotle 
now came to Athens and spent the last thirteen years of 
his life there, and it is these years which have the most 
interest for us, for in them, in all probability, he composed 
all those of his works 8 which still remain In rivalry to 
the Platonic school which had been established in the gar- 
dens of the “ Academia ” on the west side of Athens, he 
set up his own school in the covered “ walks ” (irepiVarot) 
round the temple of the Lycean Apollo, on the east side of 
the city, and from this circumstance his philosophy got the 
appellation of “ Peripatetic.” His mind and the general 
features of his system weie now mature ; he had before him 
the task, on the one hand, of reducing to writing for the 
world the results of his reflections m philosophy, on the 
other hand, of accumulating fresh materials for those 
sciences of observation of which he was laying the founds 
tion He sot himself simultaneously to writing and to 
teaching, and there is reason to believe that he employed 


Part Animal, i v 7) But Lis knowledge of anatomy, as compared 
with that of modern times, was superficial 

0 See his Lives of the Philosophers, v i. 

7 Niebuhr considered Apollodorus to he a tiustworthy chronologist 
Valentine Rose, however, De Anstotelis Libronm Ordine et Avxtontate 
Commeniatio (Berlin, 1854), pp 112-119, thinks that the date of 
Aristotle’s death can alone he relied on, and that all the other particulars 
are filled in, going backwards from this, on conjecture. Rose believes 
that the account of Anstotle’s connection both with Plato and with 
Alexander is a yiere fiction, and, m short, that we know nothing about 
the life of Ari&totle This is an extreme of scepticism 

8 These works all seem to belong to the same epoch of the author’s 
mind They all presuppose a certain geneially completed system of 
philosophy and a certain previously settled phraseology But consider- 
able development of particular thoughts can he traced as having occurred 
dating the actual writing of the books. 
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his school to some extent, in co-operation with himself, to 
work out details, and to assist m a subordinate way m the 
construction of the great philosophical and scientific edifice 
which he had m view The penod of the zenith of Aris- 
totle was coeval with the astonishing career of his pupil, 
Alexander. Thereisatiadition that Alexander 1 furnished, 
him with funds for his physical and zoological researches. 
Howei ei this may have been, it appears certain that Aris- 
totle was identified m Athens until the Macedonian cause, 
and that when, m the summer of 323 b c , the startling 
news of the sudden death of Alexander w r as spread through 
Greece, Aristotle was involved m the temporary fall of a 
political party, and those who, from different causes, were 
Ins enemies, made an attack upon him which caused him 
to fly from Athens. Giote has well drawn out the various 
elements of enmity existing against Aristotle, and to his 
account w r e refer Anstotle letired to Chalcis m Euboea, a 
place garrisoned by the Macedonians, and there shortly 
afterwards closed, m an illness, his fife of unsurpassed 
activity and achievement His will, presei ved by Diogenes, 
■would seem to indicate a land, just, and generous disposi- 
tion , of the genuineness of this document we cannot be 
sure, but there is nothing lecorded of Aristotle -with any 
certainty which -would lead us to think ot him personally 
otherwise than with respect. 2 

After his death his works had a strange and remarkable 
history. His libiary, containing all his own autographs, 
many of them being MSS. of unpublished and unfinished 
treatises, was bequeathed to Theophrastus, his chief disciple, 
who, dying thirty-five yeais later, bequeathed them m 
turn, together with his own books and writings, to Neleus, 
a Penpatetic scholar Neleus took the whole precious 
collection with him to his home at Scepsis, in Asia Minor, 
and his heirs concealed it in a vault to pi event its being 
seized by the king of Peigamus, who w-as then levying 
contributions for his royal library. The Aiistotelian MSS 
were thus lost to the world for 187 years About the year 
100 b o they were brought out of their hiding-place and 
sold to a wealthy book-collector, named Apellicon, who 
carried them back to Athens In the year 86 b o , on the 
taking of Athens by Sulla, the library of Apellicon was 
seized and brought to Rome There some learned Greeks 
obtained access to it , Tyranmon, the friend of Cicero, 
arranged the MSS , and Andromcus of Rhodes undertook 
the task of furnishing a correct text, and a complete edition 
of the philosophical works of Aristotle, out of the materials 
at his disposal He arranged the different treatises and 
scatteied fragments under their proper heads, and published 
w r hat was henceforth received as the authoiised edition of 
the woiks of Aristotle 3 It seems reasonable to believe 
with Grote 4 that “ our Aristotle/’ that is, the collection 
of writings which under this name has come down to 
modem times, is none othei than the edition of Andromcus, 
and thus dates fiom about the year 50 b c For the first 
generation after the death of Anstotle, his scholars, 5 
Theophrastus, Eudemus, Phanias, Straton, Ac., were engaged 
partly m editing, partly in paraphrasing, sometimes in 
endeavouring to improve upon his mostly unfinished 
woiks. But the Tenpatetic school very rapidly declined , 
all the philosophic ability round the shores of the iEgean 
threw itself into one or other of the two new rival schools 


1 Athenams, ix. 398 Plmy, E N , Yin c. 16 

2 See some i e marks m the Edinburgh Review , No 278, page 525 

s The authorities for this story are Strabo (who was the pupil of 
Tyranmon), xm 609 ; Plutarch, Sulla, c xxvi , Porphyry, Vi(a Plotini, 
p 117 It has been much criticised by Stahr, Brandis, Zeller, Bernays, 
Rose, &c. Por the last remarks on the subject see Grote {l c), and 
Sir A. Giant’s Ethics of Aristotle, illustrated with Essays and Notes , 
3 d edition (London, 1874), essay l. pp. 5-18. 

4 Anstotle , vol l pp 57-62. 

6 See Brandis, Scholia m Ansi, p 28, note 


which had arisen, the Stoic and the Epicurean. The 
Peripatetics could not keep up to their master’s level , they 
soon lost interest in the highei parts of his system ; they 
took to writing monogiaphs 6 on small sepaiate questions, 
and moral platitudes 7 diessed up m lhetoueal form. 
We may hesitate to affiim that, dui mg 187 yeais, there 
were absolutely no copies of Aristotle’s greatest works 
extant besides those hidden m the vault of Scepsis, for the 
Stoical ethics and logic both beai tiaces of a knowledge of 
Anstotle But, at all events, for the time, the world had 
lost its interest m all that u r e most prize in Aristotle’s 
thought Strabo 8 says exp: essly that “ all his wntmgs, 
except a few of a more popular charactei,” had been lost, 
and m accordance with this, Cicero 0 says that “even 
philosophers know nothing of Aristotle, though they ought 
to have been attracted by the inci edible sweetness of his 
diction.” The latter part of this remaik may seem sur- 
prising, foi it is not m the least applicable to any of the 
works of Anstotle which have come down to us But 
Cicero is evidently referring to the Dialogues, 10 which 
w r ere read, admired, and attributed to Anstotle m the days 
before the edition of Andionicus became known The 
question has been laised, especially by Valentine Rose, 11 
whether these dialogues, and other short, unsystematic 
works winch passed under the name of Anstotle, were all 
forgeries, or were in any case genuine. On the one hand 
it is urged that the dialogic, or artistic, mode of exposition, 
was alien fiom Anstotle’s turn of mmd. On the other 
hand, it may he said that Anstotle in his youth may very 
probably have tried his hand at imitating the Platonic 
dialogues. And, indeed, unless he had done so, it is diffi- 
cult to undeistand how ei en the forgeis could have ven- 
tured to publish dialogues beanng lus name Very likely, 
after his death and the loss of the mam bulk of his works 
by their lemoval to a vault m Asia Minor, a crop of forged 
Aristotelian wntmgs sprung up, and imitations of his eai Tier 
and moie popular works were among the number. But 
still, it appears safest to believe that Aristotle did at one 
time endeavour to make the dialogue his vehicle for philo- 
sophy. In the years that followed the death of Plato, he 
probably felt within himself a reaction and repugnance 
against this mode of wilting, and when he returned to 
Athens as the leader of a school, he utterly i enounced it, 
and set himself hencefoith to the statement of the naked 
truth m the dnectest and most scientific terms which ho 
could find. Whether the dialogues which Cicero and his 
contempoianes read and adnmed weie eaily works of 
Anstotle himself, or weie foigenes, there is no means of 
knowing. But the fragments 12 of these works, winch a 
search of all ancient literature has brought together, show 
us nothing woithy of Aristotle m Ins best days, nothing 
that contributes any light to Ins philosophy. And it is 
lemarkable that all woiks of this land seem to have been 
excluded from the edition of Andionicus. Owing to that 
exclusion they are all now lost, and thus the tables are 
turned, for whereas befoie the edition of Andromcus tho 


6 See Rose, Anstoieles Pseudepigraphus (Leipsic, 18C3), pp 20-22, 
where a list of many such productions falsely ascribed to Ai istotle is 

given. 

7 Stiaho, xm 609, says that all they did was Gecreiy 

8 Ibidem, 

9 Topica , 1 1-3 

10 See Cicero, Epist. ad Fam.il , t. it 23, where lie speaks of his three 
books De Orators as “a dialogue m the style of Anstotle,” and Epist. 
ad A tticum, xm xix , w here he says that he has copied Aristotle “ who 
in. his dialogues always assigns to himself the leading pait m the con- 
versation.” This shows that the dialogues of Anstotle -were very 
different from those of Plato, and were probably expository and dog- 
matic, and not at all dramatic. 

11 A net Pseudepigrapkus, pp. 23-26. 

12 These fragments are given collectively In the 5th volume of the 
Prussian Royal Academy's edition of Anstotle (Berlin, 1370). 
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world had forgotten all about Aristotle, except so far as 
he was represented by his own youthful and lighter pro- 
ductions, or by spurious imitations of these, it came to 
pass later that all except his solid and great philosophical 
treatises passed into oblivion. 

Turning now to the catalogue of the works of Aristotle 
which has been preserved by Diogenes Laertius, we find 
that it contains 146 different names, not one of which 1 
seems to correspond with any of the forty works which 
make up “ our Aristotle” This is very striking, and sug- 
gests the question, Did Aristotle really write all these 
works enumerated m the catalogue, and if so, how is it 
that they are all lost 12 Did he really write over and over 
again on the same subject, as the catalogue, taken together 
with our edition, would indicate 1 Or is the catalogue 
virtually a list of forgeries, published under the name of 
Aristotle at the time when the unique MSS. of many of 
his greatest works were shut up underground and forgotten 1 
Neither hypothesis can he accepted absolutely, hut the last 
mentioned contains, probably, by far the nearest approxi- 
mation to the truth. It seems ci edible that the catalogue 
m question was taken from the backs of rolls m the 
Alexandrian library, and that it was made by Hermippus, 
pupil of Callimachus, the chief librarian, between the 
years 240 and 210 b c 2 It found its way into some bio- 
graphy, and was thence mechanically copied by Diogenes. 
If this be ,10, it represents the kind of books which were 
being received by the world as Aristotle’s at a time when 
the real Aristotle was buried out of sight. The books 
enumerated m the catalogue strike us at once as peculiar 
m character- first we meet with the names of several 
dialogues (such as “ Nennthus,” “ Gryllus, or on Rhetoric,” 
“Menexenus,” “Symposium,” “ the Lover,” &c ); afterwards 
there are the names of apparently short treatises or mono- 
graphs on separate subjects, 3 * without any trace of that 
organic unity of each of the great branches of philosophy 
which we find in Aristotle as we know him. This organic 
unity has not been superinduced by the editorial labours 
of Andronicus, for we see by the openings of the Meta- 
phi/sics, Ethics , Politics, and other existing works, taken m 
connection with their succeeding parts, that Anstotle con- 
ceived a grand and comprehensive plan for each mam 
branch of philosophy and science ; that he proposed to 
follow this out so as to produce in each case a complete 
whole, but that most of Ms multifarious designs weie 
arrested by death, so that much that he has left bears the 
character of a mighty fiagment But the Peripatetic 
school seem to have abandoned his comprehensive views, 
and to have only followed him m that other side of his 
method which consisted in working out the details of special 
and subordinate questions This tendency resulted in the 
production of small separate tieatises and essays, and it is 
the names of such as these that are recorded m the cata- 
logue The Peripatetic school seem to have worked on a 
sort of co-operative principle Anstotle, during his own 
lifetime, probably encouraged them to work up separate 

1 With the exception of “ Categories, m one hook,” and “On Inter- 
pretation, m one hook.” “ Great Posterior Analytics, m two hooks,” 
may stand to the Post. Anal of Anstotle as the Great Ethics do to 

Eth Nicomach. Titze, Michelet, and other "writers, have endeavoured 

to identify some of the monogiaplis of the catalogue with parts of 
Aristotle’s extant works, eg , works On the Voluntary, On Friendship, 

On Pleasure, with parts of Eth Me , the hook On the Various Senses of 

Words, with part of the Metaphysics, ka. But, as Grote says, vol l 
p. 61, note, “the identification is not convincing ” In fact, the theory 
is untenable 

* Reitz, Lie Verlorenen Schnftcn des Aristctdes (Leipsie, 1865), 
pp 45-52 , Grote, Ar , vol i. pp. 48, 49 

* E g , On Suffering (irepl rov ■n6.ax itv ), one hook ; On Contraries, 
one book ; On Science, one hook , Feelings, one hook ; Art, one hook ; 

On Unproductiveness , one hook,* Signs of Storm, one hook, Proverbs , 
one book , Select Dissections, one book, kc. 


points for incorporation into bis philosophy, and if so, they 
would have less scruple in affixing bis name to works 
written after bis death, but which they conceived to 
represent, or, perhaps, a little to improve upon, his views. 
Whatever may have been the literary morality of this 
procedure, we can hardly doubt that it existed as a fact. 
Even the works of Aristotle, as we possess them, show clear 
traces of it. Take, for instance, the four different ethical 
treatises which are found among these works Of these 
the first is the Nicomachean Ethics, ^ the mam bulk of 
which is the genuine writing of Aristotle. It is conceived 
on a comprehensive plan, and the beginning and end are 
complete, but the middle part was probably never written 
The name of this treatise was, perhaps, given to it for the 
sake of distinguishing it from the other ethical works in 
the Peripatetic school library, the MS of this having been 
to some extent revised and edited by Nicomacbus, the son 
of Aristotle The second is the Eudemian Ethics , a para- 
phrase of the work of Anstotle, written by Eudemus, one 
of his scholars, with a slight divergence in some points from 
the original doctrines. Three books from the Eudemian 
treatise, on Justice, on the Relation of the Intellect to 
Morality, and on Weakness of the Will, were afterwards 
incorporated by some editor into the Nicomachean Ethics , 
so that in modern times they have always formed part of 
both treatises, and their authorsMp has been much dis- 
puted 5 * The third is called the Great Ethics and is the 
work of a later Peripatetic; it is a resumA of morals, made 
up chiefly out of the work of Eudemus, but with some of 
its conclusions taken directly from that of Aristotle, and 
with some matter introduced from another source, perhaps 
the ethical writings of Theophrastus. The fourth is a 
little tract On Virtues and Vices, which is not even Aristo- 
telian in. doctrine, though it shows an acquaintance with 
the Aristotelian system. It is chiefly characterised by some 
small points of physiognomical observation, such as are 
found in the characters of Theophrastus These four works 
well illustrate the growth of an ungenuine Aristotelian 
literatuie. We begin with a genuine work of Aristotle 
himself, though even into this a spurious element has been 
introduced ; we go on to a paraphase, and then to the 
paraphrase of that paraphrase ; we end with a light essay 
written for the sake of one or two observations on character 
which the writer had made ; and yet all stands under the 
name of Aristotle. 7 This instance which we have before 
our eyes, and the proportion of the ungenuiue to the genuine 
wMch it presents, may enable us to form a conception of 
the natuie of those works, the 146 names of which make 
up the catalogue of Diogenes. Far be it from us to say 
that none of the works so enumerated were written by 
Aristotle himself, but probably much the greater portion 
of them were not written by him And without denying 
that many works of Aristotle, and even some woiks by him 
of interest and value, have been lost, we may say with 
confidence that the “ lost works ” 8 of Anstotle were of no 
importance in comparison with what has been preserved, 


4 &ee Grant’s EUncs of Anstotle, vol l. essay 1 

* See Spengel, “ Ueber die unter dem Namen des Anstoteles 
erlialtenen ethischen Schriften” (in Abhandl der Philos -philol. 
Klasse der K. Bay Ahad , 1841), and Grant’s Ethics, l c. 

6 This name mav have been due to the vanity of the compiler "We 
have seen in the Catalogue of Diogenes the name Great Posterior 
Analytics See above note 1. 

7 Whether all stood thus m the edition of Andronicus, or whether 
some of these works were added m subsequent editions, we have no 
means of knowing If the former, Andronicus must have aimed at 
giving a collected body of Aristotelian doctrine, rather than an edition 
of Aristotle’s own undoubted writings. We know that Andronicus 
pronounced the treatise On Interpretation to be spurious, and yet we 
find it in our edition of Anstotle 

8 See above, note 1, and compare Valentine Rose, Arist. Pseudo 
epigraph where the fragments are commented upon, 
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and that the gieatest and most valuable of his achieve- 
ments, incomplete as he left them, but subsequently edited 
to some extent and touched up, remain for us, and contam 
the essence of his thought 

In eight passages o£ the woiks which we possess under 
his name, theie is a reference to “exoteric discourses” 
('guresuoi Xoyoi) 1 This phrase has attracted a wonderful 
amount of notice, and a whole literature 2 has been com- 
posed in. support of the different meanings which have 
been attributed to it. But the question is now reduced to 
a very small one The woid “exoteric” suggests the 
opposite term “ esoteric, 3 ’ m the sense of secret , and the 
wnteis of the later empne, 3 who weie accustomed to the 
idea of mystical and hierophantic teachings, as professed by 
the neo -Pythagorean and neo-Platonic schools, took up the 
notion that Aristotle had two forms of doctrine • the one 
“ esoteric,” — containing his real opinions, and confined to 
the circle of his initiated scholais, — the other “exoteric,” 
containing superficial .truth with which the profane vulgar 
might be put off and satisfied. After the Renaissance the 
idea of a double doctnne m Aristotle was exploded, and 
it was acknowledged that “ exoteric ” m the passages above 
mentioned is not opposed to “ esoteric ” or “ secret,” but 
denotes the external, non-philosophical, non-scientific treat- 
ment of a subject, as opposed to the strictly scientific treat- 
ment of it (oucetos Aoyos). The only question, then, which 
remained is this, — Does Aristotle, when he refers to “the 
exoteiio discourses,” meaii to refer directly to lus own more 
popular wntmgs, or does he make general reference to 
popular discussions on philosophical subjects, including not 
only his own and other people’s popular writings, but also 
the oidmary debates and discussions on such subjects, rife 
enough m Athenian society, and, of course, unscientifically 
conducted 1 Poweiful suppoiters aie to be found for either 
view, and Bernays 4 * * especially, in an elegant and learned 
monograph, has endeavoured to prove that each of the 
passages m which “ the exoteric discourses ” are mentioned 
xefers especially to some one of the lost dialogues of 
Anstotle, the character and contents of which Eernays seeks 
to gather from the scanty fiagments of them preserved by 
the ancients It appears to ns, however, that this attempt 
is infelicitous in its results, and that there are many reasons 
for thinking that Aristotle did not appeal to his own 
popular writings for conclusions m philosophy, but merely 
said, occasionally, that the popular views on some questions 
of philosophy were sufficiently accurate and might be 
accepted. 

Of the works that have come down to us as Aristotle’s, 
the following are undoubtedly genuine : — 1. Topics. 2. 
Pt Analytics 3 Posterior Analytics. 4. On Sophis- 
tical Refutations. 5. Art of Rhetoric. 6. Nicomachean 
Ethics 5 7. Politics. 8. On ike Art of Poetry. 9. A 

Physical Discoursed 1 0. On the Heavens. 11. On Genera- 
tion and Destruction. 12. Meteorologies 13. Researches 7 
about Animals 14. On Soul. 15. Appendices to the 
preceding work — (a ) On Sense and Sensible Things, (b ) 

1 See Bomtz’s Index, sub voce, for the references 

8 AH recent German commentators have touched upon the question. 
Most of the leading opinions upon it have been referred to by Grote, 
Ar , vol. l. chapter 2 See also Grant’s Ethics, sol. l. appendix B. 

2 E g , Aulus Gelhus, xx 4. 

* Du Dialogs des Anstoteles, in ihrem Verhaltnmeu semen ubngtn 

Wcrken, von Jacob Bernays (Berlin, 1863) 

6 With the exception of books v. vi vii. See Grant’s Ethics 

9 The title cannot -with certainty be attributed to Aristotle, In 

some MSS it stands as $v<nick cl KpSacrts, fj ire pi apx&y ’ Aitpiaffis 
indicated a scientific, aa opposed to a popular, lecture or discourse. 

1 nepl rh £$a itfroplai. 'hfropla means a “record of investiga- 

tions.” Aristotle sometimes uses the word simply in the sense) of 

“ history,” but it was a mistranslation to call his work on animals 

Histona Anvmahum. Out of this the term “ Natural History” has 

grown into modem usage 


On Memory and Recollection, (c ) On Sleep and Waking, 
(d ) On Dreams and Prophesying m Sleep, (e.) On Longevity 
and Shortlivedness (f ) On Youth and Old Age (g ) On 
Life and Death, (h ) On Respiration 16. On Parts of 
Animals 17 . On Locomotion of Animals IS. On Genera- 
tion of Animals 1 9. The Metaphysics 8 

The following works attributed to Aristotle are almost 
undoubtedly spurious 1. On Rhetoric, addressed to 
Alexander 2. Eudemian Ethics. 3 Great Ethics. 4. 
On Vntues and Vices 5. Economics. 6. On Colow <. 
7 Physiognomies. 8. On Plants. 9 On Strange State<- 
merits 10 Mechanics. 11. On Indivisible Lines 12. 
On Xenophanes, Zeno, and Gorgias 13 On the Universe, 
addressed to Alexander. 14. On Motion of Animals 15. 
On Breath. 16 Problems 9 

The following two works are of doubtful genuineness . — 
1. Categories, 2. On Interpretation. None, however, of the 
so-called works of Aristotle have been more commented 
on or studied than these two. They stand as the two first 
of the six logical treatises, or Organon , 10 of Aristotle, and 
thus had paiticular attention duected to them m the Middle 
Ages, 11 when the logical writings were solely or chiefly 
studied The separate way in which these two shoit 
treatises are written, without any preface or other connec- 
tion with the mam body of analytic (i.e , demonstrative 
logic), seems peculiar and unlike Aristotle. We may safely 
say that they were not composed at the same time as the 
Analytics, to which they have been prefixed. Either they 
were earlier works written before the time of Aristotle’s 
final residence in Athens, or else they are the productions 
of unknown and probably later Peripatetics There is an 
important diffeience of doctrine between the Categories and 
works known to be by Aristotle. For m the Categories 12 
it is laid down that “ the first essence ” (npurq overta) is 
the individual, and that the class, genius, or species, is a 
« second essence,” that is, that it has an existence derived 
from and secondary to the individuals of which it is com- 
posed. In the Metaphysics,™ on the other hand, we aie 
told that the “ fiist essences ” are universal, genera, or 
species The former is the doctrine of nominalism, the 

8 T& fierh ra tpvfftKtx The name merely means “The viitings 
which come after the Physics ” It was gi\en not by Anstotlo limisclf, 
but by his posthumous editors Out of it the name of “Metaphysics” 
grew for that science, which Aristotle himself called “ Fust Philosophy,” 
“Wisdom,” or “Theology ” See Bonitz, Metaphysica (Bonn, 1819), 
2d part, pp. 3-~6 The work is composite, with a spurious admixture 
See below 

8 An interesting paper by Karl Prantl (Alkane! I der Philo soph - 
philol Klassc der K Bayer-. Akad 1852 ) discusses the thirty-eight books 
of “Problems" attributed to Aristotle, in which questions on all 
conceivable subjects are pioposed and answered Prantl shows the 
contradictoiy and often anti-Aristotelian character of many of the 
answers given. His conclusion is that, though Anstotle certainly se* 
the example of starting and endeavouring to answer “ problems ” as a 
contribution to science, and though there may he a small nucleus of 
Aristotle’s own wilting here, yet the great mass of the contents of 
these books is the production of the Peripatetic school, after the time 
of Aristotle The Problems, among other characteristics, exhibit 
strongly the materialistic tendencies of the Peripatetics. 
f|J, 10 This name is said to have been given to the collecine logical 
treatises by Andromcus, to indicate that they were not a part of 
philosophy, being neither “practical,” “productive,” nor “speculative,” 
but that they contained the organ ot instrument of philosophy, m the 
theory of reasoning Aristotle himself uses the phrase about Dialectic, 
— ou puKpbv opyavov -n- pis yvSxnv, Topics, vui, 14, 3. See Grote, 
vol. l. p 78, and Brandis, Scholia, p. 140, a. 47, p. 259, a 48. 

11 During the 9th, 10th, and 11th centuries, a war was furiously 
waged between Peripatetics and Platonists, i between Nominalists 
and Realists. But all this time the Peripatetic library of Western 
Europe seems to have been restricted to Latm translations (by Boethius) 
of the Categories and Interpretations , together with a Latin translation 
of Porphyry’s Introduction to the Categories The whole question of 
Nominalism and Realism was started by Porphyry’s Introduction, See 
Haurdau, Histoire de la Philosophic sctlastigue, 2d. od,, i. (Pans, 1874). 

13 Categ , v 1 

12 Metaph , vi. 7, 4 ; 13, 18, &c. 
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latter that of realism If Aristotle wrote the Gategoiies 
long prior to the Metaphysics (which, if he wrote the booh 
at all, he must have done), then we must suppose that at 
the outset of his independent career as a philosopher he 
began with an exteme reaction against the realism of Plato, 
and that m later life he returned from this to approxima- 
tion towards Plato’s views The other hypothesis possible 
is, that a bias towards physical research and expenment 
and the collection of facts natuially led the Peripatetic 
school m the direction of nominalism, till at last some 
member of that school gave expiession to this tendency by 
writing this little treatise called the Categoi les, derived, 
indeed, mainly from Aristotle’s doctrines and teaching, but 
laying it down far more dogmatically than he would have 
done that the concrete individual is the unit of knowledge 1 
Considerations of style are insufficient to enable us to pro- 
nounce m favour of one hypothesis or the other. For the 
school of Aristotle copied, and obtained a close lesemblance 
to, their master’s style. But whether this tieatise was 
written by Aristotle or not, it has had a groat influence 
It led the world not only to think that Aristotle was a 
decided nominalist, but also that he classified existence 
under ten “categories" or summa genera But this doctune 
would haidly have been gathered fiom the undoubted 
writings of Aristotle. In Ins logical researches he natur- 
ally much busied himself with the different relations which 
the predicate of a sentence can bear to the subject. And 
m the earliest of his extant works ( Topics , 1 . 9), he 
enumeiates “the classes of predications" (ra yevg ruv 
i<aTV)yopiu>v) as ten, 2 and gives the same list as that given 
m tne Categories; but the object of this enumeration is 
merely logical, m order to show what must be meant by 
the word “ same " when it is predicated of any subject 
Elsewhere, Aristotle does not adhere to the numbei ten , 
he mentions 3 m one place eight, m another six, in another 
five, in another four, and very often three, Kanjyoplai, or 
modes of predication. There is no trace of his mapping 
out to himself the “ Cosmos " under the divisions of ten or 
any other number of categories In De Amma, l. 1, 7, be 
says that “ it will be necessary, m discussing the soul, to 
define which of the categories it belongs to, and again 
whether it is a potentiality or an actuality " But, having 
said this, Aristotle does not further advert to the cate- 
gories, while he obtains his ■whole definition of the soul by 
considering it as an “ actuality." In fact, “ Potentiality 
and Actuality," or “Matter, Form, and Deprivation,” 
were the ontological “ categories " of Aristotle, far rather 
than that logical list of ten kinds of predication, on which 
mediaeval and modem thinkers have laid so much stress 
That they have done so is perhaps mainly due to this little 
work called the Categories, which (whether it was an eaily 
production of Aristotle himself, or was the compilation of 
some peripatetic follower) has had undue prominence 
given to it m relation to Aristotle’s system It has caused 
Aristotle to be misunderstood, severely criticised, and 
sneered at. At the same time it has given an impulse to 

1 In Be Art , i, 1, 7, there is an apparent assertion of No mi nalis m 

rb 5e 0ov rb KaB&\ov tfroi ovdev tcrr tv if) vtrrepov), hut Torstrik 
points out (At. Be An , p. 113) that Aristotle is here referring to the 
views of others, not stating his own. 

fl Substance, quantity, quality, relation, place, time, posture (KutrOai), 
habit (or dress, £x etv )> action, passion Such a list would form a 
strange classification of all things m the universe Some of these 
categories have an easily traceable affinity with the parts of speech, 
thus showing the relation between logic and grammar But this is 
not fcheir only source As the individual man may sometimes be the 

subject of predication, his “dress” and “posture” were admitted 

among the classes of categories. Habit, from the Latinised foim of 

(%*iv, survives in modem languages, e g., to' be “habited” is to be 

dressed, a lady’s ridmg-“ habit,” habit (m French) = a coat, 

8 See Bomtz’s Index to Aristotle, m the Berlin edition (1870), sub 
voce Karriyoptat, where the references are given. 


philosophers, from the Stoics 4 * to Kant and J. S Mill, to 
endeavour to frame an ultimate classification of all that 
exists or can be thought. 

The treatise On Interpretation (i e , the expression of 
the thoughts m language) was pionourced spurious by 
Andionicus Rhodius This we learn fiom some interesting 
discussions given by Brandis in his Scholia to Aristotle, p. 
97. The opposite view seems to have been taken by Am- 
monias, Alexander of Aphrodisias, and Boetkius. The 
arguments, however, both pro and con are inconclusive 
Whethei this treatise was by Aristotle or not, it contains a 
very full statement of the Peripatetic logic, so far as 
the Proposition, with its various characteristics, is con- 
cerned. It quotes the treatise On Soul, 6 and, therefore, was 
written later than Aristotle’s undoubted logical works, 
more piobably by one of his school than by himself. It 
is the source of much of the matter of the elementary 
logic of modern times, and contains many distinctions, at 
one time novel, but essential to clearness of thought, — 
on Affiimation and Negation, the Different Ways m 
which the Negative Particle may be used, Contrary and 
Conti adictory Opposition, the Truth or Falsehood of Pro- 
positions, Modality of Assertion, &c Grote’s 6 account of 
the contents of this woik has opened it for the English 
reader. 

We now come to the undoubted works of Anstotle 
These, as before said, were probably all actually written 
during his last thirteen years, but they must have, to a 
great extent, been prepared during the previous course of 
his life, during which he had thought out the divisions, the 
method, and the terminology of philosophy and science 
The order of composition of these works, so far as it can be 
determined at all, must bo determined by internal evidence. 
This internal evidence does not consist merely m references 
from one book to another (foi these are not always re- 
liable — m some cases theyaie almost certainly interpolated), 
but still more m comparison of the thought in different 
books, and the various degrees of maturity exhibited by the 
same conception occurring m different books F or instance, 

in the first chapter of the Analytics the Topics are referred 
to ; therefore, either the Topics were written first, or else 
t his reference is spurious But the doctrine of the syllogism 

is worked out with far more precision in the Analytics 
t.li an m the Topics , therefore the former hypothesis must 
be accepted A similar combination of verbal and real 
internal evidence would seem to show 7 that the Topics 
(with the exception of the eighth book) were first written 
of all the extant works of Aristotle, next the Analytics 
(j Prior and Posterior), next the eighth book of the Topics, 
next the Rhetoric, and then the Sophistical Refutations ; 
and the same canon of criticism would lead us to believe 
tha t Aristotle next in order wrote the Nicomachean Mhics, 
and then (perhaps after an interval) the Politics and the 
treatise on Poetry. The above order of books may be 
considered as established with tolerable certainty. But the 
reasons seem rather far fetched which induce Valentine 
Rose 8 to lay down that Aristotle, in his 55th year, com- 
menced a second series of writings with the Physical 
Lectures, which were followed by the works On the Heavens, 
On Generation and Destruction, and the Meteorologies ; and 
afterwards a third series, with the Researches about Animals , 
followed by the work On Soul, and his other psycholo- 


4 See Giote’s Aristotle, vol 1 p 144. Trendelenburg, Eategorien - 
lehre 


6 Be Interpret , l 3, 

1 Ar.,y ol i, pp. 155-109 

1 See Aristotle on Fallacies ; or, the Sophistict Hlenchi, mth a 
Translation and Notes, by E Foste, (London, 1866), page 103, note 4. 
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gical and physiological writings. Granting that the work 
On Soul was written later than most of the other works 
of Aristotle, it seems to us safest to say that, m all proba- 
bility, many of his works were simultaneously “on the 
stocks ” up to the tune of Ins death, and this makes their 
precise order difficult to assign 

We shall nowproceed briefly to indicate, 'we cannot attempt 
more, the leading features of the contents of Aristotle’s un- 
doubted works, as they have come down to us. The books of 
the Organon (see note 10, p 514) form together a connected 
whole Of these the Topics appear to have been written first, 
but the sequence of thought between the hooks is that the 
Prior Analytics stand first, as containing the theory of the 
syllogism, a necessary preliminary to reasoning of all kinds , 
and then growing out of this root we have two divergent 
treatises : the Posterior Analytics, on demonstrative reason- 
ing, or the logic of science , and the Topics , on dialectic, 
or the art of discussing subjects m which demonstration is 
impossible. For the details contained in these treatises we 
must refer the reader to Grote’s (see note 3, p 511) generally 1 
excellent account. The matter of the P) lor Analytics has 
become the common property of all modern books on logic. 
And scarcely anything 2 has had to be detracted from or 
added to what Aristotle wrote upon the syllogism. His 
was the proud distinction of having discovered and fully 
drawn out the laws under which the mind acts in deductive 
reasoning That m deduction the mind proceeds from some 
universal proposition, and how it proceeds — these were the 
first things which Aristotle had to tell the world. The 
modern attempts to impugn these principles, and to show 
that the mind doesmot reason from universal, are a failure 
'They confuse inductive with deductive reasoning, and 
ignore both the case of a science like geometry, which is 
. all deduction, and also the numerous cases where the mind, 
having unduly assumed a universal principle, rests m it 
afterwards and makes deductive applications of it . Grant- 
ing that there is such a thing as deductive reasoning (and 
surely life is full of it), it is a great matter to have the 
laws of this so clearly ascertained, that about the process 
itself there can no longer be doubt, and any flaw m the 
process can instantly be detected. This was the service 
that Aristotle rendered in drawing out the laws of the 
syllogism. Men, of course, reasoned deductively by means 
of “the syllogism” before Aristotle had appropriated this 
name 3 to indicate the formula for deductive reasoning, and 
before he had discovered and stated the laws under which 
4he mind acts m deductive reasoning They did so, how* 
ever, unconsciously and by instinct, just as men wrote and 
talked grammatically before any idea of a science or an art 
of grammar existed. In Aristotle deductive reasoning 
became conscious of itself. Unfortunately for his reputa- 
tion, this merely prebminaiy part of his labours, m which 
the principles and rules of syllogistic inference were drawn 
out, occupied almost exclusively the minds of thinkers in 
the Middle Ages. The errors of modern Aristotelians were 
imputed to Aristotle, and hence arose the notion that Aris- 
totle explained nature by means of the syllogism. Nothing 
could be further from the truth ; Aristotle was not only 
one of the most inquiring and encyclopaedical, but also one of 
the most thoroughly sensible, of all writers, and no one 
would have repudiated more strongly than himself the idea 
that the formula of the syllogism, can be used to test or 

1 Sea some criticisms upon Grote’s account of the Organon, Edin- 

burgh Review, No. 278, pp 546-9 

* “Both Kant and Hegel acknowledge that from the time of Aristotle 

to their own age, logic had made no progress ” (Stahr, in Smith’s Did 

of Greek and Roman Biography). The fourth figure was added to the 

syllogism (uselessly), and Sir XV. Hamilton introduced the quantifica- 

tion of the predicate Voild tout, 

8 In Plato <rv\\oyiirp.ls meant a “computation" generally. By 
Aristotle a special and technical meaning was given to the word. 


explain anything beyond the process of reasoning from 
certain premisses possessed or assumed, and he is never 
tired of telling us that the only means of obtaining premisses 
is by experience and observation of facts. While discussing 
the syllogism itself, he says, 4 * — “ This is the case m astio- 
nomy, which is based on the observation of astronomical 
phenomena, and it is the case with every branch of science 
or art When the facts in each branch are brought toge- 
ther, it will be the province of the logician to set out the 
demonstrations m a manner clear and fit for use ” It is 
true that Aristotle did nothing towards the logic of Induc- 
tion, that is to say, towards elucidating the methods by 
which the mind legitimately arrives at general facts or laws 
of nature. This was left to be worked out by the moderns, 
by Galileo, and Bacon, and Whewell, and J S Mill Aris- 
totle, indeed, made a cursory attempt 6 to put the inductive 
process into syllogistic foim, thus . — “A, B, and C draw 
iron ; A, B, and C are (or represent) all magnets , therefore 
all magnets draw iron” It is clear that this syllogism 
does not explain the inductive process, it only records m 
the minor premiss a previous induction The real question 
is, do A, B, and C here properly represent all magnets 1 
To answer this, verification would be required. The syllo- 
gism, then, does not explain the inductive process, but only 
fifllla attention to what is implied m it. Leaving unat- 
tempted the question how the minor premiss in the 
Inductive syllogism is to be obtained, and how tested, — 
what Aristotle really works out is the logic of Deductive 
Science (m the Post. Analytics ) and the logic of Deductive 
Probability (in the Topics) Under the former head he 
draws the ideal of a perfect science, and recounts the con. 
ditions necessary to its existence. Interesting discussions 6 
are introduced by him on Causation, Hypotheses, Axioms, 
Ultimate Laws, Definition, and the Apprehension of Pri- 
mary Truths. In all this there is little which might not 
be accepted by a man of science of the present day. The 
Topics, on the other hand, treat of a subject which pos- 
sesses rather an antiquarian than a living interest, 
namely, the conduct and regulation of Dialectic as practised 
m Athenian society. 

In the Middle Ages men made a business 7 8 of propounding, 
attacking, and defending theses, but this was a lame imita- 
tion of the spontaneous disputations of lively Athens, and 
from its utter profitlessness has long fallen into desuetude. 
The Dialogues of Plato may serve to give us an idea of a 
society possessed with an insatiate appetite for discussion 
and controversy, and always delighted to take part m, or 
assist at, an intellectual game or fencing match between 
two opponents And it is the object of the Topics of 
Aristotle to lay down the rules for the game of Dialectic, 
and to establish it as a highly salubrious and necessary 
intellectual art. Dialectic, properly speaking, is discussion 
with a view to probable truth, and so far is worthy of the 
attention of a philosopher. But it may easily emerge into 
Eristic, which is discussion with a view to victory. Even 
under this aspect Aristotle does not think it ought to be 
neglected Drawing on his vast and methodised observation 
of life, he gives rules and hints for the conduct of Eristic 
The name Topics means “ On Common-places f the chief 
contents of this treatise consist of “ heads ” useful m 
arguing for or against a proposition. All this is wearisome 
to read m eight books. Much more readable are the 
Sophistical Refutations , which form a conclusion to the 


* Analyt. Prior , l. 30, 3. , 

1 ibid., n. 23, 2-4. See a criticism on this in Professor Bam a 
Inductive Logic (London, 1870), chap, i. § 2 , 

8 See The Logic of Science ; a Translation of the Post, Analyt, oj 
Anstotle, with Notes and Introduction, "by E. Poste (Oxford, 1850). 

7 See, eg,, the achievement'?, m this nay, attributed to The 
admirable Crichton," so late as about 1580 a,d. 
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Topics The intellectual tendencies of Athenian society 
had given scope to a class, which gradually arose, of profes- 
sional and paid disputants, or professors and teachers of 
the art of controversy. This professional class, under the 
name “Sophists,” got a bad name in antiquity, 1 and 
Aristotle treats them disparagingly as mere charlatans. 
Thus, while Eristic is arguing for victory, he describes 
Sophistry as arguing for gam The Sophist, according to 
Aristotle, tried to refute by means of fallacy, m order that 
he might be thought clever, and so get pupils and make 
money. Aristotle collects, classifies, and exposes these 
fallacious refutations , and so exhaustive is he in one short 
book, that the human mind has hardly invented any falla- 
cious argument since which may not be brought under 
some head of the Sophistical Refutations. The theory of 
fallacy was a proper wind up to the Organon, as containing 
the theory of reasoning m all its branches Aristotle con- 
cludes this part of his system with words full of a just 
pride m his achievements. It is almost 2 the only place m 
his writings in which any reference to his own personality 
can be traced He says, 3 “ In regard to the process of syllo- 
gising I found positively nothing said before me ; I had to 
work it out for myself by long and laborious research.” 

Greece at this time was full of Dialectic and Rhetoric, 
and the two were closely connected , and it was quite 
natural for Aristotle (whose aim was to take up and carry 
out to perfection all that the intellect of his countrymen 
had assayed), next m order after Logic and Dialectic, to 
deal with Rhetoric We have already seen (p 515) that 
he probably wrote his Rhetoric immediately after the mam 
books of the Organon, but before the Sophistical Refutations 
But a distinction must here be added, for it seems pretty 
plain that, after he had written the two first books of his 
Rhetoric, there was an interval, and that he did not add on 
the third book 4 * 6 for some time afterwards. Many treatises 
on the same subject had previously been composed, an 
account of which has been given by Spengel in his 
Artium Scnptoi esf or Writers of Arts of Rhetoric, a 
work professing to replace, as far as might be, the lost 
book called Swaywy i) reyv&v , attributed, rightly or 
wrongly, to Aristotle It is a curious fact that one of 
these earlier systems of Rhetoric has been preserved for us 
among the works of Aristotle, having been long attributed 
to him on account of a spurious letter prefixed to it, and 
purporting to be from Aristotle to his former pupil, Alex- 
ander the Great. Hence the treatise got its name of 
Rhetoric, addressed to Alexander But the investigations 
of scholars 0 show conclusively that this work could not 
have been written by Aristotle, that with great proba- 
bility it may be attributed to Anaximenes, the historian 
and rhetorician, and that it was written between 310 and 
330 b o , only a few years before the composition of Aris- 

1 A controversy on the justice of the reproaches of Xenophon, Plato, 
Aristotle, Ac , against the Sophists, was initiated by Grote m vol vm 

of his History of Greece, and continued m his subsequent works on 
Plato and Aristotle. On the other side, see Prof. Jowett’s Dialogues 
of Plato translated (vol w p 449, sqq ) 

3 Another exception is m Eth Nic. l 6, where he refers to the fact 
of Plato having been his friend. 

3 Mr Poste, in his Aristotle on Fallacies, p 95, translates the words, 
iff pi rod trv\\oyl(e<rdai, as if they meant “on dialectic” generally 
But the general opinion is, that Aristotle was here referring to his 
having worked out the forms of the syllogism. 

4 Book m opens with the same words with which book n had 

concluded. This looks as if Aristotle had returned to the subject after 
an interval, having forgotten the exact form of what he had before 
written. This book (c. i. §10) quotes the treatise On Poetry, which 
must have been written in the meantime, 

6 L Spengel, ^Svpayuy}] reyvuv, sive Artium Scnptores, Ac. (Stutt- 

gart, 1828) 

6 See An Introduction to Aristotle's Rhetoric, by E M, Cope, Ac. 

(London, 1867), pp 401-414, where the evidence on this point is briefly 

summed up. 
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totle’s treatise. The work itself is representative of the 
school of the Sophistical Rhetoricians, and abounds m those 
tricks of procedure 7 which gained their bad name for the 
Sophists, and which drew forth the reprobation both of 
Plato and Aristotle Plato, 8 indeed, identified rhetoric 
with trickery, and refused to countenance the study of it. 
Anstotle, who often exhibits less moral earnestness, but 
greater intellectual breadth than Plato, thought it necessary 
that this, like other intellectual fields, should be exploited. 
He thought, 9 amongst other reasons, that unless this u ere 
done, truth and justice would sometimes be left depuved 
of proper representation and support He repudiates the 
practice of the earlier rhetoricians, who had based their 
“ Arts ” entirely on appeals to the passions , and m a large 
and manly way he proceeds to develop all the various 
points which an orator must keep m new, and to indicate 
all the kinds of knowledge which he must acquire in order 
to be master of his profession. In so doing, Aristotle has 
displayed his extraordinary power of exhausting any sub- 
ject to which he gave his mind Hardly anything of 
importance on the subject of Rhetoric has been added to 
what he wrote. Take the most poweiful and subtle speci- 
mens of modern oratory, — for instance, Shakspeare’s speech 
of Mark Antony over the body of Caesar, — and you will 
find the rationale of every telling point set forth by 
anticipation in the Rhetoric of Aristotle His work con- 
tains some few Greek technicalities, — for instance, the 
doctrine of the Enthymeme, 10 or rhetorical syllogism, — on 
the precise nature of which commentators are not agreed 
But the main bulk of the treatise consists of a rich collec- 
tion of remarks on human nature and life, applicable to all 
periods. In the wisdom and knowledge of the woild which 
it exhibits, Aristotle’s Rhetoric might be compared with the 
Essays of Lord Bacon And it might be compared with 
them also in this respect, that a bad and Maclnavelian use 
might certainly be made of some of the suggestions which 
it contains, though Aristotle professes only to give them to 
be employed in the interest of truth and justice The third 
book, on Style, is excellent so far as it goes, but it is less 
exhaustive and universally applicable than the former 
books, which treat of the matter of speeches 

Rhetoric was said by Anstotle 11 to be allied, on the one 
hand to Dialectic, on the other hand to Ethics ; and, accord- 
ingly, he seems to have gone next to the exploration of the 
latter subject At all events he wrote the Nicomachean 
Ethics later than the Rhetoric When we compare the two 
treatises together we are struck with the growth of mind 
which has taken place between them The Rhetoric is full 
of ethical definitions of happiness, pleasure, virtue, friend- 
ship, and the like But in the Ethics these are all 
remodelled, and made far deeper and more exact 

The Nicomachean Ethics was, perhaps, the first of Aris- 
totle’s extant works which entered upon the matter of know- 
ledge, as distinct from the theory of the reasonings by which 
knowledge is obtained, and from the theory of the state- 
ment by which knowledge may be best set forth The 
moral system herein contained differs from the ethics of 
Plato, first, in its more accurate psychological analysis, m 
distinguishing the will from the intellect, and m making 
virtue to consist in a formed state of the will, rather than 

7 75., p. 457, sqq 

8 Gorgias, p 465, Ac. 

9 JRhei , i 1, 12. 

10 The Enthymeme'is a rhetorical (i.e , non-demonstrative) syllogism. 
Its premisses axe “ signs” and “ probabilities ” Its province is to show 
likelihood, not certainty The question with, scholars is, whether it 
is essential to the Enthymeme that one of its premisses should be left 
unexpressed See Sir W Hamilton, Lectures on Logic, vol. l. p. 386, 
sqq , Mr Cope’a Introduction, p 103, sqq. , and Grote's At , vol. h p. 
291, sqq 

11 Rh*t , i 2, 7. 
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in wise insight ; secondly, m being disconnected from any 
assumption, or theory, of the immortality of the soul, from 
all that we should call “Faith " Whether or not Aristotle 
denied a future life is another question to be considered 
later But at all events he constructed ethics independently 
of such a doctrine. On the other hand, his system differs 
from the modern point of view, m that he asks, not, 
What is right! what is our duty? or what is the giound 
of moral obligation? hut, What is the chief good for 
man? In order to answer this question, he calls in the aid 
of his metaphysical forms of thought, 1 such as the 
doctrine of the Four Causes, and of Actuality and Poten- 
tiality. From these he deduces that the chief good for 
man must consist in something which is an End in itself, 
and that it must he found m the actuality of the human 
powers It is a weak point m the system that, instead of 
at once recognising the law of moral obligation as the 
deepest thing m man, it introduces 2 the idea of virtue and 
morality m a dry logical way, saying that the chief good 
for man must be the actuality of his poweis according to 
their own proper law of excellence (kclto. rrjv olneiav aperyv). 
Having m this colourless and neutral way brought m the 
term apery = excellence or virtue, Aristotle divides it, in 
relation to man, into moral and intellectual. The part of 
his work which treated of intellectual excellence is lost, or 
was left unwntten. His discussion on moral excellence 
or vntue is full of interest. Its salient points are— fii st , the 
doctrine oi the formation of habits or states of mind, 
second, the doctrine of “the mean," as the essential deter- 
mmator of virtue, thud, a brilliant analysis of the qualities 
and character which were reckoned either as cardinal or 
secondary vutues m Gieece. On Anstotle’s doctrine of 
“the mean” a word must he said. Objection has been 
made to it m modern times, on the giound that it sets up 
a merely quantitative difference Detween viitue and vice 
But Aristotle’s point of view was thoroughly Gieek, it was 
based on the analogy of Art. When we speak of actions 
being “light" 01 “wrong" the Greeks spoke of them as 
being “beautiful" (/caXa) or “ugly”(atcrypd) In all Greek 
art and hteiature the great aim was to avoid the “too 
much" and the “too little," and m this way to attain 
perfection Aristotle only followed Greek feeling, and the 
lead of Plato, 3 m applying the same idea to moials. It 
might, indeed, be urged that this idea of “ the mean,” of 
“neither too much nor too little," is a negative and meiely 
regulative conception, and that it does not suffice to 
explain the moral beauty of the phenomena which Aristotle 
had m view. For instance, he describes the brave man 4 
consciously meeting death for a worthy object, and con- 
sciously sacrificing life and happiness, and much that 
he holds dear, because he feels that it is “beautiful" to do 
so. But, so far as we can learn from Aristotle, the 
“beauty" here consists in exhibiting neither too much nor 
too little boldness, but the exact mean. In this there is 
obviously something inadequate , but the fault seems to lie, 
not so much m laying down “the mean" as the law of 
beauty, but rather m not going beyond the identification 
of the morally admirable with the beautiful This % leaves 

each moral action, or course of conduct, to be j'udged of as 
a work of art. The propoitions in each case are relative, 
hut he who can judge aright will feel the harmony or 
otherwise of the details With this artistic and somewhat 
supei ficial conception of morality, Aristotle is, in his own 
way, an mtuitionist. He thinks 5 that we have a sense 


1 See Grant’s Ethics , vol i essay 4. 

* Eth me , i, 7, 15 

s Plato’s term for the law of the beautiful was p-erpdrys See 

Phikbus, pp 23-27, and Grant’s Ethics, f-asiy 4. 

* Eth Nic , m. 9, 4 

c See Politics, l. 2, 12. 


(alcrOyci^) for moral beauty, but that this sense exists in 
perfection m the wise man (•fypavip.os), to whom m all cases 
must be the ultimate appeal. 

But the whole question of man’s moral nature is really 
subsidiary m the Ethics of Aristotle His question is, 
What I s the chief good for man r and the answer to this 
question is. It must consist m the evocation and actuality 
of man’s highest faculty, namely, the Reason Thus, the 
highest happiness is to be found m contemplation and 
speculative thought] the joys of the philosopher are beyond 
compare A satisfaction of an inferior kind is to be found 
in the exercise of the moral virtues Such is, in. brief, 
the view which Austotle gives of human life He excludes 
religion from his consideration of the subject, though his 
disciple, Eudemus, 6 in restating his conclusions, tries to 
introduce it. The same question, What is the sv.mm.nm 
bonum for man? has been answered in somewhat similar 
terms, in modern tunes, by Spinoza. 7 

The concluding paragraphs of the Eicomachean Ethics 
form the prelude and introduction to the Politics of Ans- 
totle. Neither vutue nor happiness, 8 he says, can be 
attained by the individual separately Moral development 
and the realisation of our poweis (Ivipyaa) require as 
external conditions a settled community, social habits, the 
restiamt and piotection of laws, and a wisely-regulated 
system of public education. Man is by nature a political 
creature] he cannot isolate himself without becoming 
either less or more than man (y Qyplov y 0eos). Thus the 
state is a prime necessity to man, and, indeed, the state 
is prior in idea to the individual, that is to say, the noimal 
conception of man is of man m a state of civilisation, and 
tbs implies beforehand the conception of a state. On these 
grounds Aristotle went on fiom his Ethics to the composi- 
tion of his Politics Some little time, 9 however, may have 
elapsed between the two works This is suggested by the 
mature and fiee handling given to ethical questions when 
they occur m the Politics Aristotle, with his usual ten- 
dency to seek a solid basis of experiences for his theoncs, 
may, m this mteival, have been engaged m making that 
remaikable collection called the Constitutions (XloXtretai), 
wbch, according to Diogenes Laertius (v 27), contained a 
description and history of the constitutions, manners, and 
usages of 158 states, and of which numerous fiagments 10 
remain However tbs may be, the Politics, as we possess 
them, are full of learning and information After a 
preliminary dissertation on the family as a unit m the state, 
they give a critical history of previous philosophical 
theories of politics, and an examination of some of the 
cbef existing 'constitutional systems, before proceeding to 
the statement of Aristotle’s own view The treatise is 
unfinished , in Bekker’s edition it breaks off m the middle 
of Aristotle’s theory of education (hook vin ) Some have 
thought that tbs unfinished hook was put last by some 
editoi because it was unfinished, hut that it originally stood 
earlier m the treatise, and that the commonly received 
order of the books should he transposed as follows ; — i n 
m. vii vin iv vi v. It is forcibly argued 11 that a better 


6 See Fntzschms, Eudemi PJiodii Ethica (Ratisbon, 1851), p. 40 
note, p 261, note , and Grant's Ethics, essay 1. 

7 De Intellcctus Emendahone, n, 13, 14, Tlie highest good (says 
Spinoza) is to arrive at a state consisting in knowledge of the union 
which the mind has with the ■whole of nature, and to he able to enjoy 
that state m common with other individuals 

8 Eth . Nic , x 10, 8-23 Pol, 1,2, 8, 9 

9 Spengel thinks that “the Politics were written long after the 
Ethics," 

10 These, as collected and annotated by C. F, Neumann, are given in 
Bekker’s Oxford edition of Anstotle. 

11 See M. Barthelemy St Hilaire's Politique £ Anstotle (Faria, 1837) , 
Spengel, “Ueber die Fol. des Ar” (Abhand der Bayensch. Akad , 
1849); Nickes, De Anst Polit, Lib. (Bonn, 1851) ; and Mr Congreve’s 
PoZ of At (London, 1855,1871). 
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logical Older for the subject matter of the eutiie tieatise 
is thus provided , book 1 being preliminary on the family, 
book n being cutical of previous theories and existing 
constitutions, books in vn. vm giving Aristotle’s own con- 
ception of an ideal state (unfoitunately not concluded m 
the most interesting part of all), books iv. vi. v forming 
a return fiom the ideal point of view to practical states- 
manship, and suggesting remedies for the different evils 
apparent m the actual Governments of Greece Suffice it, 
however, to say that the Politics of Aristotle have come 
down to us m a fiagmentary condition, not carrying out 
all that their author had intended, and probably never 
having received his last hand. The contents of this work 
are interesting, first, from an antiquarian point of view, as 
throwing a flood of light on Grecian history, secondly , 
from the knowledge of human nature and the wise remarks 
applicable to all times with which they abound. On the 
other hand, Aristotle’s considerations are too much confined 
to Greek states, that is, to states on an extremely small 
Ecale, to allow of his political theories being very useful m 
modem times Owing to this his Politics have been com- 
paiatively little studied. It is said 1 that m the Italian 
lepublics, from their resemblance to the Greek states, 
more attention than elseuheie was paid to this treatise 
Aristotle had no political ties, he lived at Athens as a 
tnehc, or foreigner, without the rights or duties of a 
citizen, and thus he was m a position to write, with the 
utmost impaiiiality, of political questions But his states- 
manship does not appear to have extended to what we 
should call the “balance of power,” by which national 
existence might be preserved and guaranteed. He limited 
his view to the well-being of each little state within itself, 
though he probably would not have objected to, and perhaps 
even contemplated, the hegemony of Macedonia, provided 
that undei this each Greek city were left to carry on its 
own civic life 

His ideal state contrasts favourably, from a scientific 
point of view, with that of Plato For while giving, as we 
have seen above, great and predominant weight to the idea 
of the state, he refuses to allow the individual and the 
family to be absoibed by the state He thus resists all 
approaches to that communism 2 which was earned to so 
great extravagance in the Republic of Plato The form of 
government which, ideally speaking, he prefers, is a wise 
monarchy or aristocracy, — some government, in short, in 
which neither wealth nor numbers shall be permitted to 
determine everything In some points it must be confessed 
that he exhibits a narrow and conservative spirit, and a 
belief m the divine right of things as they are, which puts 
him at a disadvantage in comparison either with Plato or 
with modern news. Thus, despite counter opinions in his 
own day, he maintains the institution of slavery as based 
on nature, and even lays it down 3 that it is justifiable to 
make war upon and reduce to slavery those races who were 
evidently intended by nature to be subject. In accordance 
with his physiological system, he treats woman 4 * as stunted 
man, fixed by nature in a position of inferiority; and, 
therefore, he resists Plato’s proposals for the emancipation 
and improved education of women And by a third mis- 
application of his favourite conception of “ nature,” he 
denounces interest 6 as unnatural, money being a mere 
instrument of exchange, whereas interest unnaturally 
increases it. These specimens of backwardness of thought 
all occur in the fiist book of the Politics, and may serve to 


1 See Mr Congreve, Pol of Ar , introduction, p xxm. 

3 Pol , u. 1, 3 ; 5, 28. 

3 Pol , l. 8, 12. 

4 Pol , i 13, 7-11. Cf A celebrated passage on the characteristics 

of females, Mist. Animal,, ix. 1. 

s Pol, i 10, 4. 
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show how much “Tmtli is the daughter of Time,” and 
into what weaknesses the stiongest individual minds may 
fall on questions not yet sufficiently ventilated and sifted 
by time Fiom his unfinished tlieoiy of education 6 m the 
eighth book of the Politics, Aristotle was led on to the 
composition of his woik On Poetry. This also is a frag- 
ment, and while promising 7 to treat of tragedy, comedy, 
and* epic poetry, it treats only of tiagedy, adding a few 
brief remarks on epic poetiy, and omitting comedy alto- 
gether Anstotle, when he wrote it, had not yet wntten 
the third book of his Rhetoric, 8 and he had not yet got the 
division of the two subjects clear m his mind, for he intro- 
duces into his fragment On Poetiy observations on style, 
and even on grammar, which would have been moie appro- 
priate elsewhere. 

His account of tragedy is a piofound piece of aesthetic 
philosophy. By implication he defends tragedy against 
Plato, who had wished to banish the drama fiom his 
ideal republic, as tending to make men unmanly In 
his celebrated definition of tiagedy, 9 Anstotle says that, 
“by pity and fear, it effects the puufication of such feel- 
ings.” On the exact meaning of these terms a lively 
discussion 10 has taken place in Geimany The question 
is, whether “purification” (i<d9apcri<s) has a moial signi- 
ficance, such as was associated with the teim m the Greek 
“ mysteries,” or whether it is a purely medical metaphor, 
and means simply “ purging” In the Politics (vm 7, 3) 
Aristotle has used the same term(xa dapens) m ref ei once to 
the effect of ceitam kinds of music, and had promised to 
give a fuller explanation of it m Ins treatise On Poetry , 
but this promise is unfulfilled, and we have rather to go 
back to the Politics 11 as affoidmg most light on the subject. 
The lesult of the discussion seems to be that sd0apcrts is a 
medical term, and that Anstotle’s meaning is that tiagedy, 
by causing the feelings of pity and fear to “opeiate” 
pleasurably, relieves 12 the moral nature of a certain burden, 
We must regiet, however, that the fullei disquisition on 
this subject, which he had piomised, has not been given. 
Much stress has been laid, especially by the French, on 
“ the unities” of the drama, as supposed to be pres cubed 
by Anstotle On Poetry. But m reality he attaches no 
importance to the external “ unities ” of time and place. 
In enumerating the differences between tragedy and epic 
poetry, he says, 13 that “ the one generally tries to limit its 
action to a period of twenty-four hours, or not much to 
exceed that, while the other is unlimited m point of time ” 
But he does not lay this down as a law foi tragedy. The 
peculiarity of the Gieek drama, m which a chorus remained 
constantly present and the cuitam never fell, almost neces- 
sitated “ the unities,” but Anstotle only concerns him- 
self with internal unity, which he says that tragedy must 
have m common with every other woik of art, 14 and 
which consists m making every part bear an organic rela- 
tion to the whole, so that no part could be altered or 
omitted without the whole suffering. This principle, much 
more valuable than that of “ the unities,” is habitually 


5 See an interesting summary of Aristotle’s views on this subject, 
National Education m Greece, in the ith Century B 0,, by A, S. Wilkins, 
(London, 1873), pp 1 §5-167. 

7 Poet , vi. 1. 

8 See note 4, p. 517. 

9 Post, vi 2. 

10 See Anstoteles uber Kunst, lesonders uber Tragodie,yon Dr J. H 
Eeinkens (Vienna, 1870), pp 78-167, in which, the controversy is 
summarised. 

11 Besides the passage above quoted, there is another place m the 
Pol. where the terms tarpeia and &kos are used to express the relief 
of the passions procured by indulging them, Pol , u 7, 11, 12 

13 Pol , vm. 7, 5, 7rS<n ylyvetrOal nya K&dapmy Kal Hoipl^eaGai 
uefi' rjSoyys. 

13 Poet , v. 8 

14 Pott,, via 4 
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violated by all bat the few first-rate worts of fiction of the 
present day. 

The Rhetoric, the Nicomachean Ethics, the Pohtics, 
and the fragment On Poetry, make up the sum of 
Aristotle’s extant contributions to “ practical ” and “ pro- 
ductive ” philosophy. We have now to follow him into the 
“ speculative n part of his system, consisting of a rich 
senes of physical and physiological treatises. In this 
department the results arrived at 2200 years ago by Aris- 
totle come into sharp contrast with the achievements of 
modern science up to the present day Those who enter 
upon the comparison are apt to run into one of two 
extremes, 1 — either to pass undiscriminating eulogies on 
Aristotle, and to credit him with impossible anticipations 
of future discovery, or to treat him with undue disparage- 
ment, as utterly false m method and puerile in his views 
of nature. It is only owing to Aristotle’s real greatness 
that such a comparison could for a moment be made, — for 
what, comparatively speaking, could be expected of a philo- 
sophy 2000 years old in respect of the sciences of observa- 
tion and experiment, whose very essence consists m gradual 
advance from one new vantage point to another 1 To do 
personal justice to Aristotle, we must conceive, as a matter 
of fancy, what it would have been if he could have had 
one of the great modern* discoveries imparted to him, — the 
Copermcan system, or the law of gravitation, or the circula- 
tion of the blood, or the analyses of air and water, or the 
conservation of energy , if he could have had any modern 
instrument of observation, such as the telescope or micro- 
scope, or even the thei mo meter or barometer, placed m his 
hands How swiftly would he have used fucli an advan- 
tage 1 what new and ramifying deductions and inductions 
he would have made ! how radically he would have had 
modified many of his views 1 But all this was, of course, 
impossible Physical knowledge was m its infancy, 
Aristotle could only start where his predecessors left off, he 
laid the foundation of many sciences, and wherever simple 
observation was adequate, — as, for instance, m pohtics and in 
some parts of natural history, — his achievements were com- 
plete and surprising But for the greater realms of science 
he had no starting point and no appliances ; he could only 
slightly modify the almost childlike views of the Greeks, 
and rest content with such unverified hypotheses 2 as seemed 
to him best to cohere together, and to explain the nature 
of things. Thus, it is not to be wondered at that he con- 
sidered the earth to be stationary and the centre of the 
world, with the seven planets (including as such the sun 
and moon) moving round it m oblique courses to the left, 
while the outer heaven or sphere of the stars — composed 
not of perishable matter, but of divine ether — he thought 
to move from left to right, with perfect and regular motion 
returning on itself, denying its motion from the encom- 
passing Godhead, — that essence which moves things, hut 
is not moved itself. Such was, according to the belief of 
Aristotle, the framework of the universe , and the order 3 
of his physical treatises corresponds with the filling up of 
this framework. Of his method it may be said, m one 
word, that no one was ever more keen than he to make 
u fact ” (to on) the basis of every theory. It is not to he 


1 This subject may fce studied m Mr Lewes’s Aristotle, a Chapter 
from the History of Science, referred to in note 5, p 511. Mr Lewes 

quotes some of the principal eulogies upon Aristotle's scientific merits 
He himself affords an instance of the opposite extreme, being in many 
points too hard upon Aristotle. 

3 There are some interesting remarks on the position of a Greek 
philosopher of the 4th century bo in relation to physical science, m 
Professor Jowett’s Dialogues of Plato, translated (Oxford, 1871), vol. u 
p 603, sgq in the introduction to the “ Tiimeus ” 

3 See Dx Leonhard Spengel’s paper on this subject, Abhandlungen 
der Philos -philol K las it der Baycnschen Akademie, 5th vol. 2d 
dir. p. 142 (Munich, 184 rV 


supposed for a moment that he attempted to explain nature 
by means of the syllogism. But, on the other hand, the 
art of exper im enting, and the exact quantitative record of 
observations had not been developed. So Aristotle was 
often quite destitute of the appropriate “facts” for a 
particular inquiry, and sometimes deceived m the “ facts ” 
upon which he founded. And his training a? a dialecti- 
cian was in some respects a disadvantage to him, as it led 
him to depend too much on the evidence of language m 
forming his theories of nature. 

The logical order of the physical treatises, and, probably 
to a great extent, the actual order of their composition, is 
as follows — lsf, The Physical Discourse, m eight books, 
forms an introduction to the entire subject It is, as Hegel 
called it, “a Metaphysic of Physic ” It treats of the Prin- 
ciples of Existence, Matter and Form, Mature, Motion, 
Time, Space, the Unmoved First Mover, and the Ever- 
moved, i.e , the sphere of the outer heaven. 2 d, The 
treatise On the Heavens, in four books, naturally succeeds , 
and Anstotle, thus beginning with the periphery and 
divinest part of the universe, descends gradually to the region 
of the material and perishable. In so doing it becomes 
necessary to him to consider the causes of those changes, — • 
that passing mto and out of existence, — which had no place 
in the higher region. Therefore, 3d, the treatise On 
Generation and Destruction, in two books, gives us Aris- 
totle’s theory of the Hot and the Cold, and the Wet and 
the Dry, — pairs of opposites, the first pair active, and the 
second pair passive, which by their combinations and 
mutual workings produce the four elements (Hot and Diy — 
Fire, Hot and Wet = Air, Cold and Dry = Earth, Cold 
and Wet = Water), and form the ground for all natural 
changes. 4 th, The Meteorologies, m three books, treat of the 
region of the planets, comets, and meteors, — a region e\er 
full of change and alteration. The fourth book of this 
treatise does not logically belong to it, for in It Anstotle 
develops his theory of two exhalations — the steamy or wet, 
and the smoky or dry — which, being imprisoned withm the 
earth, produce, the former the metals, and the latter the 
rocks, and such other minerals as are incapable of being 
melted. This theory, which seems to be a dim fore- 
shadowing of the doctrine of crystallisation, takes us out of 
the mid-air below the surface of the earth It is, therefoie, 
out of place , but almost eveiythmg m Aristotle must be 
looked upon as unfinished. 5th, The treatise On the Pints 
of Animals, m four books, leads the way to the investiga- 
tion of organic life It contains Austotle’s physiological 
distinction between homogeneous and unhomogeneous sub- 
stances (onoiofieprj and avogoLoyepyj), i.e., tissues and organs. 
This distinction, which is recognised still as perfectly valid, 
gives a scale of ascension from the inorganic to the organic 
world. First, Heat and Cold, dze , form the simple ele- 
ments ; out of the elements are formed the homogeneous 
substances or tissues ; out of these are foimed the organs, 
out of the organs the organised being. As a principle of 
method, Aristotle lays it down 4 that all which is common 
to the various species of living beings should be discussed 
before entering upon their specific differences Therefore, 
3th, the treatise On Soul follows next m order, which, 
as Spengel observes (see note 3), is not to be regarded as 
a work on psychology m the modern sense, but as a physi- 
ological treatise on the soul or vital principle common to 
all living beings. And next f ollow, 7 th, the so-called Parva 
Naturalia, which form appendices to the three books On 
Soul, and treat physiologically of sense and sensation, 
youth and age, sleep and waking, and other phenomena 
attaching to hfe in general. 8 th, The short essay On 
Locomotion of Animals shows how various organs in the 


* Be Part Anim., u 1, 4-7. 
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various creatures are adapted by nature for this purpose 
9 th , The elaborate treatise, m five books, On Generation 
of Animals , works out this subject with astonishing fulness 
And, \0th, the great work entitled Researches about Am. 
male , in ten books, m which Aristotle exhibits an acquaint- 
ance, more or less intimate, with about 500 species, 1 
crowns the series of his physical writings, and certainly 
constitutes one of his greatest achievements 

There were two other treatises which Anstotle had 
proposed 2 to himself to write, as belonging to this irpay- 
fxareia, or department, namely, one On the Physiology of 
Plants , and one On Disease and Health , so far as belongs 
to Physical Philosophy But neither of these intentions, 
so far as we know, was executed by him. 

Last of Aristotle’s extant and undoubted works, we have 
to deal with the Metaphysics We cannot accept the 
opinion expressed by Valentine Rose 3 that this work was 
written before the Physical Discoui sa and the other kindred 
books which have just been enumerated Doubtless many 
of the metaphysical conceptions were pretty complete on 
Aristotle’s head before he wrote on physics, but that is 
another question. The very name “ Metaphysics” (see before, 
note 8, p 514) embodies a strong tradition that the work 
to which it has been apphed came “after the physical 
works” Secondly, There is another tradition 4 that this 
treatise was sent to Eudemus for revision, and that while 
Eudemus was suggesting some improvements in the arrange- 
ment, Aristotle died Thirdly, there are four places 5 * m 
the physical writings which put off the discussion of certain 
questions as belonging to “first philosophy,” just as m the 
Ethics 0 other questions are put off as belonging to physics 
Fourthly, The Metaphysics are quoted in no genuine woik 
of Aristotle’s, but only m the book On the Motion of 
Animals , 7 now generally attnbuted to a later Peripatetic 
Fifthly, The doctrine of causes seems to be handled m a 
more mature way m the Metaphysics than m the physical 
writings. Sixthly, In no less than twelve places 8 of the 
Metaphysics the physical treatises appear to be referred to. 
There is good giound, then, both external and internal, for 
believing that the Metaphysics were among the latest of 
Aristotle’s works, and they were certainly not finished by 
him. , 

As the work stands in Bekker’s edition, it consists of 
thirteen books, exclusive of the brief fragment which suc- 
ceeds book l , and is marked as A EAATTON, or I Minor 
This fragment was attributed by ancient 9 tradition to 
Pasides, and is probably un- Aristotelian It merely contains 


1 See Die Thierarten des Anstoteles, von der Klassen der Saugethiere, 

Vogel, Reptihen, und Insecten, von Carl J Sundevall, Uebeisetzung 
aus dem Schwedischen (Stockholm, 1863). Prof Sundevall estimates 
the total number of mammal <t indicated and described by Aristotle 
to have been about 70 , of birds, 150 , of reptiles, 20 ; and of 
fishes, 116 , making altogether 356 species of vertebrate animals 
Of the invertebrate classes, about 60 species of insects and arachnids 
seem to have been known to Aristotle ; some 24 crustaceans and 
annelids, and about 40 molluscs and radiates. See The Natural His- 
tory Review for 1864, page 494. 

3 De Sensu, iv. 14 ; De Gen. Animal , i 2,1; De Long Vit , i 4, 
vi 8. In Hist. Anwi., v 1, 4, tixnrep dtpijrai iv rfj decvpla tt} ire pi 
twp tpvTuv, eipTjrcu is probably a misreading for elo7i<rerat. 

8 De Ar. Lib Ord. et Auct , pp 135-232 

4 See Brandis, Schol in Anst , 519, b 33 

* Quoted by Bomtz, Ar Metajphysica (Bonn, 1849), p. 4. 

8 JSth Nic , vm 1, 7, &c. 

7 This little treatise bears all the marks of being a monograph in 
which the conclusions out of various parts of Aristotle’s physical, 
psychological, and metaphysical writings are amplified and brought 
together. Bose gives arguments to show that the physiology of this 
book, and of the treatise On Breath, belongs to a medical school 
(Praxagoras, Erasistratus, &e ) later than the time of Aristotle. He 
admits the De Motu Animal, to have been compiled by some very 
able Peripatetic, De Ar. Lib. Ord. et Auct., pp 162-174. 

8 See Bomtz, p 5 

* See Brandis, Schol. m Anst , p 589, a. 41, 
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| some very general remarks oh the search for priucipler. 
Book iv. is a sort of glossary of the various meanings m 
which certain philosophical (but not exclusively metaphysi- 
cal) words are used It may have been jotted down by 
Aristotle himself, and have been found among his papers , 
but it is only through injudicious editing that it can have 
been inserted m this work. Book x is quite peculiar , the 
fiist half of it (chapteis 1-7) is a brief restatement (by 
Aristotle himself, as Bomtz thinks) of the conclusions of 
books u m. v, the second half is an un- Aristotelian 
epitome of part of the Physical Discourse Even making 
these deductions, the remainder of the work is not homo- 
geneous, but is resolvable into two separate treatises . the 
fiist being intended to set forth Anstotle’s system of meta- 
physic, and consisting of books l u m. v vl. vn. vm , 
which give the histoiy of former systems and the ground- 
work of his own. The second treatise is contained m book 
xi , which, after a short sketch of the nature of substance 
m general, ends m a dissertation upon the nature of God. 
Books ix. (on Unity) and xu xm. (on the Pythagorean and 
Platonic systems of numbers and ideas), appear to have 
been intended for the first treatise, but they remain as 
mere materials for a magnum, opus which was never 
achieved. We see, then, out of what disjecta membra the 
Metaphysics of Anstotle, as they stand in our editions, are 
composed. How far the making up of them mto then- 
present form is due to Eudemus and the earlier Peripa- 
tetics, how far to the editorial hand of Andromcus, we can- 
not tell 

Among the many-sided ments of Anstotle must be 
mentioned the example set by him of making the history of 
opinion on each subject the prelude to a scientific considera- 
tion of the subject itelf. In the first book of his Meta- 
physics he sketches the leading doctrines of his predecessors 
on the first principles of existence. He thus becomes the 
father of the history of philosophy, a study which has 
been taken up anew and much developed during the pio- 
sent century. His brief and masterly sketch is, however, 
open to the charge of not doing sufficient justice to the 
different points of view of former philosophers. And his 
polemic against Plato’s doctrine of Ideas, which is several 
times repeated 10 in his extant writings, has the appearance 
of captiousness, and of misrepresenting the 11 doctrine which 
it impugns Anstotle himself never discarded idealism. 
He declared that universal, and the truths apprehensible 
by the highest reason, were “ by nature more known” 12 
than individual concrete phenomena, and the facts appre- 
hended by sense. But yet be had the strongest bias to- 
wards physical research and empmcal observation. A 
modern physical philosopher might have been content to 
follow out his own special inquiries without seeking a 
general scheme for the universe. But Anstotle had to 
form a theory of the whole, leaving scope, afterwards, 
for the separate physical sciences. The idealism of Plato 
did not do this ; it left no place for matter, motion, or 
change , when followed out it reduced all but the Ideas 
to the category of the non-existent. Anstotle, to rescue 
all nature from theoretical annihilation, introduced a term 
between the existent and the non-existent, namely, the 
“ potential ” (Svvafus). On the one hand, the potential 
does not exist, for as yet it has no qualities , on the other 
hand, it does exist, for some change brings the “ actual ” 


10 See a critical examination of all tlie places in Zeller’s Platonische 
Studien (Tubingen, 1839), pp 199-300 

11 Plato "by no means consistently maintained the doctrine of Ideas, 
as commonly attributed to him In the Parmenides be himself draws 
out the objections which may be urged against the system. And, 
wonderful to relate, Anstotle uses some of these very objections in 
attacking Plato 1 

13 Topics, n. 4, 1-10, and see note 13, p, 514. 
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(ei^pyeia) mto existence, and tins could not be without 
implying the previous existence of the potential.^ The 
universe, according to Aristotle, is a continuous chain , at 
the one end is the purely potential — matter without form 
or qualities at the other end is pure unconditioned 
actuality, the ever existent, or God. 

Reflection upon the relations of the potential and the 
actual shows the world to have been eternal, for the actual 
must always have preceded the potential, 1 the seed is the 
potentiality of the plant, and the plant must always have 
preceded the seed, 2 the fowl the egg, &c. Thus, all the 
system of cause and effect, which makes up what is called 
“nature,” has been and will be, according to Aristotle, of 
eternal duration, and is only slightly modified and altered 
by two uncalculable elements 3 of causation, — chance and 
the will of man. 

“Nature,” or the system prevailing from the earth up- 
wards through the planetary sphere, is full of reason, it 
does nothing m vain 4 The foimal cause, the foim, or per- 
tection, of each thing, is generally to be identified with the 
final cause, or end, at which natuic aims Matter, rising 
from the merely potential, through the four elements into 
various substances, is the material cause, and the efficient, 
or motive cause is supplied by the active poweis of heat 
and cold. Nat uie, however, is impersonal, and to speak 
of it as pervaded by reason, has all the appearance of 
pantheism. But yet m the system of Aristotle there was 
a God who was not part of nature Aristotle’s utterances 
on this subject are obscure , he speaks of the unmoved 
Mover of all things at one time 5 as if He supplied motion 
to the periphery of heaven, at another as if He moved 
things by desire, under the form of the Good But, at all 
events, He is personal : He enjoys foT ever that bliss which 
we can only at brief moments attain to , His life is the 
thinking upon thought. In all this there is something 
incomplete, and the different points of view are not 
reconciled Aristotle argues that 6 God could not, as 
thought, have any object of thought inferior to himself, 
else the divine thought, by thinking upon an inferior 
object, would suffer change and degradation God, there- 
fore, can only think upon himself. This argument would 
seem to foreclose the possibility of either Providence 01 
prayer. There is something Eastern m this idea of a God 
absorbed m self-meditation, and, on the other hand, we 
obseive that Aristotle, while considering no trouble too 
great to obtain excellence in any little point of art, or 
science, or morals, or politics, — still, m comparison with 
the great universe, makes human affairs of relatively little 
importance But yet, within the sphere of nature, man is, 
according to him, the highest product — indeed, the one 
end for which all the ariangements of nature are but 
means. 7 Nor does man himself fall wholly within the 
sphere of nature Every natural soul is the ultimate expres- 
sion (ivre. Ac^eja) of a corresponding physical body But 
in the human soul there is something which has no physical 
substratum, which came m fiom without. 8 And, if not 
physical, this something must belong to the ethereal essence 


1 Metaphys , -nil 8, 1-11 

fl A similar doctrine to tins was' stated by Sir W. Thomson in. bis 
address to the British Association, 1871. He said, “I am ready to 
adopt as an article of scientific faith, true through all space and through 
all time, that life proceeds f ion life , and from nothing hut life ” His 
suggestion as to our own globe was “ that life originated on this 
earth through moss-grown fragments from the rums of another world.” 

3 JStk Me , in. 3, 7, Sec 

4 See the whole of hook u of the Physical Discouise 

B See the dissertation on the nature of God, Metaph , xi. c 6-10. 

® Metaph , xi. 9, 4 

1 See Polit,, i. 8, 11, where it is said that “ plants are evidently for 

the sake of animals, and animals for the sake of man , thus nature, 

which does nothing m vara, has made all things for the sake of man." 

0 Be Oen. Animal , u 8, 9, 10. 


of which the outer heavens and the self-conscious, happy 
stais are composed Thus man, by his reason, has a direct 
connection with the spheie of the eternal and the blessed. 
The question then anses whether the individual man can 
look forward to immoitality On this, regardless of Plato’s 
elaboiate pictures of a Hell, a Puigatory, and a Heaven, 
Aristotle says nothing In one celebiated passage 9 he 
makes reason twofold, the active and the passive, of which 
the active leason, and it alone, is indestructible, but if 
this be incapable of receiving impi cssions, it would seem 
that all our mommy,- — in short, all that constitutes human 
individuality, — is doomed to extinction But Aristotle 
never says so m expiess teims, and theiefore has given 
scope foi much controversy m modem times as to his 
opinion 10 

Returning to his psychology, we find that 11 he considers 
knowledge to imply a certain similarity, if not identity, 
between the subject and the object. Theiefore, the higher 
reason in appiehendmg umversals, appielicnds something 
homogeneous with itself, — something, in short, ethereal, 
This would bring the Armtotelian umversals very neai to 
the Platonic ideas, but that he maintains 12 that the umver- 
sals are always immanent m the individuals, never tian- 
scendental, or existing by themselves. But this doctnno 
widely sepai ates Aristotle fiom the modern experimental 
school, though, on the other hand, there is no tiace of his 
having believed m “ innate ideas ” upon any subject. 
Aristotle, like Locke, considered each human mind to be 
originally a blank tablet, but he would not agree with 
Locke that this tablet is wntten upon by external objects, 
he would rather say that by the joint action of the actn e 
and the passive reason, the tablet wntes upon itself, and 
that theie is much m oui knowledge which comes fiom the 
nature of the intellect itself. Two doctiines lie at the 
foundation of his system • 1st, the pnnciple of contradic- 
tion, — that a thing must be either A or not A j 2d, the 
dualistic opposition, throughout the universe, of reason and 
matter. In modem times we have been long accustomed 
to think of this woild as having had a beginning, and 
recent theories of “development” are attempts at a 
speculative history of nature giadually arnving at its pie- 
sent condition Such theories have nothing to concspond 
to them in the system of Anstotle, for m Ins view the pie- 
sent fabnc of the woild has had an eternal existence, and 
nature is fixed, being only slightly vaned by the element 
of chance He admits, indeed, a process of development 
m human society, but in Older to adapt tins process to a 
fixed and eternal fiame of things he announces 13 tho 
curious opinion, that the human race has repeatedly 
brought to perfection all art, science, and philosophy, and 
has on each occasion been swept away by some wide- 
spread catastrophe or convulsion of natuie, leaving only 
a few individuals to repropagate the race, and to begin 
again the development of civilisation out of the merest 
rudiments. 

In endeavouring to biing foiward, in a brief space, some of 
the salient characteristics of Anstotle, we have been led to 
mention chiefly those points on winch he differs most 

9 Be Ammo., in. 5, 2 

10 Averroes made for himself a bad name "by pushing the words of 

Anstotle to their logical conclusion On the other hand, St Thomas 
Aquinas argued in favour of Aristotle’s belief in immortality. Spengel, 
apparently, takes the latter view (see note 3, p. 520) , he quotes with 
approval an anonymous ancient— On Ukdrcov, <pn<rl, ml 'ApicrroreXys 
addvarov Sfiolces keyoven rijv k&v rives els rbv 'Apicrrorehovs 

vovv oiiK Ijx^aBvvovres Bvqr^v vofit^ovariv aiirbv Aiyety. See some 
criticisms on Grote’s view, Ed Rev , No 278, pp. 553-556. 

11 See Die ErJeenntnisstheorie des Anstotles , von Hr F, Kampe 
(Leipsic, 1870), p, 316, sqg 

19 Post Analyt., i. 11, 1, &c, 

13 Metaphys , xi. 8, 19. 
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widely from tJie modern point of view, and which, there- 
fore, aie his points of weakness Much that the world 
has accepted from him, many a solid mass of wisdom 
and good sense, to be found m his wntinga, we have been 
obliged to pass over m silence. On most subjects Aris- 
totle is no longer an authority, but yet, for many reasons 
his works are well worth study Fust, on account of the 
important part they have borne m the history of the world 
No one who aspnes to cultivation can dispense with a 
historical knowledge of the thought of Europe, and Aris- 
totle is one of the great fountain-heads of that thought 
Secondly, if cultivation consists, as has been said, in an 
acquaintance with all the best productions of the human 
mind, Aristotle’s works, despite their want of style, 
certainly come among the number Hegel advocated the 
study of these works as “ the noblest problem of classical 
philology ’’ The University of Oxfoid, during the present 
century, has made a renewed study of Aristotle one of its 
chief instruments of education, — and with gi eat success, as 
was especially testified to by the late Dr Arnold 1 of 
Rugby Anstotle’s great knowledge of human nature, 
exhaustive classification, and clear methods of disentanghng 
a question and dealing with what is essential m it, render 
many of his works an excellent cun iculum for training 
young men, and fitting them for all the superior business 
of life There is a certain dynamical impulse to be derived 
from Aristotle, independent of all his results and conclu- 
sions. The Aristotelian element in thought and knowledge 
may, perhaps, be summed up as “ analytic insight ," and 
this insight arises out of concentration of the mind upon 
the subject in hand, maishalhng together all the facts and 
opinions attainable upon it, and dwelling on these, and 
scrutinising and comparing them till a light flashes on the 
whole subject. Such is the procedure which maybe learnt, 
by imitation, from Aristotle 

The history of the study of the Aristotelian philosophy, 
since the time of Andiomcus, falls under various heads, 
dealt with elsewhere It is contained, — -first, under such 
names as those of the Greek commentators, Boethus, Nicolas 
Damascenus, Alexander of H2gse, Aspasius, Adrastus, 
Galenus, Alexander of Aphrodisias, Porphyry, Iambhchus, 
Dexippus, Themistius, Pioclus, Ammonius, Damascms, 
David the Armenian, Asclepius, Olympiodorus, Sim- 
plicius, and Johannes Philoponus ; secondly, under the 
history of the caliphs of Baghdad, and their encourage- 
ment of the translation into Arabic of Gieek philo- 
sophical works ; thirdly, under the names of Avicenna 
(of Baghdad), and Averroes, and Moses Maimonides (of 
Cordova), and the history of the controveisies to which 
they gave use ; fou? thly, under the name of Thomas 
Aquinas, and the history of Scholasticism generally fifthly, 
under the history of the Renaissance, and of the manifold 
editions of Aristotle to which the first age of printing gave 
birth ; sixthly, under the names of Ramus and Bacon, and 
the history of the reaction against scholastic Anstotehamsm \ 
seventhly , under the names of Lessing, Hegel, and other 
great Germans who, within the last hundred years, have 
revived a genuinely philosophical and critical study of 
Aristotle. 

For the bibliography of Aristotle’s works we must 
refer to the first volume of Buhle’s (Bipontme) edition 
(1791-1800), which contains an enumeration of ail the 
earlier editions, translations, and commentaries. All pre- 
vious editions of the text of the entire works give way to 
the recension of Immanuel Bekker (1831-1840), winch 
being supplemented by a volume of Scholia upon Aristotle, 


1 See The Life and Correspondence of Thomas Arnold , D.D., Ac., 
by k. P. Stanley, &c., vol. u , letter 274. 


523 

edited by Brandis (1836), and a complete index to all the 
works, complied by Bonitz (1870), constitutes the great 
edition of the Prussian Royal Academy Within the last 
foity years much admirable woik has been done m Ger- 
many m the way of clearing up special questions relating 
to Anstotle, and introducing correct judgments about his 
philosophy generally Perhaps the scholar who, by a mix- 
ture of rich learning and penetrating good sense, has 
deserved best of Anstotle is Di Leonhard Spengel, to whose 
papers, contnbuted to the Royal Bavarian Academy of 
Munich, we have often previously icf erred The historians of 
philosophy, beginning with Hegel’s “ Lectures,” and going 
on to Biandis, Zeller, Schwegler, and Ueberweg, reflect the 
progressive opinions about Anstotle of cutical and philoso- 
phical cncles. Many excellent editions of the separate 
treatises, and many monographs on special points, have 
performed a subsidiary function. And a good German 
translation, executed by Stahr, Bender, Ivarsel, <fcc , of the 
works of Aristotle, now nearly complete, has been pub- 
lished at Stuttgart, by Kiais and Hoffmann 

No other nation can compare with Geimany in recent 
services towards a knowledge of Anstotle France has 
contnbuted translations of the Physics, Be Anima, Paiva 
FTatwraha, Chganon, Politics, and Ethics , by BarthAlemy 
St Hilaire, an essay on the Metaphysics , by Ravaisson, and 
a few less important works The translations are read- 
able, but cannot be relied on for accuracy m any difficult 
point In England the contributions to Aristotelian litera- 
ture have borne no sort of proportion to the extent to which 
minds have been, educationally imbued with certain of 
Aristotle’s works The unproductiveness of Oxford m this 
respect is certainly a matter of reproach to that university 
Sir W. Hamilton exhibited great learning in all that con- 
cerned Aristotle rather than a true insight into Aristotle 
himself Grotc’s woik was conceived in a German spirit, 
but it was begun fai too late m life to have any chance of 
success The problem how to translate Anstotle into 
English has not yet been solved. We have had a transla- 
tion of the entire works by the not very sane, and very 
unscholarhke, Thomas Taylor (10 vols , London, 1806-12), 
which exists only as a curiosity for book collectors And we 
have had the not unci editable versions of Bohn’s Classical 
Library, but these latter were done to older, and cannot be 
expected to peiform what is in itself so difficult Mr 
Poste, perhaps the most thorough of present English Aris- 
totelians, in his Anstotle on Fallacies, gives us rather a 
condensed paraphrase than a translation, and is often as 
difficult as the original Greek. The problem is, liow to 
convey, m readable English, a philosophical style, full of 
technical terras for which we have no exact representatives. 
Circumlocution, or paraphrase, becomes necessary ; the 
question is, how to use this with the greatest tact, so as, 
while conveying Aristotle’s exact meaning, to retain some- 
thing of his manner Perhaps this problem may, in course 
of time, be solved, if in the meanwhile the study of Greek 
is not altogether abandoned in England. 

The following are woiks relating to Aristotle which are 
worthy of consultation, but have not been mentioned m the 
previous text or notes — Stahr, Anstotelia (2 vols., Halle, 
1830-32), Aristoteles lei den Eomem (Leipsic, 1831) 
Biese, Die Philosophie des Aristoteles (2 vols , Beilin, 
1835-42). Waitz, Organon (2 vols , Leipsic, 1844-46). 
Schwegler, Metaphysica (4 vols , Tubingen, 1847-48). 
Torstnck, Be Anima (Berlin, 1862) Meyer, J. R, Disser- 
tatio de Pnncipiis Anstotehs m distributions anvmalium 
adhibitis (Berlin, 1854), Anstotelis Thierkunde ein Beitrag 
zur Geschichte der Zoologie , Physiologie, und alien Philo- 
sophie (1855). Spengel, Ueber die Rhetonk des Aristoteles 
(Munich, 1851). (k. as.) 
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AMSTOXENUS, of Tarentum, a celebiated Greek 
p hil osopher and writer on music, was the son of Spmtharus 
or Mnesias He was at first a pupil of the Pythagorean school, 
and received instruction from Xenophilus, afterwards re- 
moving to Athens, he studied under Aristotle. He became 
one of the most distinguished pupils of the Peripatetic 
school, and is said to have been much disappointed when, 
after the death of Aristotle, Theophrastus was preferred to 
him as scholarch. His writings, which, according to Suidas, 
were 453 in number, have been almost entirely lost 
The titles of some of them have been preserved, and 
show that his activity had been directed to a great variety 
of topics With the exception of a few fragments quoted 
by other authors, there is extant of all his writings only 
one treatise on Harmony, m three hooks, which is probably 
not a complete work, but made up of portions of one or 
more separate writings His doctrine of harmony is 
directly opposed to that of the Pythagoreans, according to 
whom musical concord depended upon certain numerical 
ratios, and who were obliged to reject some combinations as 
dissonant, only because there was no ratio corresponding 

ARITH 

A RITHMETIC is the science that treats of numbers, 
and of the methods of computing by means of them 
In introducing the subject, and endeavouring to trace 
the progress of the science, there appear to be three points 
that call for particular notice, viz , the conception of 
number, the representation of numbers either by words or 
graphically by characters, and the principles and modes of 
computation 

1 The primary conceptions of numbers are necessarily 
of a very crude kind The child attains the notion slowly 
by experience, and the ability that even adults have to 
apprehend the significance of numbers with precision is re- 
stricted to an extremely narrow area This is still moie the 
case among uncivilised races, some of which do not appear to 
be able to count beyond 3, or 4, or 5, or are at least believed 
to have no words m their vocabularies that express larger 
numbers. It is to he remembered that the knowledge that 
is acquired regarding numbers through experience and 
culture is not of numbers absolutely or m the abstract, but 
rests almost entnely on a perception of the relations which 
numbers hear to each other 

The power to form a direct and immediate conception of 
numbers is very limited; but the relative magnitudes of 
numbers, large as well as small, can be expressed with the 
utmost accuracy, and so as to be clearly understood. The 
system of notation m common use, whereby we express not 
merely numbers, but parts of numbers, supphes us with 
means of comparing arithmetically together either the 
greatest or the minutest magnitudes, to which there is 
absolutely no limit. The proportion, for instance, that the 
circumference of a circle bears to the diameter, though it \ 
cannot be stated with arithmetical exactness, has been cal- 
culated to upwards of 200 decimal places, — a nicety for 
which the vast dimensions that science discloses m the 
physical universe furnish no means of comparison what- 
ever Eor let it be supposed that a circle were described, 
with a point on the earth’s surface as centre, so as to 
extend beyond the most distant star that can be discerned 
by the most powerful existing telescope, that the radius of 
the circle were known, and that the circumference were 
computed from, it, it does not appear that an error m the 
thirtieth decimal place would be of such magnitude that 
the keenest vision, aided by the most powerful microscope, 
could detect it. 

In all systems of number, with the exception, perhaps, 


to them This theory Aristoxenus considered to he an 
attempt to force a priori determinations upon nature, and 
he sought to develop a theory of harmony from an 
empirical basis According to him, the ear is the true j udge 
of concord, and its impressions can be generalised into rule3 
TTih followers were called jj - ovctikol , or musicians by ear, m 
opposition to the Pythagoreans, who were kwovikol , or 
musicians by rule. Another doctrine attributed to Aris- 
toxenus brings out forcibly the strong empirical tendency 
of his mind He is said to have held that the soul stood 
m the same relation to the parts of the body as harmony 
stands to the parts of a musical instrument, it was the 
result of organisation. What proofs he advanced m favour 
of this view, and how the opinion was connected with his 
general system of thought, we have not now the means of 
determining 

The best edition of Aristoxenus is by Marquard, with German 
translation and full commentary, Anstoxenus' hannonische Frag- 
ments, 1868 The fragments aie also given in Muller, Frag Hist 
Grcec , u 269, sqq See also Mahne’s woik, Diatribe de Anstoxeno, 
1793 , and that of Bull, Anstoxenus 1 rhythmische und metnsche 
Messungcn, 1871. 
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of the very rudest, numerical conceptions are aided by the 
introduction, usually at a very eaily stage, of methods of 
grouping In nearly every case the methods adopted con- 
nect themselves with the number of the fingers, either of 
one or, more usually, of the two hands. Having reached 
5 or 10, the reckoner proceeds by adding to these the prior 
numbers, and when a second 5 or 10 is reached, a new 
woid or sign is employed, the significance or derivation of 
| which is generally well maiked m the name or form it 
[ bears Similarly when (say) five fives or ten tens are 
reached, a fresh start is made. These processes of grouping 
are of great importance, conveying clearer conceptions than 
could otherwise be obtained of the relative magnitudes of 
numbers. An additional evidence of the value of the prin- 
ciple is to be found m certain numerical combinations 
which are not additive, as such combinations mostly are, 
but subtractive Thus, if a conception be formed of 1 0, 
and again of 20, 19 and even 18 will connect themselves 
more readily with the latter than with the former, and so 
we have such forms as duodeviginti and undevigmti, and 
there is little doubt that similar consideiations, m combina- 
tion with a regai d for brevity of expression, have led to the 
use of the subtiactive forms IX , XL , &c. 

2 There are two ways m which numbers are represented, 
— either m words or by particular characters or symbols 
It is with the latter that arithmetic has more especially to 
do, the numerous important and interesting questions that 
relate to word-numerals falling rather within the domain 
of language It is only m so far as they arise out of the 
systems of grouping already referred to, suggesting m their 
formation such processes as addition or multiplication, that 
these call for any notice here. Dr Tylor ( Primitive Cul- 
ture, chap vn ) gives a variety of remarkable collocations 
of this sort, as well as of descriptive numerals, that are m 
use among different races and tribes 

There is also a common use of characters to represent 
numbers which does not propeily belong to this subject. 
The letters A, B, O, &c., or a, ft, y, or the like, the order 
of whose succession is fixed, are often employed to indicate 
numerical order, either singly or in combination with 
numerals proper. This is not, however, an arithmetical 
use of the characters, they are merely ordinals, and cannot 
furnish a basis for calculation. 

The origin of the various characters which have been 
employed to indicate numbers proper, and by means of 
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which computations can be effected, is m most cases alpha- 
betical. In the Hebrew and Greek notations, foi instance, 
the letters were taken m the mam in their alphabetical 
order, being divided into three groups, of which the first 
represented units, the second tens, and the third hundreds, 
and very similar systems have been in use among other 
nations As the Hebrew alphabet contained no more thaD 
twenty-two letteis, the numbeis fzom 500 to 900 were 
represented by five final forms, and sometimes by additive 
combinations with n, 400. The following is the usual 
Hebrew notation, numbeis exceeding ten being made up 


r placm; 

g the larger numeral characters first — 



a 

5 1 

n 

1 

r 

n 

D 

1 

2 

3 4 

5 

6 

7 

8 

9 


a 

b v> 

3 

D 

V 

S 

X 

10 

20 

30 40 

50 

60 

70 

80 

90 

p 

n 

w n 

1 

D 

I 


r 

100 

200 

300 400 

500 

600 

700 

800 

900 


The ordinary Greek notation has not meiely a general 
resemblance of structure to the Hebrew, but corresponds 
to it closely, character for character, up to 80 The Greek 
alphabet consisting of twenty-four letters, three additional 
characters were introduced. The first, for 6, occupying the 
place of 1, is r (named a-rav), which was afterwards used 
as a contraction for <rr, the others, foi 90 and 900, weie 
named Kotnra and a-o.iJ.tri respectively, and written 9 or ^ 
and ft). The notation is thus as follows — 


a 

/* 

l 

S 

6 

f 

£ 

V 

6 

1 

2 

0 

4 

5 

6 

7 

8 

9 

1 

K 

A 


V 

£ 

0 

7 r 

9 or lj 

10 

20 

30 

40 

50 

60 

70 

80 

90 

p 

cr 

t 

V 

<t> 

X 

* 

<0 

% 

100 

200 

300 

400 

500 

600 

700 

800 

900 


To distinguish the numeial letters an accent was written 
after the last, — thus, 38 was \rj, while thousands were indi- 
cated by writing the accent below, — thus ,8 was 4000 
The letter M (for pvploi ) increased the numeral 10,000 
times Fractions were separated by a space from the 
integers they were affixed to, and the denominator was 
written like an index or power in our notation, — thus, 
fiy 6 la was 43^ 

In addition to this another entirely different notation 
is found in Greek inscriptions It more nearly resembles 
the Eoman system, the numeral characters (except the 
first) being the initials of the numeral names, and being 
repeated till the number to be signified was expressed. I 
represents, 1 , II ( 77 - Are) 5, A (Sexa.) 1 0, H (£ kotov, the 
aspirate being written as an H) 100, X (xiAiot) 1000, M 
(pvpioi) 10,000. Characters enclosed within three lines 
(forming a II) are thereby multiplied by 5 To give an 
example, m this notation [h 7 ] HH [XI AIIIII represents 
768 

The Eoman system, with which we are still familiar 
nearly in its completeness, employs the letters of the alphabet, 
but us not based upon alphabetical order. Many attempts 
have been made to account for the symbols, and the com- 
plete solution of the problem of their origination is perhaps 
unattainable. Sir J ohn Leslie, following some writers of the 
16th and 17th centuries (see m particular the Cursus Mathe- 
maticus of Deehales, vol i. 1674, 2d. ed. 1690), advocated 
the opinion that, one line or stroke being taken to repre- 
sent the unit, when ten of these were set down, a stroke 
would be drawn across them in a slanting direction to 
cancel them, and the unit stroke and cancelling stroke 
would thus give the form X for 10, that a repetition of 
this proceeding would give a third stroke when 100 was 
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reached, and the three might take the foim [I or C; and 
that, similarly, the combination of four strokes would give 
FVI for 1000 This explanation is perhaps too ingenious. 
It has the ment of accounting for the X (the crux of the 
method), which may have been introduced in some such 
way. But one does not leadily see how the Z1 could be 
foimed fiom the X, or the M from the ZZ ; and it appears 
far more likely that the signs for 100 and 1000 are merely 
the initial letters of Centum and Mille, — all the more that 
the very ancient notation noticed above as found m Greek 
inscriptions has evidently an origin of this kind. In any 
case V> L, and D appear to be respectively the halves 
of X, the angular C (□), and the rounded M (co). The 
ancient forms of D and M, viz,, ID and CIO, have ceased 
to be familiar By an extension of this style of characters, 
lOO denoted 5000, CCIOO, 100,000, CCCIOOO, 
1,000,000, &c To represent two, three, &c, millions, 
the CCCIOOO was repeated the required number of 
times 

The Eoman notation employs fewer characters than the 
Greek, and makes greater use of combinations. One is 
repeated up to four, to the new character for five, ones are 
repeated up to nine, ones are added to the ten character, 
at fifteen the five enters, and so at twenty-five, <fec. , for the 
tens up to forty the ten is repeated, and so on, — the symbols 
I, Y, X, L, C, D expressing all numbers by regular com- 
binations up to M, a thousand The subtractive colloca- 
tions, IY, IX, XL, XC, now the ordinary, were originally 
alternative forms, as were also the rarer combinations IIX 
for 8, XIIX for 18, XXC for 80, &c. To the extent of 
these subtractive forms, the values of the characters 
depended on their position, a smaller number being added 
to a greater when it followed, and subti acted from it when 
it pieceded it This element of position is, however, an 
irregular and exceptional one; and, instead of being of 
such advantage as the local value of the Arabic notation, 
is rather a hindrance m calculation 

Far superior to all the ancient systems, and indeed to 
every other system that exists, is the arithmetical nota- 
tion that is m common use. The Arabic numerals, as 
they are called, are ten in number, nine of them repre- 
senting the first nine numbers, and the tenth, the cipher 
or zero, indicating the absence or negation of numerical 
value. The significance of these figures or digits depends 
on their relative position, and the great merit of the system 
is due to this element of local value. Standing singly, the 
figures denote simply one, two, three, <fcc. ; but m combina- 
tions of them every lemoval towards the left increases the 
value of the figure ten times In 5673, for instance, the 
3 denotes three, the 7 seven tens (70), the 6 six times ten 
tens (600), the 5 five times ten hundxeds (5000). Should 
any of the series of tens be wanting, as in nme thousand 
and forty-eight, wheie hundieds do not occur, the place is 
supplied by a cipher, which throws back the digit that 
expresses thousands into its proper place, thus 9048. It 
is by this use of the cipher m supplying blanks, and so 
regulating the places of the significant digits, that the 
principle of local value is earned out. See further the sec- 
tions on notation and numeration below, p. 527 

The ordinary numerals are called Arabic, and it appears 
to have been through the Arabians that they were introduced 
into Europe, but they are now generally acknowledged 
to he of Indian origin. As may be imagined, they have 
passed through a great variety of forms, one of the earliest 
types of them being the Demnagari, a species of Sanskrit 
numerals. In the early Indian treatise of Bhascara and 
Brahmegupfca, translated by Mr Colebrooke (see article 
Algebra, p. 517 of vol. 1.), as well as m the still earlier 
writings of Arya-Bhatta, there are both indications and 
illustrations of the use of the nine digits and the cipher. 
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and the system is thus traced back to the 7th, and m all 
probability to the 5th centuiy of the Christian era. Even 
then it was evidently no novelty, but is alluded to as hold- 
ing an established position, and the Hindu writers nowheie 
lay claim to the invention of it, hut constantly assign to it 
a supernatural oiigm The method was known to the 
Arabians m the 9th century; and rathe course of the 10th 
it seems to have come into general use among them, espe- 
cially in their astronomical writings and tables. It was 
piobably in the following century that the Arabs mtio- 
duced the notation into Spam , but in regaid to this we 
have no explicit information, and different accounts are 
given of the earliest instances of the use of the system m 
Europe. On the one hand, it is alleged that the figures 
first occur m a translation of Ptolemy, of the date 1136, 
while others maintain that they were introduced (about 
1252) by means of the celebrated astronomical tables pub- 
lished by and named from Alphonso the Wise That their 
use was known m Italy at the commencement of the 1 3th 
century, appears to be satisfactorily established, for theie 
is no good reason to doubt the genuineness of the MS. 
writings of Leonardo of Pisa, copies of which have been 
found bearing the dates 1202 and 1220 Numerous other 
instances aie given of the early use of the nine figures and 
the cipher, especially by astronomers, and in calendars The 
great supenonty of this to earher modes of numerical ex- 
piession became gradually apparent, and m course of time 
it came into almost universal use among civilised nations 

For a time there was, not unnaturally, considerable in- 
exactness or confusion in the employment of the notation 
In early writings such combinations aie found, for example, 
as X2 fox 12, 301 foi 31, &c In the latter case the law 
of local value is lost sight of, and the characters 30 aie 
used as equivalent to thirty, irrespective of their position. 

3 Calculation or computation by means of numerical 
characteis is what is ordinarily legal ded as the distinctive 
province of arithmetic, and the worth of a system of nota- 
tion is to be estimated by the facilities it affoids for the 
operations of reckoning The methods m common use 
will be detailed, and the punciples on which they depend 
briefly expounded, m subsequent sections of this article. 

Computation of a comparatively rude kind was often 
carried on m ancient times, and is practised still m some 
countries, by what aie called palpable methods, — as, for 
instance, by means of counters, or by balls strung on lods 
or running m grooves Of this the abacus of the Eomans 
(used too, but not so generally, among the Greeks), the 
swan-pan, still in constant use among the Chinese, &c , are 
examples (See Abacus, vol. l. p. 4.) 

The methods that preceded the adoption of the Arabic 
numerals weie all compaiatively unwieldy, and veiy simple 
processes involved great labour. The notation of the 
Romans, in particular, could adapt itself so ill to arithmetical 
opeiations, that nearly all their calculations had to be made 
by the abacus. One of the best and most manageable of 
the ancient systems is the Greek, though that too is very 
clumsy, as may be seen from an elementary example. 

Let it be required to muliply 862 by 523, i e., «£/?' by 
6xy. The product of a and $ is 400,000, j 

te, /i x ; of £ and 30,000, or y K ; of j3 

and (j>, 1000, or ,a. Similarly the multiple 4> K 7 

cation of o by k gives 16,000, or a Xy rj of /**?*/» 

£ by k, t acr ; of ft by k, g; of id by y, a »,5“ 

of £ by y, pTt ; and of (3 by y, These acr g 

may be atianged m some such order as m fiv 

the margin, and summed. The result is p^sr 

/n M c M o>K5- / , or 450,856. p, x € K ay k 

The notation employed here extends 
to hundreds of millions. A scheme proposed by Archi- 
medes, the most distinguished mathematician of anti- 
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qnity, in his woik entitled ^aggiTYjs, Aienanw , goes for 
beyond this. Taking the limit of the ordinary system, viz , 
a myriad of myriads, or 100,000,000, as the basis of a new 
scale, he treats of numbers formed by the continued pro- 
duct of that amount repeated eight times, extending to 
sixty-four places m our notation These he divided into 
what we should call penods, of eight figures each, to which 
he gave the name of octades. He thus appears to have to 
some extent anticipated the modern method of grouping, 
though, from the want of knowledge of the principle of local 
value, the practical advance he made was unimportant 
Apollonius of Perga, who flourished a little after the time of 
Aichimedes, took the myriad as the basis of his system, 
and repeated the sign Mu for each product of a myriad, 
thus XSMv.MuMu indicates what we would write as 
34,000,000,000,000 But his most important contribution 
to arithmetical science was his gioupmg the tens m mul- 
tiplication, so as to connect large numbers, as far as pos- 
sible, with those we lepresent by the nine digits. He thus 
endeavoured, and with some measure of success, to remedy 
the defect of the general system arising fiom the want of 
apparent connection of such characteis as X and r, for 
example, or t r and co, with what he called their bases, y 
and -rj. It is chiefly in the commentaries of Eutocius on 
the works of Archimedes and Apollonius that the examples 
of the ancient Greek arithmetic which we possess are 
preserved. 

The operations of the Greek anthmctic involving frac- 
tions were necessarily very complicated A simpler system 
was introduced (by Ptolemy, accoidmg to his commentatoi 
Theon, hut it appears to have existed before his time) m 
what aie known as sexagesimals , which are precisely analo- 
gous to the duodecimals by which wo sometimes calculate 
areas The division of the cncle into 300 degrees aiose, 
no doubt, fiom 360 appioximatmg the number of days 
m the year, and containing a laige number of divisors 
The radius of the cucle, or side of the inscribed hexagon, 
subtended at the centre 60 of these degrees, and from this 
the degree was again divided into 60 parts called minutes, 
the mmute into 60 seconds, &c , just as the foot is divided 
into 12 inches, the inch into 12 seconds, &c, m duo- 
decimals The sexagesimal system, though applied m the 
first instance to circular, was also employed m linear, 
measurements. As on example, the squaie of 8 vs, i.e., 
of 37° 4' 55', will be found to be yroe 8 18 i ne, i e , 1375° 
4' 14" 10 w 25"". The numerals beyond 60 or £ being dis- 
pensed with m this system, the next letter, o, was used to 
denote zero, and it has been conjectured that this may 
have been the origin of the form of our cipher. 

The most important step m the progress of modern arith- 
metic was the introduction of decimal fi actions, and the 
extension of the Arabic notation to the expiession of them. 
The first writer who advocated and exemplified the use of 
decimals was Simon Stevm de Biuges, better known as 
Stevmus, in. a paper {La Dzsme) published about 1585; 
but he employed an awkward notation, and it was only 
after a considerable period that they assumed the form — 
entirely consistent with the notation of integers — with 
which we are familiar. From a form which Lord Napier 
employs in his Rabdologia (1617), the introduction of the 
decimal point (as a comma) has been ascribed to him, but 
apparently without sufficient evidence. 

The following writers on arithmetic may be named, in 
addition to those already mentioned: — Diophantus, who 
flourished m or about the 4th century; Maximus Planudes, 
who died about 1350; Lucas Pacioli (de Burgo, or di 
Borgo), whose tSumma de Aritlmetica (1494) was the first 
work on algebra printed, and one of the earliest on arith- 
metic; Bishop Tonstall, whose De Arte Bujaputandi (1522) 
was tiie first work on the subject printed in English; 
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Robert Records ((.lied 1558), whose Grounde of Aries and 
Whetstone of Witte were arithmetical works of great value ; 
Nicolo Tartaglia (died 1559), Michael Stiefel or Stifelius 
(1486-1567), said to have been the inventor of the signs 
+ and Peter Ramus (1515-1572), Albert Guard 
(died 1634), William Oughtred (died 1660), Edward 
Oocker, whose Arithmetic (1st ed 1677), a posthumous 
work, and probably a forgery, is of slight merit, though 
it passed through many editions , Kastner ( Geschichte der 
Mathematih, 4 vols 1796-1800), Montucla ( Histone des 
JikUhematiques, vol 1 1799), De Morgan (Arithmetical 
Booh , 1847) By far the best history of aiithmetic is that 
of Dr Geoige Peacock, late Dean of Ely, published in the 
Encyclopaedia Met > opohtana 

Of recent works on aiithmetic there is great abundance, 
and many of them are of great excellence They usually 
contain statements of modes of operation, under the name 
of “ Rules,” with a number of examples under each foi 
piactice; and not a few of them give m addition explana- 
tions of the rationale of the methods 

In the following sections the oidmary piocesses of arith- 
metical calculation and their commonest practical uses are 
buefly explained The various methods of operation aie 
given with gi eater or less detail, as has appeared necessary 
for the exposition of the pimciples on which the operations 
depend, and light is in many instances tin own on both 
piocesses and punciples by lllustiative examples For 
fuither examples the leader is refcired to the manuals 
above alluded to The eailier sections, forming the greatei 
pait of the article, are occupied with numbeis m the ab- 
stract, and the remainder with arithmetic in its piactical 
applications 

I, Abstract Arithmetic. 

Notation 1 Notation is the name usually given to the expressing 
of numbeis by means of characters or figures 

The numbei ten is the basis or i adix of tbe Aiabic sys- 
tem of notation, and every number may be expressed m 
that notation by combinations of the ten digits, or numeral 
figures, 1, 2, 3, 4, 5, 6, 7, 8, 9, 0, the last (the cipher or 
zer o ) having no value except in combination, When several 
of these are placed together, every removal towaids the 
left increases the value of a figure ten times. The figure 
placed furthest to the right has the same significance as 
when it stands alone, ie,, it repiesenls units, the figure 
next to it denotes tens, the next hundreds, the next thou- 
sands; 8735 is therefore read as eight thousand seven 
hundred and thirty-five. With moie than four figures we 
should have — still proceeding to the left — tens of thou- 
sands ; then hundreds of thousands, and then thousands 
of thousands, but instead of this we use the term millions. 
A million of millions is a billion, 1 and a million of billions 
a trillion. A digit followed by three figures thus expresses 
thousands, by six figures, millions; by twelve, billions; 
and so on. Beyond trillions we have — taking the figures 
m groups of six — quadrillions, qumtillions, sextillions, sep- 
tillions, octillions, nomllions, &c. But occasion is very 
seldom found to employ these terms, and indeed it is diffi- 
cult to form any distinct or definite idea of even a billion. 

The system of notation m ordinary use is remarkable at 
once for its simplicity and its completeness. The selection 
of ten as the basis or radix of the system (whence numbers 
expressed m this way are said to be in the denary scale 
of notation) is in all probability to be traced to primitive 

1 In Prance, and by a few English writers, a thousand millions is 

called a billion, a thousand billions a tnlbon, &c The ordinary Eng- 
lish usage is at least as convenient, and agrees (which the other does 
not) with the etymological formation of the words — the billion, tril- 
lion, quadrillion, &c , being respectively the second, third, fourth, Ac,, 
powers of a million. 
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calculations by means of the ten fingers. Ten is well 
chosen, being neither too large nor too small, but twelve 
might, m some respects, have been found more convenient 
All numbers can be expressed with twelve or any other 
number as basis, just as with ten, 2 

2 Numeration is the art of reading figures employed to Numer& 
expiess numbers The following table shows the places tloa 
of the figures, as already described, up to billions:— 

(1 ) Units 

(2) Tens 

(31 Hundreds 

(4) Thousands 

(5 ) Tens of thousands 

(6 ) Hundreds of thousands 

(7 ) Millions. 

(8 ) Tens of millions. 

(9 ) Hundreds of milli ons 

(10.) Thousands of millions 

(11 ) Tens of thousands of millions 

(12 ) Hundreds of thousands of millions. 

(13) Billions 

The figures 8,607,034,740,952, for example, arc read thus: 

— Eight billions, six hundied and seven thousand and 
thirty-four millions, seven hundred and forty thousand, 
nine hundied and fifty-two Ciphers aie passed over m 
reading, their function being to determine the proper posi- 
tion of the significant figures. When the number of figures 
i exceeds four, it is usual to print them off as above in groups 
of three, by means of commas At the odd commas, reckon- 
ing fiom the right hand, we always read thousands , at 
the even commas, millions, billions, &c 

3. Notation has, in addition to the gencial meaning 
already explained, a special signification as the converse 
of numeration, i e , it is the art of repiesentmg by figures 
numbers that aie given expressed in words. 

4. Addition is the method of finding the sum of two or Addition 
more given numbers, that is, the numbei to which they 
amount when taken together 

Suppose a column, added m the ordinary way, amounts 
to 34. The 4 i3 set down under the column, and the 3, 
representing 30, is added with (or, as usually expressed, 

[ “ carried to”) the next column. 

i 5. Subtraction is the method of finding the difference Subtree- 
between two given numbers, that is, the number by which twn - 
the greater number exceeds the less, or the remainder after 
the less is taken from the greater. 

In subtracting, say, 38 from 92, since 8 cannot be taken 
from 2, we “borrow” from the place of tens, ie , the 2 is 
inci eased by 10, and 8 taken from 12 leaves 4. The 10 
added (or “bon owed”) has to be taken away again, and 
this is done by takmg 1 from 9 in the place of tens. But 

3 has also to be taken from this 9 ; so first of all the 1 

! and 3 are added together, ie,, 1 is “ carried ” to the 3, and 

4 taken from 9 leaves 5, giving 54 as the complete re- 
mainder, The “borrowing” process depends on the con- 
sideration that when the same amount is added to both 
numbers their difference is unaltered — it being remembered 
that ten in the upper line corresponds to one a place to- 
wards the left in the lower line. 

6 Multiplication is a method of finding the result pro- Mulfcpli- 
duCed by adding a given number taken a given number catl011, 
of times. The number to be repeated is called the 
multiplicand; the number expressing the times it is taken, 
the multiplier; and the result obtained, the product. The 

* With twelve as basis H e , in the duodenary scale), the number 
represented by tbe figures 8735 would be the sum of 8 x 12 x 12 x 12, 

7 X 12 x 12, 3 x 12, and 5, i.e , 14,873 in the ordinary or denary scale. 

To convert 8735 of the denary into the duodenary scale, we find the 
twelves m it, that is, divide it by 12, the quotient by 12, Ac. This 
gives (using the character e for eleven), 50 7e. 



528 A E I T H 

multiplicand, and multiplier are also said to be factor s of 
the product 

The multiplicand might be written down the required 
number of times, and the sum found by addition But 
this tedious process is unnecessary when the numbers to 
be added are all the same We do not then require to 
pass from figure to figure, as when they are different. In 
adding six nines, for instance, we do not need to proceed 
step by step (as with 6+5+9+8+6+7= 41), but know 
the result, 54, at once from a table of products which is 
committed to memory. 

When two numbers are to be multiplied together, either 
may be taken as the multiplier. For it 
is evident that the four rows of dots, 
five m a row, in the margin, are the same 
as the five rows, four in a row — accord- 
ing as we take the rows horizontally or 
vertically , that is, 4 times 5 and 5 times 4 amount to 
the same number 

The process of multiplication by a single digit — by 8, for 
instance— is nothing but an abridgement of the operation 
of writing the multiplicand eight times and adding. When 
there are more digits than one in the multiplier, we arrange 
the successive products m the well-known fashion, because 
the multiplication has to be by 10 times the second digit 
(counting from the right), 100 tunes the third, and so on 
Thus, m multiplying 92058 by 734, the 2 of the multipli- 
cand is really 2000, the 3 of the multiplier, 30, and the 
product of these, 6, i e., 60,000, falls by the oidinary pro- 
cess into its proper place. 

The process of working may sometimes be considerably 
shortened by multiplying a product already obtained Thus, 
to multiply by 568, we may multiply first by 8, and then 
take 7 times the result, obtaining the product by 56 at 
once. So with 549378, we may begin with 9, and mul- 
tiply the 9 product by 6 for 54, and the 54 product by 7 
for 378, observing to arrange the hues conectly, by placing 
under the right-hand figure of every multiplier the right- 
hand figure of the corresponding product. 

Divuion 7 Division is the method of finding how often one given 
number contains another. 

Of these two numbers, the former is called the dividend, 
and the latter the divisor. The number expressing the 
times that the first contains the second is called the quo- 
tient, When the number of times is not exact, the excess 
of the dividend over the divisor taken the greatest number 
of times that the dividend contains it exactly is called the 
remainder 

As multiplication is a short method of addition, division 
(which is the converse of multiplication) is an abridged 
subtraction. Were we to subtract the divisor from the 
dividend, subtract it again from the remainder, and con- 
tinue the process till a remainder less than the divisor were 
obtained, the number of subtractions would give the re- 
quired quotient. But this operation is greatly shortened 
by means of multiplication. Thus, if it is required to find 
how often 9 is contained in 49, remembering that 5x9 
is 45, and that this is the nearest product not greater than 
49, we have at once the quotient 5 and remainder 4. 

In dividing, eg , 167685 by 287, by the ordinary pro- 
cess of long division, we find (after, it may be, a trial or 
two) that 1676 is more than 5 times hut less than 6 times 
287 The first quotient figure is therefore 5, represent- 
ing 500 ; and proceeding in the customary way, we take 
from the dividend 500 times the divisor, then 80 times, 
and then 4 times, with 77 over. The dividend, therefore, 
contains the divisor 584 times, with a remainder of 77. 

When the divisor does not exceed 12, the operation is 
conducted mentally, and the quotient set down at once. 
This is called short division. If the divisor is made 
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up of factors not greatei than 12, short division may be 
employed, the factors being taken in succes- 
sion When there aie two such divisors, the ®)4352_ 
remainder of the whole division is obtained 8)725 — 2 

from the partial remainders, by multiplying qq g 

the second of these by the first divisor, and 
adding the first to the product Thus, in the annexed 
example, division by 48 gives a remainder of 32, for it 
will be seen that 725 is 5 more than 8 times 90, and 4352 
is 2 more than 6 tunes 725. Therefore, 4352 is 2 more 
tli an the sum of 48 times 90 and 6 times 5, i e , it exceeds 
48 times 90 by 6x5 + 2 = 32, or contains 48 90 times 
and 32 over. 

Measui es and Multiples of Numbers. — 8 A measure of any Measures 
number is a number that divides it without a remainder and 
A multiple of any number is a number that it divides with- maples, 
out a remainder. A common measure , or common multiple 
of several numbeis, is a number which is a measure or a 
multiple of each of them. Thus, 3 is a common measure 
of 12, 18, and 24 ; 60 is a common multiple of 6, 10, and 
15. A measure of a number is sometimes called a sub- 
multiple of it 

A. prime number is a number which no other, except unity, 
divides without a remainder , as 2, 3, 5, 7, 11, 13, 17, Ac. 
Numbers which are divisible by other numbers without 
remainder, that is, which can be resolved into factors, are 
called composite numbers } as 4, 6, 8, 9, 10, &c. Any 
factors mto which a composite number can be divided are 
called its component parts. Numbers are said to be prime 
to each other when they have no common measure, as 15 
and 28. The prime factors of a number are the prime 
numbers of which it is the continued product. Thus, 2, 3, 

7 are the prime factors of 42 , 2, 2, 3, 5, of 60 

9. To find the greatest common measure of two given Greatest 
numbers, the greater number is divided by the less , the comm °£ 
former divisor is then divided by the lemainder, and each measure ' 
successive divisor by the remainder obtained in dividing 
by it, till there is no remainder. The last divisor is the 
greatest common measure. 

This depends on the two following principles : — (1.) If 
a number measures any other, it measui es every multiple 
of that other; for obviously, since 7 measures 56, it also 
measures 12 times or 17 times 56, and, (2 ) Every number 
that is a common measure of two others measures also 
their sum or their difference; for the sum or difference 
of, say, 13 times 8 and 22 times 8, must, it is evident, be 
some multiple of 8 

Thus, to find the greatest common measure of 475 and 
589, dividing 589 by 475, we have the remainder 114; 
dividing 475 by 114, we have the remainder 19 ; and 114 
divided by 19 leaves no remainder Therefore, 19 is the 
greatest common measure For any number that measures 
589 and 475 will measure their difference, 114, and will, 
therefore, measure 456, which is a multiple of 114. Also, 
any common measure of 475 and 456 will measuie their 
difference, 19. Therefore, no number greater than 19 can 
measure both 589 and 475. Again, 19 will measure both, 
for it measures 114, and therefoie measures 456, a multiple 
of 114. Hence it measures 475, which is 456 + 19, and 
also 589, which is 475 + 114. Therefore, 19 measures 
both numbers, and since no greater number does so, it is 
their greatest common measure 

In seeking for measures or factors, it will be of advantage 
to attend to the following properties of numbers. (For the 
sake of brevity, we use “divisible” here for “divisible 
without remainder.”) 

(1.) A number 13 divisible by 2, if the last digit is 
divisible by 2 , by 4, if the last two digits are divisible by 
4 ; and by 8, if the last three digits are divisible by 8. 

For, to take the last case, the figures preceding the last 
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three are a multiple of 1000, which is a multiple of 8 If, 
then, the last three figures are divisible by 8, so is the 
whole number 

(2 ) Similarly, and for precisely similar leasons, a num- 
ber is divisible by 5, if its last digit is so, i e , if the 
number ends with 5 or 0 , by 25, if it ends with 25 or 
75 , and by 125, if it ends with 125, 625, 375, or 875 

(3 ) A number is divisible by 9 when the sum of its 
digits is so divisible This is a case of the important pio- 
perty that the division of a number by 9 produces the same 
remainder as the division of the sum of its digits by 9 
Taking any number, eg , 583, we see that it is made up of 
58 tens and 3 , that is, of 58 nines and 58 and 3 Again, 
58 is 5 tens and 8 , that is, 5 nines and 5 and 8. Thus, 
583 is made up of 58 nines, 5 nines, and 5 + 8 + 3, that 
is, of nines + the sum of its digits. Therefore 583 
and 5 + 8+3 must give the same remainder when divided 
by 9. 

A proof of multiplication, by “ casting out the nines,” 
depends on this property. If a number, made up, say, of 
nines and 7 over, be multiplied by another made up of nines 
and 5 over, their product must be nines and 35, that is, 
nines and 8 over , and unless this relation holds good, there 
must be an error in the multiplication 

(4 ) Similarly, a number is divisible by 3, if the sum of 
its digits is so , for, if eveiy number be made up of nines 
and the sum of its digits, it must be made of threes and 
the same sum. 

(5 ) A number is divisible by 11, if the sums of its 
alternate digits are equal, or if they differ by a multiple of 
11. Take any number whose alternate digits are equal, or 
differ by a multiple of 11, as 8294 This is equal to the 
sum of 8000, 200, 90, and 4 , that is, of 80 times 99, 80, 
twice 99, 2, 90, and 4. Leaving out the multiples of 99 
(as being multiples of 11), we have 80+90 + 2 + 4. But 
as 2 + 4 and a multiple of 11 give 8 + 9, therefore, if 
80 + 90 + 2 + 4 be divisible by 11, so must 80 + 90 + 8 + 9 
be, and vice vena But 88 + 99 is divisible by 11, so, 
therefore, is 80 + 90 + 2 + 4, and so also 8294 

If, m finding the greatest common measure by the 
method described, a divisor occurs containing a factor that 
evidently does not measure one of the numbers given, that 
factor may at once be omitted, since it can be no part of 
the common measure Thus, m finding the greatest com- 
mon measure of 59241 and 223014, we get 13950 as a 
divisor. Now, 50 divides this, i.e, 5 x 5 x 2, and neither 
5 nor 2 measures the first of the given numbers. We can 
therefore reduce 13950 to 279 at once, whence we im- 
mediately find 93 to be the greatest common measure. 

■at 10. To find the least common multiple of two given 
imon numbers, dmde either of the numbers by the greatest 
ltlpl ° common measure of the two, and multiply the other num- 
ber by the quotient. Thus, the greatest common measure 
of 30 and 48 is 6. Therefore the least common multiple 
is 48 x 5 or 30 x 8, i <?., 240. For the product 5x6x8 
is evidently a common multiple of 30 (i.e ,5x6) and 48 
(i e., 6 x 8), and since 8 and 5 are prime to each other, this 
product must be the least that contains both 5 x 6 and 
6x8. 

To find the least common multiple of any given num- 
bers, arrange them in a line, and strike out any of them 
that measure any of the others; take any number that 
measures all or part of the remainder, and dmde all that 
it measures by that number, setting down the quotients 
and the undivided numbers in a second line ; proceed with 
this second line as with the first, and continue this process 
till a line is obtained of numbers prime to each other. The 
continued product of the divisors and the numbers in the 
last line is the least common multiple required. This de- 
pends on the principle just demonstrated, that a common 
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factor of two or more numbers needs to be taken but once 
for the common multiple 

In finding the least common multiple of 42, 45, 50, 54, 

60, 63, 70, 75, and 90, for instance, we may dmde m 
succession by 5, 7, 5, and 6 It is evident that 45 may 
be omitted, since it will measure every multiple of 90. The 
division by 5 is virtually the substitution for 50, 60, 70, 

75, and 90, of the product 5x10x12x14x15x18, 
which is manifestly a common multiple of them. Then 
14 and 18 are omitted, being contained m 42 and 54 
Next we substitute for 42 and 63 the product 7x6x9, 
omit 6 and 9 as being contained in 54, then take 5x2x3, 
instead of 10 and 15 j omit 2 and 3, as measures of 12 , 
and, lastly, substitute 6 x 9 x 2 for 54 and 12. The pro- 
duct of 5, 7, 5, 6, 9, 2, gives 18900 as the least common 
multiple 

If the divisors are all prime numbers, the result must 
be the least common multiple ; and it is better to avoid 
using composite numbers as divisors, except when they 
measure all the numbers m the line. Had 10, for instance 
been taken in the example as the first divisor, 7 5 would hat e 
remained in the second line, and the result obtained would 
have been five times too great. It is often found conveni- 
ent to write the prime factors of the least common multiple, 
which is in the example 2x2x3x3x3x5x5x7 

Fractions — 11. If unity he divided into any number of Fractions, 
equal parts, one or more of these parts is called a ft ac- 
tion If, for example, we divide unity into 7 equal parts, 
and take 5 of these, we shall obtain the fraction we speak 
of as five-sevenths (This, and what follows, may be 
familiarly illustrated by taking any object and dividing it 
in the way described — a straight line, for instance, thus, 

■ — ■ — ■ — ■ — ■ — I — ■ — ■ ) 

There are two kinds of fractions — Vulgar Fractions , 
often spoken of simply as Ft actions, and Decimal Frac- 
tions or Decimals. 

A vulgar fraction is represented by two numbers, called 
the terms of the fraction, which are wutten, the one above 
and the other below a horizontal line ; thus, the fraction 
already mentioned is written 4- The number under the 
line indicates the number of equal parts into which unity 
is divided, and is called the denominator, 1 as showing the 
“denomination” (see § 32) of the fraction. The number 
above the line, indicating the number of those equal parts 
that the fraction consists of, is called the numet ator 

The most usual definition of a fraction is that which is 
given above But it may be also defined or regarded as 
one number divided by another, the numerator being the 
dividend, and the denominator the divisor. Thus, the 
fraction 4> which we have interpreted to mean 5 of the 7 
parts into which unity is supposed to be divided, may also 
be regarded as the seventh part of 5 units. For, if each 
of 5 units be divided into 7 equal parts, there will be m 
all 35 of these parts, each of them equal to the seventh 
part of unity, and the seventh part of these 35 parts is 5 
of them That is, the seventh part of 5 units is the same 
as 5 seventh parts of unity, or 4 according to the former 
definition. It follows from this that, when there is a 
remainder after division, the quotient is completed by the 
addition of a fraction, of which the remainder is the 


1 Though, the word employed to express the denominator (e g , the 
“sevenths” in “ five-sevenths ") agrees inform with the ordinal nume- 
ral, this use of it is not ordinal. The seventh day means the seventh 
in order of time , hut the seventhpart of a day is one, any one of seven 
equal parts into which the day is regarded as divided. Some such 
distinct name as “fractional numerals” should he given to the words 
when used in the latter sense The expressions “first part" and 
“ second part ” are never used in the fractional sense For the latter 
“half’' is used, there is no fractional corresponding to the former. 

however, is called the thirty-second part , and so •&, -/ r , &c., 
are read nine thirty-seconds, four twenty-firsts, &c 

II — 67 
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numerator, and tlie divisor the denominator. For, let it 
be required to divide 76 by 9. Since 72 divided by 9 gives 
the quotient 8, and 4 divided by 9 gives £,76 divided by 
9 must be 8£ 

A proper fi action is one whose numeiator is less than 
its denominator } as ££. An improper fraction is one 
whose numerator is not less than its denominator, as ■§, £ 
A propei fiaction is evidently less, and an improper frac- 
tion not less, than unity. A mixed number is an integer 
or whole number with a fraction annexed to it; as 8£, 
5j^- The integer and fraction here are to be considered 
as added together. A simple fraction is a single fraction 
that has both its terms whole numbers j as £, £. A com- 
pound fraction is a fraction of another fraction, or of a 
whole or mixed number j as £ of £, £ of 10f A complex 
fraction is one that has a fiaction or mixed number for 

one of its terms or for both , as A fraction is 

4^ if 5 

said to he in its lowest terms when the numerator and 
denominator have no common divisor 

12. If both terms of a fraction he multiplied, or both 
divided, by the same number, the value of the fraction 
will lemam unchanged. For, if unity be divided into 7 
equal parts, and again into 28 equal parts, it is evident 
that each of the foimei parts will be identical WLth 4 of 
the latter. 5 of the former will thus he equal to 20 of the 
latter ; that is, \ = f£. 

13 AYe multiply or divide a fraction by any number, if 
we multiply or divide the numerator by it. For it is 
evident that four times ■§ is f , since unity is divided into 
9 parts in both cases, and the number of parts taken m 
the one case is four times the numbei taken m the other 
Conversely, dividing f by 4, we have £ 

To multiply or divide either term of a fraction is the 
same as to divide or multiply the other If, for instance, 
we divide the denominator by 3, we divide unity into one- 
third of the number of parts, and each of these parts must 
thus be three times greater than before. The fraction is 
therefore multiplied by 3. Or otheiwise, dividing the 
denominator of f by 3, we obtain •§ , and multiplying the 
numerator by 3, we get £, which (§ 12) is the same as f. 
Theiefore, to divide a fraction, we may multiply the de- 
nominator, — a method which must be employed when the 
divisor is not a measure of the numeiator. 

14. To reduce a fiaction to its lowest term, divide both 
terms by their greatest common measure. The reason of 
this is evident from the definitions. The value of the 
fraction lemams unchanged (§ 12) The results of opera- 
tions in fiactions should, with rare exceptions, be expressed 
in their lowest terms 

15. To reduce a mixed number to an improper fraction , 

the integer is multiplied by the denominator of the frac- 
tion, and the numerator added to the product. This gives 
the numerator of the required improper fraction, and the 
denominator of the given fraction is its denominator 
Take, e g , 4J-. If unity be divided into 8 equal parts, 4 
units will make 32 of these paits, and the fraction f con- 
tains 5 of them.} therefore 4§ = . Conversely, to re- 

duce an improper fraction to a whole or mixed number , 
divide the numerator by the denominator ; the quotient is 
the integer required, and the remainder, if there is one, is 
the numerator of a fraction of which the given denominator 
is the denominator. Thus, for, if unity be divided 

into 7 equal paits, 35 of these parts will be the same as 5 
units ; therefore 38 parts will be 5 units and 3 parts, i.e., 
M-ns 

16. To reduce a compound fraction to a simple one, 
multiply the numerators together for the numerator of the 
simple fraction, and the denominators together for its 


M e t i c 

denominator. Thus, £ of £ is equal to -If-. For, if we 
divide unity into 7 equal parts, and each of these again 
into 4, we shall have for the fiaction £ 20 of these parts, 
i e , f£ of unity. The fourth part of this is 5 of these 
parts, and therefoie £ is 15 of them, i e , £ of \ is £|. 

Mixed numbers must be put m the form of improper 
fractions before the multiplication. The reduction of the 
result to its lowest terms may be effected by removing 
before multiplication any factors that are common to the 
numerators and denominators 

In such compound expressions as where one number is 
spoken of as one-fom th greater or less than another, the 
fom tli is always to be taken of that number with which the 
comparison is made Thus, 30 is one-fifth more than 25 
(i e , £ of 25), but 25 is one-sixth less than 30 ( i.e , £ of 30) 

17 In order to compare the values of fractions, or to 
add or subtract them, it is necessary to reduce them to 
others of equal value that have the same denominator. 
From the definition of a fraction we see at once that £ is 
greater than £, but we do not readily see whether is 
gi eater or less than £ If, however, we take the equiva- 
lents of these fractions, ££ and unity being now divided 
into the same number of paits m both cases, we have like 
quantities to compare, and see that the foimei fraction is 
the greater In piaetice it is usually the least common 
denominator that the fractions are compared by. To find 
this, we first find the least common multiple of the de- 
nommatois (§ 10), then divide this by the denominator of 
each fraction separately, and multiply both teims of that 
fraction by the quotient. 

Take, eg , the fractions ££, ££, ££, and £§. The least 
common multiple of the denominators is 180, and dividing 
this by 15, 20, 36, and 45, we get 12, 9, 5, and 4 
Multiplying both tezms of the fractions m succession by 
these numbers, we have £§£, £££, £f£, and £££ The 
value of the fiactions has not been altered, and all have 
now the same denominator, 180, which we must obtain in 
each case, because we re-multiply the factors into which 
we resolved it In practice, indeed, we meiely divide ISO 
by 15, multiply 13 by the 12, and set down 180 under 
156 at once. 

18. To add fiactions, reduce them to others having a 
common denominator, then add the numeiators of these, 
and write tho common denominator under the sum. Thus, 

b £ + frj = friTi + xjny + -frfr — £££ In each of the re- 
duced fractions unity is divided into 120 equal parts, and 
the fractions are respectively equivalent to 50, 15, and 42 
of these parts, therefore the sum of the fiactions must be 
50 + 15 -i- 42 = 107 of them, i e , £££ 

Compound fiactions must be i educed to simple ones 
before addition. Mixed numbers may be bi ought to im- 
proper fractions, and so added, but it is geneially prefer- 
able to add the whole numbers and tho fractions separately, 
and then add the two results. The opeiation may often 
b8 shortened by first adding any of the given fractions 
whose denominator is considerably less than that of all the 
fractions, thus, to add ££, £f, ££, the sum of the first 

three may be found fust, amounting to 1| § The addition 
of £f to this gives 2££f£. 

19 To subtract fractions, reduce them to others having 
a common denominator, take the difference of the numer- 
ators so found, and wiite the common denominator under 
it. The principle is precisely the same as in addition. 

Compound fractions must bo simplified as in addition. 
With mixed numbers the subtraction will generally he 
best effected by treating the fractions separately, borrowing 
and carrying, if necessary, on the piinciple explained in 
§ 5. In subtracting 47|£ from 85f-§, for instance, borrow- 
ing HI and carrying 1 gives 85£££ - 4E||| * 37£ri, or 
37££. 
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20 To multiply fractions, multiply the numeratois 
together for the numerator of the product, and the de- 
nominators together for the denominator. Thus, m multi- 
plying f by if -we multiply f by 7, we have —■ (§ 13), 
but our multiplier, f-, is the ninth part of 7 , we must 
therefore divide — by 9, which gives ff (§ 13). 

When there are several fractions to be multiplied con- 
tinuously together, we proceed m the same way Mixed 
numbers axe reduced to improper fractions, and common 
factors may be struck out, precisely as m § 16. When an 
mtegei has to be multiplied by a fraction, we may conveit 
the integer into a fraction by putting 1 as the denominator, 
or we may multiply the integer by the numerator of the 
fraction and divide by the denominator, since to multiply 
by £ is, as has just been shown, to multiply by 7 and 
divide by 9. So, to multiply an integer by a mixed number, 
the common method is to multiply by the integer and 
the fraction of the latter separately, and add the results. 
In multiplying mixed numbers like 461 and 14^ together, 
instead of using improper fractions, we may take the four 
products 46x14, |xl 4, 46 x §, and and add them. 
The amount is 644 + 3^ -4- 15^- -J- = 662|4 

21. To divide fractions, invert the terms of the divisor 
(i e , interchange the positions of the numerator and deno- 
minator), and multiply the dividend by the inverted 
fraction, thus, If we divide by 7, 

we have (§ 13). But since our divisor, is the ninth 
part of 7, in dividing by 7 we divide by a number nine 
times too large The true quotient must therefore be nine 
times -g^r, i e , 

The common method of dividing an integer by a mixed 
number is a modification of this division. When, m 
dividing by 37-f-, for instance, we multiply both divisor 
and dividend by 5, and then divide, we really multiply 
the dividend by T | 7 . Or the method may be explained 
on the principle (identical with that of § 12) that the multi- 
plication of the divisor and dividend by the same number 
does not affect the quotient. As an instance of the divi- 
sion of a mixed number by an integer, let 3982ff be 
divided by 54. The quotient is 73, with remainder 
40f| ; and to obtam the complete quotient, thisiemamder 
must be divided by 54 (see § 11), giving x rr = 
rih j * e <> is the result of the division. 

A complex fraction is reduced to a simple one by divid- 
ing the numerator by the denominator ; thus, 

6A 77 i M 
105-~12 x 91 “52 * 

When one term only is fractional, it will be found conve- 
nient to multiply both terms of the complex fraction by the 
denominator that occurs in the fractional term ; thus, 

13f 13£x4 55 5 

22 ~ 22x4 “22x4-8 * 

Decimals — 22 In the ordinary denary notation, a figure 
in combination with others has only the tenth part of 
the value it would have if removed a place towards the 
left (§ 1) ; thus, in 374, the 3 signifies 3 times 100 , the 
7, 7 times 10 , the 4, simply 4. By an extension of this 
notation we obtain a species of fractions that are often 
of very great use, especially for purposes of comparison. 
If we mark the place of units by a point put after it, and 
write other figures after the point, we can denote by the 
first of these figures one-tenth of the value it would have 
m the units’ place ; by the second, one-hundredth part, 
and so on In 374 691, then, the 6 is 6 times ^ ie , ^ ; 
the 9, 9 times yjy, or yg-y ; and the 1, y^. Whence, by 
giving these fractions a common denominator and adding 
them, we have 374 691 = 374-^4. These decimal frac- 
tions or decimals, therefore, are fractions of which the 
numerator only is written, the denominator being the 


continued product of as many tens as there are decimal 
figures 

In addition, subtiaetion, multiplication, and division of 
decimals, the opeiations are, and from the structure of 
decimals must be, the same as the like operations with 
integers. The position of the decimal point m the results 
is the only thing that needs particular explanation 

Results, it may be mentioned here, are often expressed 
by decimals that are not exact, but appro xim ate only, it 
being held sufficient to give the correct value to some 
assigned number of decimal places. An amount correct to 
four decimal places differs fiom the true amount by less 
than the ten-thousandth part of unity. See above, p 524 

To reduce a decimal to a vulgar fraction, write the deci- 
mal as the numerator of the fiaclion, and set under it for 
the denominator I followed by as many ciphers as there aie 
decimal places. This follows at once from the definition 
of a decimal. 

To reduce a vulgar fraction to a decimal, annex ciphers 
to both terms of the fraction — the same number m both 
cases , divide both terms by the significant figures of the 
denominator, and then write the numerator as a decimal, 
pointing off as many decimal places (prefixing ciphers, if 
necessary) as there are ciphers in the denominator. (See 
also § 25, infra) Thus, 0075. 

Here the vulgar fractions retain then values unchanged 
(§ 12), and from the last the decimal is set down accord- 
ing to the definition. 

It very often happens that m dividing as above we find 
there must always be a remainder. In this case, however, 
a remainder we had before may soon recur, giving the 
same figure or group of figures over and over again m the 
quotient; thus 44 is found to be 47222. .. ; 18 

05729729 The recurring figures are distinguished 

by points placed over them, the above results being written 
*472 and 0572*9. We shall return to the consideration of 
these recurring decimals at § 26. 

23. To add or subtract decimals, write the numbers 
under each other, placing units under units, &c., add or 
subtract as with integers, and place the decimal point 
under the points m the given numbers. This follows 
directly from the definition of decimals. 

24. To multiply decimals, multiply as with integers, 
and point off as many decimal places as there are in both 
factors taken together. Thus, m 37 64 x *082 = 3 08648, 
the 4 and 2 in the factors are y^ and Yo'om their pio- 
duct is theiefore i - vc rt nrv * ® e -> 00008 ; and so with the 
others. 

If an approximate product be sufficient, the multipli- 
cation may he shortened thus. Let it be required to find 
the product, say, of 4*273 and 6*859 correct to three places 
of decimals. Write the figures of the multi- 
pker in reveise order, with the unit figure 427a 

under the thud decimal place of the multipli- ^586 

cand. Begin each multiplication with the 25638 

figure above the multiplier, adding what has 3418 

to be carried from the right hand figure, and 214 

observing to carry the nearest ten {% e., for 36, 38 

for instance, not 3, but 4) ; place the first 29 308 

figures of each multiplication under each other; 
then add and point off three decimal places. It will bo 
seen that every figure of the product falls into its proper 
place, e.g , the 8 and 7, the 5 and 2, &c, each give 
thousandth parts. 

25. To divide decimals, divide as with integers, and 
point off as many decimal places m the quotient as the 
dividend has more than the divisor. This follows from 
the dividend being the nroduct of the divisor and quotient 
Ext 228 956 v 3*64 = 62 9 ; 2 28956 ~ 36 4 - *0629 j 
22895*6 — *364 = 62900. In the second example, the 
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dividend having five decimal places and the divisor one, the 
quotient must have four, a cipher is therefore prefixed to 
the three figures. In cases like the third example, where 
the dn ldcnd has fewer decimal places than the divisor, the 
number has to be made up in the former by ciphers, and 
as far as the end of the ciphers making up that number 
the quotient must be an integer. The quotient may be 
pointed at any stage after as many decimal places of the 
dividend have been made use of as there are in the divisor, 
the first figure after this being always the first decimal 
This is especially to he attended to when the division does 
not terminate, or when a few figures only are required , 
thus, G3 94 divided by 237 to two decimal places gives 
269 79 , 10 divided by 264 gives 37 87. 

The method of converting a vulgar fraction into a deci- 
mal, given in § 22, is in effect the division of the nume- 
rator by the denominator, the result being expressed as a 
decimal. Thus, T 8 ^ = 83 — 160= 51875. 

When the quotient is re- 
quired to a given number of 
places only (as three m the 
example), the operation may 
be shortened by dropping the 
last figure of the divisor at 
each successive multiplica- 
tion But this must not be 
commenced till the figures 
required in the quotient are 
fewer than the figures in the 
divisor, and the carnage fiom 
the dropped figure is to be 
added in each instance 

26 We have seen that the division by means of which 
vulgar fractions are converted into decimals (§§ 22, 25) 
will, in certain cases, always leave a remainder. If the 
fraction be in its lowest terms, there must always be a 
remainder whenever the denominator contains any other 
prime number as a factor besides 2 and 5 For m adding 
ciphers we multiply by tens, and we introduce no other 
factor It often happens that we can speedily discover 
what the decimal must he, so as to be able to set down 
any number of figures without further actual division 
Unless the division terminate, the same figures will recur 
sooner or later , and the same figures must recur before we 
use as many ciphers as there are units m the divisor. Sup- 
posing the divisor is 17, we can only have the numbers 
from 1 to 16 as remainders, the quotient must therefore 
repeat itself after all these remainders occur, if not earlier 
All do occur in dividing by 17 , thus, 

X 2 T = 1176470588235294. 

The fraction X2 - must always be greater than the decimal 
•11666 . . , however far the latter be extended, but we 
can make the difference as small as we choose. Thus 
416666 does not differ from ^ by the millionth part of a 
unit The form of the decimal '416 is used to show that 
the 6 is to be considered as lepeated continually, and this 
being understood, we can say that the decimal is equal 
to Jj 

Decimals of this kind aie called Recurring Decimals 
They are sometimes distinguished as Repeating or Circu- 
lating Decimals, according as one figure or more than one 
recur , and as Pure or Mixed, according as the recurring 
figures stand alone or are preceded by non-recurring deci- 
mals Thus, 148isapuie cnculatmg decimal ; 183 is a 
mixed repeating one. 

27. To reduce a recurring decimal to a vulgar fraction, 
subtract the decimal figures that do not recur from the 
whole decimal ; set down the remainder as the numerator 
of the fraction, and as many nines as there are recurring 


63584)272 182(428 067 
254336 
178460 
127168 
51292 
50867 
425 
381 
44 
44 


figures, followed by as many ciphers as there are non- 
recurring figures, as the denominator. 

The reason of proceeding m this way will appear if, 
taking any mixed recun mg decimal, we multiply it by as 
many tens as there are decimal places, and again by as 
many tens as there are non-recurring decimals, and sub- 
tract the second product from the fiist. Take, e g , ’79054 i 
100000 times 79054 = 79054 054054054.. . 
and 100 times 79054= 79 054054054 

therefore 99900 times 79054 = 78975 
whence '79054 = - 5 T$w> i-e, 

In the case of pure recurring decimals, we have no sub- 
traction, and the denominator consists entirely of nines 
Thus 3 = f =£, ‘27 = f- 5 ‘ = xx' 

28. In practical arithmetic recurring decimals are little 
used, except in approximations They can be added or sub- 
tracted leadily to any number of places by extending all 
a place or two beyond what is required. When we have 
to multiply or divide by recurring decimals, we must con- 
vert them into vulgar fractions. They may themselves be 
multiplied or divided by integers or ordinary decimals, 
though m this case, too, it is often better to use vulgar 
fractions, especially when exact results are desired 

Powers and Roots of Rumbeis — 29. When a given powcis 
number is multiplied by itself, the pioduct multiplied again mots, 
by the number, and so on, the result obtained is called the 
second, third, fourth, &c., powei of the number, according 
as it is the product of the number repeated two, three, foui, 

&c , times. Thus, 7x7x 7 = 343 is the third power of 
7, 5x5x5x5 = 625, the fourth power of 5 The teiui 
“ square ” is nearly always used instead of “ second pov er ” 

(e.g , 81 is the square of 9), and “ cube ” fiequently instead 
of “ third power.” The power to vlnch a number is raised 
is indicated by a small figure written over the number to 
the right ; thus, 8 5 is the fifth power of 8 

The squat e root of a given number is the number 
winch, when multiplied by itself, produces the given num- 
ber. And so, m general, whatever power one number is 
of another, the same root is the second of the first Thus, 

7 is the third root, or cube root, of 343 , 5 is the fourth 
root of 625 ; 2 is the fifth root of 32. The sign f (w hieh 
is really an ?, from radix, a root) prefixed to a number 
indicates a root of it. The simple sign stands for the 
square root; a figure is placed over it to denote other roots 
Thus, VI 00 is the square loot of 100 , ^250, the fourth 
root of 256. 

30. To extract the square root of a given number, divide E? traction 
it into periods of two figures, by putting a point over every of iquaie 
second figure, commencing with that m the units’ place ; 100t 
set down as the first figure of the root, the largest number 
whose square does not exceed the first or left-hand penod ; 
place the square of this number under the first period, and 
subtract it from it , to the remainder 
annex the next period ; place before 
this as a trial divisor twice the root 
figure, consider how often the former 
(omitting the right-hand figure) con- 
tains the latter, and set down the 
number that expresses this as the next 
figure of the root, place also this root- 
figure to the right of the trial divisor, 
multiply by it the divisor thus completed; sub ti act the 
product from the number formed of the former remainder 
and the penod taken down; add another period to the 
remainder now found , then double the whole root for a 
new tnal divisor, and proceed as before 

The 58 of the example being 580000, the 49 must be 
490000, and the root 700. So the 146 is 1460 ; the 921, 


582*169(763 

49 

146)921 

876 

1523)1569 

4569 
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traction 

cube 

Jt 


92 100 , the 6 is 60 , and so on This explains the principle 
of pointing m periods of two figures 
In place of doubling the whole root for every trial 
divisor, it will be sufficient to add to the preceding com- 
plete divisor its last figure, thus, 146 + 6 = 152. The 7 
has been already doubled m 14, and this doubles the 6 
The reason of proceeding as above will appear from 


23 


46 _ 

529(23 

4 


43)129 

129 


the composition of an ordinary product. 

Thus, 23 x 23 is the sum of the four 
products 20 x 20, 3 x 20, 20 x 3, and 3x3, 
t e , 20 2 , twice 20x3, and 3x3. Taking 
away, then, the square of 20, i e , 400, the 
remainder must be the sum of 2 x 20 x 3, 
and 3x3, te, 3 times the sum of 2 x 20 
and 3, which we obtain by the method 
adopted 

If there is a remainder, ciphers may be 
taken down in pairs, and as many decimal places obtained 
as we please. In this case there must always be a re- 
mainder, since no unit multiplied by itself produces ciphers 
After getting half the decimal places required, we may 
proceed by contracted division (§ 25). 

To extract the square root of a vulgar fraction, we find 
the roots of the numerator and denominator separately 
For, since f x f = T \, the square root of ^ must be f. If 
either term of the fraction is not a complete square, it should 
be reduced to a decimal Thus, J%= J 5= N /0 50 = 
7071067812 nearly 

31. To extract the cube root of a given number, point 
off the number from the units’ place into periods of three 
figures , write under 

78402752(428 
64 


14402 


10088 


4314752 


the first period the 
greatest cube con- 
tained m it, subtract, 40 2 x 3 = 4800 

and annex the next 40 x 2 x 3 = 240 
period to the remain- P- 4 

der, then, regarding 7 ^ 

the root found as tens, „ , 

multiply the square of ® „ = 
it by 3 for a trial kSx3 = 10080 

divisor, and divide by = 

this for the next figure 539344 4314752 

of the root; to the 

trial divisor add three times the product of the two root 
numbers (the first being tens), and also the square of the 
last root figme ; multiply the sum by the last root figure, 
subtract the product from the number obtained by taking 
down last period ; annex the next period to the remainder, 
and proceed as before 


For demonstration of the reason of this process, see 
Algebra, vol. i p 528 It depends on the form of the 
product obtained in raising a number to its third power 
Thus, 24 x 24 x 24 is 24 times 20 2 + 2 x 20 x 4 + 4 2 , which 
will be found to be 20 3 + 3 x 20 2 x 4 + 3 x 20 x 4 2 + 4 3 . 
And this is 20 3 added to 4 times 3 x 20 2 + 3 x 20 x 4 + 4 2 , 
which agrees with the process described above. 


II. Practical Arithmetic. 

32 Having explained in the foregoing sections the 
various operations of arithmetic, we now proceed to con- 
sider them in their combinations and practical applications. 
What has been said up to this point refers to numbers 
merely as numbers, or numbers in the abstract. Now they 
are to be regarded as applied to particular things, or repre- 
senting particular magnitudes. Numbers so regarded are 
called concrete; and we now treat of concrete as dis- 
tinguished from abstract arithmetic Concrete numbers 
frequently represent not so much number as quantity. 
To form a distinct and accurate idea of 5 lb of tea bought 


for 15s , it is not necessary to think of the tea 13 divided 
into five portions, or as paid for with fifteen pieces of 
money 

It would be found extremely (indeed intolerably) incon- 
venient to have to make all payments, great and small, by 
means of one particular species of com, or to serve out all 
quantities of goods, using only one kind of weight or 
measurement Various monies, weights, and measures are 
therefore m customary use, this or that being employed m 
each particular case accoiding to circumstances When 
these measures are of the same kind, differing only in the 
unit of one of them being so many times the unit of 
another, they are said to be of different denominations , 
as, pounds, shillings, pence , or again, yards, feet, inches 

In addition and subtraction, the quantities added and 
subtracted must be either abstract numbers or concrete 
quantities of the same kmd. In multiplication, the multi- 
plicand may be concrete, but the multiplier is regarded m 
the process as abstract If 20 men, for example, receive 
£5 each, the £5 is not multiplied by 20 men , but taken 
20 times, the number of times merely corresponding to the 
number of men In division, when the dividend is con- 
crete, the divisor may be abstract, giving a concrete 
quotient of the same kind as the dividend, or concrete giving 
an abstract quotient Thus, £100 may be divided into 
20 parts, giving £5 as quotient, or it may be divided into 
parts of £5 each, giving as quotient the abstract number 
20, ie., containing £5 20 times A fraction is strictly 
abstract, though we often write £| and the like for f of £1 

33 The following are the tables of monies, weights, and Tables 
measures in common use — ■'* 


I. Money 

4 farthings =1 penny, d 
12 pence = 1 shilling, s 
20 shillings =1 pound, £ or l 

II. Avoirdupois Weight, 

16 drams, drs. = 1 ounce, oz 

16 ounces = 1 pound, lb 

28 pounds = lquarter,gr 

4 quarters = 1 hundred- 

weight, not 

20 hundred weights =1 ton. 

III. Troy Weight. 

24 grams, grs. =1 penny- 
weight, dwt 

20 pennyweights =1 ounce, ott 
12 ounces =1 pound, lb. 

IV. Length, 

12 inches, in. -1 foot, ft 

3 feet =1 yard, yd, 

5 1 yards =1 pole or 

perch, po 

40 poles =1 furlong, fur 

8 furlongs =1 mile, mi. 


V Surface, 

144 square inches = 1 square foot 
9 sq feet = 1 sq yard. 

301 sq yards =1 sq pole. 

40 sq poles =1 rood, ro. 

4 roods =1 acre, a c. 


VI Solidity. 

1728 cubic xnches=l cubic foot 
27 cubic feet =1 cubic yard. 

VII. Capacity 
4 gills =1 pint, pt 
2 pint3 = 1 quart, qt 
4 quarts =1 gallon, gal. 

2 gallons =1 peck, pk 
4 pecks = 1 bushel, bus. 

8 bushels =1 quarter, qr. 

VIII Time 

60 seconds, s =1 minute, m. 

60 minutes =1 hour, hr. 

24 hourg =1 day. 

365 days =1 year, yr. 


On these tables we make the following remarks : — 

I. The guinea is 21 shillings, and the crown 5 shillings. 
Sales are often made in guineas, though the coin is not 
now used. Farthings are always written as fractions of 
a penny. 10fc7 means tenpence three farthings and 
seven-eighths of a farthing. 

Ill Apothecaries weight agrees with this, except that the 
ounce ($) is divided into 8 drams ( 5 ), and the dram into 
3 scruples ( 5 ) of 20 grains. 


1 By an Act of Parliament, passed m 1824, the imperial standard 
weights and measures are connected m the following way with the 
man solar day, the length of which is fixed invariably — The yard of 
36 inches is determined from the length of a pendulum, vibrating once 
m a second, which, in the latitude of London, is 39 13929 inches ; the 
pound troy of 5760 grains, from a cubic inch of distilled water, weigh- 
ing 252 458 grams ; and the gallon as being the space occupied by 10 
lb avoirdupois (i e , 70,000 grams tioy) of distilled water, equivalent 
to 277 274 cubic inches, — all these verifications being made with thei- 
mCmeter at 62° Fahr, and barometer at 30 mchen. 
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IY. In measuring cloth, the yard is divided into 4 
Quarters, the quarter into 4 nails of 2\ inches 
" V. To measure land, the surveyor's chain of 100 links is 
used. The chain is 22 yaids long, and 10 square chains 
make an acre 

VII. The gallon and lower denominations are liquid 
measures , the quart and those above it are for dry goods. 

VIII The year, strictly speaking, is 365 24224 days. 
Erery fourth year (leap year) has 366 days. 

34 Reduction is the method of expressing quantities in 
a denomination lower or higher than that m which they 
are given. 

To reduce a higher denomination to a lower, multiply in 
succession by the numbers which show the times that the 
unit of each denomination (beginning with that given) 
contains the unit of the one next below it till the denomi- 
nation is reached to which the quantity is to be reduced 
If quantities in intermediate denominations are given, add 
each as its denomination is reached 

To reduce a lower denomination to a higher, divide in 
succession by the numbeis which show the times that the 
unit of each denomination (beginning with that given) is 
contained in the unit of the next above it, observing that 
the remainder aftor such division is of the denomination of 
the dividend 

Sometimes the two processes are combined , thus, in 
reducing guineas to crowns, we multiply by 21, obtaining 
shillings, and then divide by 5. 

35. Compound Addition and Compound Subtraction are 
the addition and subtraction of quantities expressed in 
more than one denomination. 

In Compound Addition, arrange the quantities accordmg 
to their denominations, each under its proper heading, 
add the lowest, and reduce the sum by division to the next 
higher, setting down the remainder, and carrying the quo- 
tient , add the others, including carriage, in the same way. 
Suppose that several sums of money are added, and the far- 
things amount to 29, that is to 7Jd, the |d is set down and 
the 7d carried to the pence column, and so m other cases 

In Compound Subtraction, arrange the quantities as in 
Compound Addition, placing the greater amount over the 
other, and subtract, beginning with the lowest denomina- 
tion. If in any case the lower number exceeds that above 
it, increase the latter by as many as make one of the next 
higher denomination, and afterwards add one to that 
denomination in the lower line In subtracting, e g , 1 qr 
25 lb from 3 qr. 17 3b, since 25 cannot be taken from 17, 
a quarter, ie, 28 lb, is added to the 17, making 45 ; from 
this 25 is subtracted, leaving 20 I b, and the quarter 
“borrowed” is taken away again by being added to the 
1 qr. The remainder is thus 1 qr. 20 So. 

Fractions of the lowest denomination are to be added or 
subtracted according to §§ 18, 19, thus, £72, 8s. 3-A4. - 
£45, 17s. 6^d.=£26, 10s. 8{d. 

36. Compound Multiplication is multiplication m which 
the multiplicand is expressed m more than onedenomination 

When the multiplier does not exceed 12, multiply the 
different denominations by it, beginning with the lowest, 
and setting down and carrying as in Compound Addition. 
When the multiplier consists of seveial figures, multiply 
by each separately in the same way, taking them from 
light to left, and setting the result of each successive 
multiplication always one place 
further towards the left m ^3 ^ H 

each denomination, and add 

the results as thus arranged. 254 10 7£= 4 times. 
In the accompanying example 572 13 9f =90 times, 
the above arrangement puts Wqri q~5i Qj( „ 
the product by 90 m the place 8 
of tens ; and the sums to be reduced to higher denomma- 1 


tions are 30 farthings, 104 pence, 148 shillings If the 
multiplier be a composite number, we may multiply by the 
factors in succession. When the multiplier consists of two 
or more figures, the multiplication is often performed by 
the whole quantity at once. 

37 Compound Division is division in which either the Compound 
dividend or both dividend and divisor are expressed m division, 
more than one denomination. 

(1 ) To find the amount that a given amount contains a 
given number of times, divide the highest denomination 
by the given number, reduce the remainder to the next 
lower denomination, adding the corresponding term of the 
dividend ; divide again, and proceed in the same way with 
the other denominations. The denominations of the quo- 
tient correspond to those of the dividend 

Let it be required, for instance, to divide £370, 16s l|d. 
into 58 equal shares. As 58 shares of £6 each amount to 
£348, £6 is part of the quotient, and there remains 
£22, 16s lfd Seducing £22, 16s to shillings (456), we 
find that this gives 58 shares of 7s each, with 60s over. 

Similarly we obtain lOd and 1 farthing, with 29 faitlungs 
over, which, since ff is just half a farthing for each 
of the 58 shares. The quotient then is £6, 7s. 10|d ^q 

(2 ) To find the number of times that one given amount 
contains another, reduce both to the same single denomina- 
tion, and then divide the one by the other. 

To find, for example, how often 12s, 9fd. is contained 
in £171, 13s 9d, since 12s. 9fd. = 615 fai things, and 
£171, 13s. 9d =164820 farthings, the number of times 
the second amount contains the first must be 164820 - 615, 
i e , 268. It is to be observed that the quotient heie is an 
abstract number. 

38. In multiplying or dividing by factions or mixed 

numbers, we follow the methods K 0 l 8 

explained m §§ 20, 21 As an i 7 

illustration, we give here the mul- 

tiplication of £24, 5s. 9|d. |q by 1 2) 121 9 0J- j 

62-^-, where we may note that in 10 2 5 

the division by 12 we have to 48 11 7 j £ 

divide 2f farthings, giving ™q. x 115 14 10 } } 

A = At j and tliat ln adding the mifi Q » 'f‘l 
fraction we have Ad" A = 9 A+ * i 8 

A ~ ^q. 

39. Reduction of Fractions and Decimals. — To find the Reduction 
proper value of a fraction or a decimal of any denomina- of frac- 
tion, multiply the fraction or the decimal by the numbers tions ‘ 

in succession that reduce the denomination to lower de- 
nominations. 

Thus, to find the value of of a pound, it is manifest 
that this is j$- of 20 shillings, ie., x 20s. = 12^8 , or 
12s 3|d , and so m other cases. 

To find the value of a fraction of a quantity consisting 
of different denominations, we may either fust reduce the 
quantity to one denomination, or we may multiply the 
compound quantity by the numerator, and divide by the 
denominator of the fraction, thus, f of £5, 7s. ll]d. 
being the same as the ninth part of twice the amount, 
we may multiply by 2 and divide by 9, obtaining 
£1, 3s llfd. | q as the result. 

40 To reduce any amount to the fraction or the decimal 
of another denomination or amount, reduce both amounts 
to the same denomination, and write them as the ieims of 
a fraction, the quantity of which the fraction is requned 
being made the denominator. If the decimal is required, 
convert the vulgar fraction into a decimal. 

Thus, to reduce 13s l|d. to the fraction and also to the 
decimal of a pound, since a pound contains 480 halfpence, 
a halfpenny is ^ of a pound, and therefore 13s. 1-1 d., 
i 315 halfpence, is £|^ = £§£=£ 65525. 

It is often sufficient to throw the expressions into the 
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reduced form, without actually performing the reduction, 
and divide the numerator of the complex fraction so 
obtained by the denominator. Thus, to find the fraction of 
£46££ that | of 46f guineas is, both terras may be 
pressed as shillings,— f x x & and ^ x ^whence, 

dividing the former by the latter, the required fraction 
is found to be §£ 

In reducing a compound quantity to a decimal of a 
higher denomination, it is generally best to proceed by 
successive divisions, beginning i ■» 9 

with the lowest denomination, ' — — 

and inserting the others as they 28 ) 8 75 & 
occur, as m the accompanying 4 ) 3125 qrs 

example, where 13 cwt. 8 lb 12 9 mT* /ytriok 
ox is found to be 65390625 of a W _ 078125 cwt - 
ton. It is to be noted that the -65390625 tons 
integers here are inserted from the data, and the decimals 
obtained by division. The form, though somewhat incon- 
gruous, is convenient. 


Piaetica 41 . Practice, is the name given to a method of calculat- 
ing prices from certain rates being aliquot parts (that is, 
exact measures) of other rates. 

The basis of this species of calculation is generally £ 1 , 
and the given price is broken up into portions, the first of 
which is an aliquot part of a pound, and each of the others 
an aliquot part of some one before it. By the method 
adopted we virtually multiply the different aliquot parts 
m succession by the number of aiticles given. The sum 
of the result is the total price 

Proportion, 42. Proportion , — When the first of four quantities is 
the same multiple or the same fraction of the second that 
the third is of the fourth, the first is said to have the same 
ratio to the second that the third has to the fourth, and 
the four quantities are said to be proportionals , or m pro- 
portion, Thus, since 30 is £• of 36, and 50 is f of 60, the 
numbers 30, 36, 50, and 60 form a proportion. 

The proportion is written 30 . 36 = 50 : 60, or, more com- 
monly, 30 • 36 :: 50 • 60. This is read 30 is to 36 as 50 13 
to 60. It may also bo written $£=1# 

The ratio of two numbers is thus equivalent to the frac- 
tion that the one is of the other; and a fraction may 
therefore be defined as the ratio of the numerator to the 
denominator. 

Ratio is a mere abstract relation between two numbers, 
or between two concrete quantities of the same kind The 
ratio of 4s. to 6s , or of 48d, to 72d, is not s hillin gs 0 r 
pence, but the abstract fraction f. 

If two quantities of one kind be proportional to two of 
another kind, when any three are given, the fourth can be 
found If, for instance, we know the value of any quan- 
tity of goods, we can determine the value of any other 
given quantity, or the quantity that has any assigned value, 
— it being always understood that the rate is the same in 
both cases ; that is, that were the quantity doubled, trebled, 
halved, &c , so also would the value be, or, in other words, 
that the quantity is proportional to the value. Questions 
of _ this sort occur with very great frequency in practical 
arithmetic. The three quantities given are usually ananged 
as the first three terms of a proportion, whence the fourth 
term is found. 


The rule by which we proceed in such cases of Srnjole 
Proportion, as it is called, has often the name given to it 
of the Pule of Three. It is as follows: — Of the three 
quantities given, set that down for the third term which is 
of the same kind as what is required. Consider whether 
the amount to be found will be greater or less than this 
third term , if greater, make the greater of the two remain- 
ing quantities the second term, and the other the first 
term ; but if less, put the less term second, and the greater 
first Having thus arranged or “ stated ” the three terms 


of the proportion, multiply the second and third together, 
and divide the product by the first. 

The first and second terms must be reduced to the same 
denomination, and it will often be convenient to reduce 
the third term to the lowest denomination contained m it. 

Ex 1. If 54 yards of cloth cost 63s , what will 30 yards 
cost at the same rate ] 








whence the fouith term is — - ffl = 35 s 
54 

This process is to be explained by the consideration that, 
since the rate of piice is the same for both quantities, the one 
price must be the same fraction of the other that the one 

quantity is of the other ; that is, = — , 

30 yds the price required * 
30 the number of shillings required 
° r 54“ 63s 


Multiplying each 


of these equal fractions by 63, we have f-£ x 63 == 35, the 
number of shillings required, as above. 

The first and second teims are to be stated according to 
the rule, because their ratio is equal to that of the thud 
and fourth, and must therefore be a proper or an improper 
fraction, according as the other is so After the propor- 
tion is stated, and the terns reduced, any common factor 
may be removed from the first and second terms, or from 
the first and thud , for, as will appear from the working 
above, this is vutually reducing a fractional expression to 
lower terms. 

Ex. 2 A. bankrupt, whose debts amount to £1275, pays 
14s 6d in the pound. What do his creditor lose! 

Since 14s Od is paid, there 13 5s 6d loss for every 
pound of debt, and the question is— If £1 give 6s 6d 
loss, what will £1275 give 1 The “stating,” thercfoie, is— 
£1 :£1275 .’5s fid , and the result, £350, 12s 6d. Par- 
ticular care must be taken, when all the terms aie money, 
as here, that the fiist and second be of the same kind In 
this instance these terms are debt, and the thud term, 
loss , corresponds to the term required. 

Ex. 3. If 91 men could perform a piece of woilc in 78 
days, in what time could 21 men do it, woilung at the 
same ratel 

Here, if the number of men were doubled, trebled, 
halved, <fcc., the time required would be one-half, one-third, 
double, ihc., the given time; or as the former is increased 
the latter is diminished in the same proportion, and vice 
versa. The time m this case is said to be inversely pro- 
portional to the number of men We have then as equal 
21 men 78 days ,, , „ „ , 

ratios rr = ^ 3 ; that is, the “ stating of 

91 men days required ; D 

the proportion is 21 men • 91 men 78 days, according to 
the rule, and the result 338 days. The process may also 
be explained thus — The work will be SI x 78 times what 

1 man can do in 1 day, or times what 21 men can 
do m 1 day, he., it will be — ~~~ days’ work for 21 men 


43. Compound Proportion — The ratio of two quantities Compo 
frequently depends on a combination of other ratios. If, proportu 
for instance, we have to compare the times required for 
budding two walls, one twice the length, twice the height, 
and twice the thickness of the other, the men employed 
on the former being half the number employed on the 
other, and the day half the length, each of these separate 
conditions implies double the number of days. Each con- 
dition gives the ratio 1 : 2, and the result must correspond 
to the product of all the ratios, that is, it is 1 : 32. This 
is an instance of what is called compound proportion. 

In such cases set down for the third term the quantity 
which is of the same kind as that required. State each 
proportion as though it alone had to be considered, writing 
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them under each other. Multiply the product of all the 
second terms by the third teim, and divide the result by 
the product of the first terms 
Ex If 36 men, woiking 10 hours a day, perform three- 
fifths of a piece of work in 17 days, how long must 25 
men woik daily to do the rest of it in 16 days! 

Men, 25 : 36 10 

Fifths of the work, 3 • 2 

Days, 16 17 


36x2x 17x10 51 
25x3x16 5 


= 101 hours a day. 


The length of the day will be greater the fewer the men 
and the fewer the days are, and less the less the work is , 
we therefoie state as above 

44 It not unfrequently happens that ratios have to be 
compounded, or other reductions made, before we can state 
the propoition which will give the required result. We 
give an example or two of this 

Ex 1 Though the length of my field is one-seventh 
greater than that of my neighbour’s, and its quality is one- 
nintk better, yet, as the breadth of mine is one-fourth less, 
his is worth five guineas more than mine What is my 
field worth"! 

The length of his field is to that of mine as 1 to If, 
t e , as 7 to 8. The other ratios are 9 • 10 and 4 : 3 (see 
§ 16 ad fin). Therefore the values of the fields are as 
7 x 9 x 4 to 8 x 10 x 3, i t , as 21 to 20, and the difference 
of these values being <£5, 5s, ue have the proportion 
1 20 • £5, 5s , which gives £105 as the worth of my field 

Ex 2 If 9 men or 15 women, working 10 hours a day, 
could reap a field m 8 days 6 hours, in how many days of 
10^ hours each could 10 men and 12 women reap a field 
one-fourth larger "I 

Since 15 women do as much as 9 men do m the same 
time, 12 women will do times a man’s work, for 
15 12:9 71 Therefore 10 men and 9;861i8 
12 women will do 17f times a mans , g 
work Fiora this the stating m the 
margin follows The result is 56£ hours, ie, 5 days 3f 
horns, the day being lOf hours long 

Ex. 3 A dealer who has bought 9 oxen and 5 sheep 
for £186, 2s 6d , would lose £2 by exchanging 2 oxen 
for 11 sheep. What is the price of an ox ? 

The price of 2 oxen being the price of 11 sheep and £2 
more, the price of 9 oxen will be (fiom the ratio 2 9) 49J- 
tunes the price of a sheep and £9 more Hence fiom the 
data, 54 J times the price of a sheep and £9 more will 
amount to £186, 2s 6d ; i e., 54|- times the price of a 
sheep is £177, 2s. 6d , and theiefore a sheep cost £3, 5s 
Also, since the price of 2 oxen is that of 11 sheep and £2 
more, 2 oxen cost £35, 15s. +£2, ie, £37, 15s , there- 
fore 1 ox cost £18, 17s 6d 

45 Proportional Parts — To divide a number or quan- 
tity into parts in proportion to given numbers, state and 
work out the proportions, — As the sum of the given num- 

■ hers is to each of them in succession, so is the number to 
be divided to the several parts requited 

If, for example, a bankrupt owes A £580, B £935, C 
£675, and D £770, and his assets amount to £999, the 
> stating 2960: 580: £999 gives £195, 15s as A’s share, 
and the others are found similarly. 

Here, too, there may be a compound proportion, as when 
different sums are invested for different times The divi- 
sion in those cases must be in proportion to the amounts 
invested, and also to the time ; each amount is therefore 
to be multiplied by its time 

Applications of Proportion — 46. In commercial and 
financial transactions frequent use is made of proportion , 
and very often, when it is not directly employed, compu- 


tations are performed according to formulse or rules which 
rest on this as a basis Advantage is very generally taken 
of the convenience of 100 as a standaid of reference or 
comparison, propoitional relations being stated as at such 
and such rates per cent This occurs continually in the 
calculation of interest, discount, stock-exchange operations, 

<fec , as well as in the expression of mercantile losses and 
gams 

47 Interest is the allowance given by the boi rower to Interest 
the lender for the use of money lent. It is usually com- 
puted at a rate agreed upon of so many pounds for every 
hundied lent for a year, this is called the rate per cent 
The interest of £564, for instance, for 
3 years 4 months at 3f per cent per £100 564 3f 
annum, is to be found by a compound 1 dis- 
proportion, the meaning being— If the 
mteiest of £100 for 1 year be £3f, what will the interest 
of £564 be for 3£ yeais 1 The lesult (£70, 10s) may 
be obtained by the general lule based on this and similar 
proportions — -Multiply the amount lent (called the prin- 
cipal) by the rate per cent and by the number of years, 
and divide the product by 100. When the tune is given 
m days, the fraction of a year is taken that the days 
amount to. 

Money is laid out at Compound Inter est, when at the 
end of a year or other assigned period the interest that has 
accrued is not paid to the lender, but is put to interest 
along with the amount onginally lent. Here the simple 
interest has to be computed for each successive year or 
period, and added to the principal or former amount. 

48. Commission is the allowance paid to an agent for Commie- 
transacting commercial business, and usually bears a fixed 6102 
propoition or percentage, as may be agreed on, to the 
amount of value involved in the transactions Br olerage Brokerage 
is the allowance paid to a broker for buying or selling 
shares in the public funds, or bargaining otherwise with 
reference to money investments Insurance Premiums insurance, 
are payments m return for which the owner of the pro- 
perty insured is entitled to receive the assured value of it 
in the event of its being destroyed In all these the rates 
are commonly stated at so much per cent., and the com- 
putation is similar to that for intei est, but simpler, as the 
element of time does not enter into it. 

49 Discount is a deduction allowed for a payment Discount 
being made at a date prior to the time when the full amount 
is exigible The true discount on a money payment due 
on the expiration of a ceitam time is the excess of the 
amount over its present value— the present value being the 
sum which, laid out at interest, would m the given time 
amount to the given sum. Suppose, for instance, it is 
required to find the tiue discount on £664 due 10 months 
hence at 4| per cent. Here the interest of £100, being 
£4£ in 12 months, will in 10 months be £3$, i.e., £100 
would amount to £103f in 10 months, and the discount 
of £103f due 10 months hence is therefore £3|- Hence 
the stating £103f £664 ::£3|, which gives as the dis- 
count £24. The present value is seen from tins to be 
£640 A banker or merchant, in discounting a bill, 
charges interest instead of discount, and would in this in- 
stance gain the interest of £24, since the £24, the true 
discount of £664, is evidently the interest of £640. 

50. In calculations relating to mercantile Profit and profit and 
Loss, which are also effected by proportion, it must be loss, 
carefully remembered that the percentage of gam or loss 
is always reckoned on the buying price, unless the contrary 
is expressly stated. Thus, let it he required to find the cost 
of goods that are sold for £448, 17s. 6d. at a loss of GJ 
per cent. Since goods that cost £100 are sold for £93f, 
we have the stating £93|:£448|:.£100, which gives 
£478, 16s, as the cost price. (g, m‘a.) 
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ARIUS ( v Apeto?), a well-known name in ecclesiastical 
history, identified with the origin and spread of the first 
gieat “ heresy ” m the Christian church Alius is sup- 
posed to have been a native of Cyienaica in Afnca, but 
nothing is, really known of his birth or of his early training. 
He first comes cleaily into view as a presbyter of the Church 
of Alexandna, m the commencement of the 4th century, 
engaged m conflict with his bishop, Alexander. At a pre- 
vious period he is said to have been connected with the 
Meletian schism, and on this account to have been excom- 
municated by Peter of Alexandna, who had ordained him 
deacon But if so, he had regained a position of import- 
ance in the Alexandnan Church, as he is found, under 
Petei’s successor, Achillas, m chaige of one of the great 
city churches, Baucalis or Boucalis, where he continued to 
discharge his duties with apparent faithfulness and industry 
for six years after the accession of Alexander, the third 
bishop in order with which ecclesiastical tradition connects 
him Theodoret (Hist. Ecd , 1 2) does not hesitate to say 
that Arms was chaguned because Alexander, instead of him- 
self, was appointed to succeed Achillas in the see of Alex- 
andria, and that the beginning of his heretical attitude is, 
in consequence, to be attributed to discontent and envy 
But this is so common an explanation of heretical 
movements with the eaily church historians, that it is not 
to be received without reseive. Upon the whole, there is 
no evidence that Anus was animated by mere personal 
considerations in the advocacy of his doctimal opinions 
Rather, it seems evident, as Neandei says (Glim ch Hist, 
vol iv. 25), that he thought he was only unfolding the 
tiaditionary church doctrine Although an African he 
appears to have been tiamed m the school of Antioch, 
under Lucian, and there to have imbibed a strong leaning 
towards the subordination system as to the relation of the 
Bather and Son, which prevailed m that school. Probably 
it was this training, and a natiual lack of insight and 
speculative depth, which led him into a line of negative 
thought, fioin which the church had hitherto wisely 
abstained. Yet the idea of his ciaft and ambition deeply 
pervades early Christian history. In his well-known 
treatise against eighty heiesies (Lib. II. Ilcer., lxix c. 3), 
Epiphanius describes him as a man “ inflamed by his own 
opimonativeness ; of tall stature, with a downcast look ; 
his figure composed like that of a subtle serpent, to deceive 
the guileless by his crafty exterior.” “ PIis dress,” he 
adds, “ was simple , his address soft and smooth, calculated 
to persuade and attract, so that he had drawn away seven 
hundred virgins from the church to his paity.” 

The views of Anus first attracted attention about 319 
a.d According to the church historian Socrates (hb l 
c. 5), Bishop Alexander, m addiessmg the presbyters and 
other clergy on the doctrine of the Trinity, dwelt so strongly 
on the consubstantial unity of the Father and the Son that 
Anus charged him with holding Sabellianism. But, ac- 
cording to Sozomen, a contemporary historian of the 5th 
century, Anus made himself conspicuous by the advocacy 
of his special opinions, and Alexander only interfered after 
being charged with remissness in leaving him so long to 
disturb the faith of the church. Having called Anus and 
his opponents before him, Alexander heard theii respective 
arguments, and finally, after due examination, gave judg- 
ment against Arius. The result was a wide-spread com- 
motion, extending not only through Africa, but other pro- 
vinces of the Roman empire. Bishops joined issue with 
bishops; congregations were violently excited; and the 
greatest mystery of the Christian religion became a subject 
of irreverent controversy among women and children 
Even the heathen joined m the profane uproar. Arius 
himself cannot be excused from stirring up this popular 
and unworthy clamour, for he composed verses, under 


I u s 

the name of Thalia (©aWa), which app>ear to have been 
a sort of popular miscellany for diflusmg his opinions 
He addressed at the same time an elaboiate letter to Euse- 
bius of Nicomedia, which remains to this day one of tile 
cleaiest statements of his dogmatic position It sets out 
with a complaint of the persecution which he had suffered 
at the hands of Alexander, who had driven him and his 
adherents (he says) out of the city as impious men or 
atheists (aOiov s), “ merely for dissenting from his public de- 
claration that ‘ as God is eternal so is His Son ’ — when the 
Father, then the Son — the Son is present in God without 
a bnth (ayewrjrm), ever begotten (deiyenjs), an unbegotten- 
begotten (ayewrjToy evys ) , — an eternal God, an eternal Son , 
the Son lsfiom God himself ” . . . . “These blasphemies w e 
cannot bear to hear even,” he says, “ no, not if the heretics 
should threaten us with ten thousand deaths What, on 
the other hand, do we maintain 1 that the Son is not 
unorigmate (aytwrjTos), nor part of the Unoriginate, nor 
made of any previously existing substance, but that by the 
will and purpose of God He was in being before time (■ vpb 
Xpovm not 7rpo amvm), perfect God, the only begotten 
(tt X rjprjs ©eos, fj-ovoyei 07s) , that befoie this generation or 
creation He was not (irplv yevvrjOfj .... ovk tjv)! Ac 

Theie is another letter to the same purpose, but more 
modeiate m statement, addiessed to Alexandei after his 
banishment, and the student will find in those letters, 
and 111 the Thalia, the most original and trustworthy 
account of the opinions of Arms “ We believe,” he says 
m the letter to Alexander, “in one God alone without 
hath, alone eveilastmg, alone unorigmate . . . . We believe 
that this God gave buth to the only begotten Son before 
eternal periods (irpo xpovuiv almim), through whom He 
made these periods (alma?) and all things else , that He 
gave buth to Him, not m semblance, but m truth, giving 
Him a real existence (viroo-Trjo-avT a), at His own will so 
as to be unchangeable, God’s peifcct creature, but not 
as other creatures .... not, as Valentinus (a Gnostic of 
the 2d century) maintained, a development (vrpofioXtfv) ; 
nor, again, as Manichseus, a consubstantial part (p.cpo<s o/xo- 
ovcriov), nor as Sabellius, Son and Father at once (vloira- 
repa), which is to make two out of one, . . . but created 
by the will of God, and endowed with His own glorious 
perfections — yet not so that the Father did thereby deprive 
himself of attributes which are His without origination 
(dyemyrtoy), being the Source (irriyg) of all things ; so 
that while there are three persons (u7roo~rd<x«s) yet God is 
alone the Cause of all things and unorigmate The Son, 
on the other hand, is originate, begotten by the Father time- 
apart. The Son is not, therefore, co-eternal or co-unbe- 
gotten with the Father, as if these were two unbegotten 
principles; but God is before all things as (p.ov as) single 
and the principle of all, and therefore before Christ also.” 

On the one side, therefore, Anus denied of Christ that 
He was unoriginate , or part of the Unoiigmate; or con- 
substantial (opioovenov) with the Father; or without begin- 
ning (avapxos), ox a mere development of God. The Son, 
he said, “ did not exist before He was begotten (ovk rjv irplv 
yewrjOrj) ” In other words, “He is of a substance that once 
was not (i£ ovk ovtwv ),” — hence the name of Exoucontians 
sometimes given to his followers But, on the other side, 
Anus affirmed of the Son that He was m being before 
tune (xpoxpovwv ) ; that he was perfect God (TrXrjprj? ©coy); 
only begotten ( p.ovoyevrj's ) ; that God made the worlds or 
ages (aim as) through Him, that He was the making or 
offspring of the Father, and yet not as one amongst things 
made (yewgpia aXX’ ovx As b rm yey wvrjpibm). 

Such were the questions which distracted the church 
beyond all precedent in the beginning of the 4th century, 
and led to the first great oecumenical council, which wa3 
convened in Nicrna 111 325. The account of the proceed- 

II. 68 
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in crs of this council will be given under its own Leading 
It° requires only to be mentioned here, that after vanous 
turns m the controversy, it was finally decided against 
Anus, that the Son was “of the same substance” (ofioov- 
o-iov) with the rather, “veiy God of veiy God ” Constan- 
tine' embraced the decision of the council, and resolved to 
uphold it. Anus and the two bishops of Marmanca and 
Ptolemais, who refused to subscribe the creed of Nicaea, were 
excommunicated and banished to Illyria , and even Eusebius 
of Nicomedia, who accepted the creed, but not its ana- 
themas, was exiled to Gaul. Alexander returned to his 
see triumphant, but died soon after, and was succeeded by 
Athanasius, Ins deacon, who had been the soul of the 
orthodox party of Niccea, and with whose indomitable 
fortitude and strange vicissitudes the further course of the 
controversy is bound up. Tins will be explained m detail 
under the heading Athanasius, and it only lemams for us 
to sketch at present what is known of the future career of 
Anus. 

Although defeated at the Council of Nicsea, Anus was 
by no means subdued. He obtained means of access to 
(Jonstantia, the sister of the emperor, who, on her death- 
bed, strongly urged her brother to reconsidei the question, 
and to recall the heresiaich from banishment. Restored 
to court, he, along with the Eusebian party, who, although 
professing to accept the Nicene doctnne, were in reahty 
indifferent, if not hostile, to it, renewed the theological 
strife, in which Athanasius was nothing loth to join. In- 
terchanges, now of friendly recognition and now of menace, 
passed betwixt the emperor and the intrepid bishop of 
Alexandria, who obstinately refused to reinstate Arms as 
presbyter. At length, on the banishment of Athanasius to 
Treves m 336, Arms returned to Alexandria to claim his 
old position; but even m the absence of the bishop the 
people rose in uproar against the heretic, and the emperor 
was forced to recall him to Constantinople There the 
bishop was reluctantly compelled to profess his willingness 
to receive him once more into the bosom of the church, 
but before the act of admission was completed Anus was 
taken suddenly ill, while walking with a friend in the 
evening, and died m a few moments. This was interpreted 
by the adherents of the Nicene theology as a special inter- 
position of Providence on their behalf, and they openly 
gave thanks to God in the church The modem leader 
will look with less credulity upon an event which was pio- 
bably quite natural m its occurrence, but he will hardly 
see any cause m it for lamentation The character of 
Arius, if not originally tainted by self-seeking and restless 
ambition, appears to have gatheied something of this taint 
m the course of his career, and the most impartial student 
of chuich history fails to see anything in it to admire 
beyond the peitmacity of his comage and his faithful 
devotion to his own opinions. 

The Folloivers of Arius . — The death of Alius, as de- 
scribed above, did not extinguish the Anan paity. On the 
contrary, they continued active and zealous within the 
church for upwaids of fifty yeais, or till the second general 
council at Constantinople, in 381. Aftei wards they may be 
said to have existed, as a distinct Christian sect, outside 
the Catholic Church, till about the middle of the 7th 
century. Constantine, while stiongly disposed at first to 
enforce the Nicene decrees, was gradually won toamore con- 
ciliatory policy by the influence especially of Eusebius of 
Caesarea, and his namesake, Eusebius of Nicomedia On 
the other hand, the Nicene doctrine found the most able 
and ardent defender m Athanasius, the young deacon who had 
attended Bishop Alexander at the council, and who shortly 
afterwards succeeded him in the see of Alexandria. An 
unceasing contention ensued betwixt the Eimebian and 
Athanasian factions of the chuich. Constantins, who 
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succeeded his father m 337, strongly lavoured the former, 
or semi-Anan party, and successive synods were called 
with the view of adjusting differences and compelling 
uniformity of faith “ The highways were coveied,” says 
an ancient historian (Ammianus, xxi 15, quoted by 
Gibbon, vol in 67, Mihnan’s ed ) “with troops of bishops 
galloping fiom every side to these assemblies ” At length 
the tenet of the Homozousion was substituted for that of 
the Ilomoousion at the Council of Rimini (Aiiminum) m 
360. But the war of words raged as fieicely as ever dunng 
the reigns of Julian (the Apostate) and his successois till 
after the accession of Theodosius the Gieat, undei whose 
auspices the Council of Constantinople was convened and 
the Nicene doctrine was confirmed and finally accepted as 
the catholic doctnne of the church. Even then, liow'over, 
Anmnsm was warmly espoused by several of the Geiman 
nationalities then assailing the empue The entue nation 
of the Ostiogoths became Anan, the Visigoths followed 
their example, till, at the request of their king, Iteccared, 
they embraced the catholic faith at the Council of Toledo 
m 589. The Vandals m Afnca, the Suevi m Spam, and 
the Burgundians in Gaul, were all for a time zealous 
Anans, and the heiesy maintained its influence amongst 
the Lombards m the north of Italy to a later period than 
elsewhere. Gradually, however, it perished as a distinctive 
national type of Christianity before the giowth of mednuval 
Catholicism, and the name of Anan ceased to represent a 
definite form of Christian doctnne within the church, or a 
definite party outside of it Individual Christian teacheis 
of gieat eminence, such as John Milton and Samuel Clark, 
and even Ralph Cudwoitli, have been accused of Aiianism, 
but even where, as m Milton’s case, the accusation seems 
well founded, the peculiar heresy known by that name has 
never assumed any influence, or legaincd, fur any length 
of tune, its influence m the church. (j. T ) 

ARIZONA, a terntory of the United States, bounded 
N by Utah, E by New Mexico, S by Mexico, and W by 
California and Nevada, with an estimated aiea of 
113,900 square miles. According to the Act ci eating it a 
territory m 1863, Auzona comprises all the lands of the 
United States foimerly belonging to New Mexico, extend- 
ing from W. long 109° to the California hue Since then, 
however, theN.W. coinei has been ceded to Nevada. The 
teintoiy lies m the basin of the Colorado Rivei, which 
cnteis it m about 37° N. hit, and forms its v. e.-tem 
boundary southwards from 36°. In the noith there i» an 
extensive but banen plateau, with an average elevation of 
7000 feet, through which the Coloiado cuts its way, and 
forms one of the most remarkable gorges m the woikl, the 
length being about 300 miles, and the peipemlieulai walls 
reaching heights of fiom 3000 to 6000 feet South of thn 
plateau is the valley of the Colorado Clnquito (Little 
Coloiado, or Flax River), which joins the Colorado m 3C 5 
15' lat. N. and 113° long W., while further south the 
ground uses into another plateau, the mam portion of 
which is knowm as the Mogollon Mountains. In this dis- 
trict the country is leported to be beautiful and futile, the 
mountains covered with noble pmo-tu*es, and the v alleys 
clothed with nch giama glass. Further south, again, is 
the basin of the Gila, with its numerous tributaries, 
obliquely crossed by detached prolongations of the Sima 
Madre of Mexico, The inhabitants of Arizona are mostly 
Indians. Of these 4300 Pinas and Maiicopas occupy a 
reseivation of 64,000 acics on the Gila River; 4000 Papa- 
goes, a wandering tribe in the south-eastern part of the 
territory, have no grounds allotted them; 4000 Mohaves 
have 75,000 actes on the Colorado River; 2000 Yumas 
live near the month of the Colorado, but belong to the 
Mohave reservation; while 1500 Hualupais and 8000 or 
12,000 Yavapai's and Apaches without settled habitations, 
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3ive in a state of continual warfaie with, their neighbours 
Civilisation, however, is gradually asserting her claim to 
those fertile districts Arizona is rich in nuneial pro- 
ducts — nearly all the mountains m the south and centre 
yielding gold, silver, coppei, and lead. Lime, gypsum, 
and coal are also present, and salt of excellent quahty exists 
m extensive deposits. The vegetable productions are non- 
wood, mesquite, cotton-wood, sycamore, ash, oak, willow, 
walnut, puckly pear, cactus, aloe, artcmisia, and, under 
cultivation, grapes, figs, oranges, lemons, tomatoes, tobacco, 
Indian coin, and the other cereals. Much of the land 
produces two crops m the year. The towns are all of 
inconsiderable size, and the whole white population of the 
territory, m 1870, did not amount to moie than 9658 
The capital is Tucson, m Pima county, and the other 
cowns, Arizona City and Prescott. Many interesting 
lemams exist of the eaily inhabitants of this region. See 
a paper by W. A Bell, J of Roy Geog Soc , 1869 , Colorado 
Exploration , S. W Cozzens, The Mai vellous Country. 

AUK OF NOAH, the vessel constructed by Noab for 
preservation from the appioaehmg deluge. The Biblical 
account of it is contained m Genesis vi. 14—22. See 
Noah. 

ARK OF THE COVENANT, Ark of the Revela- 
tion (EV. ark of the testimony, Exod xxv 16, 22, 
<fec ), are tbe full names of the sacred chest of acacia 
wood, overlaid with gold, which occupied the holiest 
place in the tabernacle and temple, and through which 
the idea of the constant presence of the covenant God 
with the people of Israel received symbolical expression. 
The Old Testament religion conceived of God as spinlual, 
and so could not think to secure His presence by the use 
of images But the notion of communication between the 
spiritual God and His people still took the form of a byst 
or meeting ("WHS E V w r rongly, congregation , Exod xxvii, 
21, (Sic ), under conditions of time and place divinely 
appointed (Exod xx 23, 24), and the idea of purely 
spnitual approach to God without any local and symboli- 
cal point of rapport between heaven and earth was reserved 
for the New Testament (John iv. 21, f.) In accordance 
with thus view, certain fixod sanctum les, consecrated by 
former revelations, were fit places for man to draw near to 
God. But the constant presence of God with the nation in 
its wanderings could not be realised without a portable 
sanctuary, the cential point of which was very fitly the 
chest in which was contained the “revelation” (Exod. 
xxv. 16, xL 20), that is, the tables of stone "with the ten 
commandments (Exod. xxxi. 18; Deut. x 5), which formed 
the basis of the covenant. This meaning of the ark is 
symbolically expressed by the addition of an upper piece 
called the lapporeth (E V mercy-seat), which was wholly 
of gold, and surmounted by two cherubim or symbolical 
winged figures, which, m the Old Testament, are always 
associated with the idea of local manifestations of the God 
who, though inaccessible to man, yet reveals himself to 
him. The space above the Tcapporeth and between the 
cherubim was conceived as the point of meeting between 
God and man (Exod. xxv. 22; Lev. xvi 2), and the name 
lapp6reth f which has been very variously interpreted, is 
probably derived from the atoning ordinances through 
which alone the high priest, as the people's representative, 
ventured to come face to face with this awful spot (Lev. 
xvi.) 

The ark contained nothing but the tables of the law, 1 Kings viu. 
9. That the pot of manna and Aaion’s rod were also contained m 
it is an opinion resting on Heb ix 4, and Rabbinical tradition, but 

? mts without evidence from the Old Testament (Exod. xvi. S3 ; 
fum. xvu. 10) That the presence of God to his people above the 
kappinth was marked not only by artificial symbols, but by a mira- 
culous cloud, is not eeitainly taught m Lev xvi. 2, where the cloud 
is, according to many interpreters, the incense cloud of veisr 13. 
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As the permanent pledge of God's gracious presence, 
the ark preceded the people m their march, and led them 
on to victoiy (Num x. 33-36). During the conquest of 
Canaan it stood m the headquaiters of the mvadeis, 
first at Gilgal, and then at Shiloh, nor does it appear to 
have ceased to move from place to place during the insecure 
period of the Judges (compare 2 Sam. vn. 6 with 1 Chron 
xvu. 5), though the pre-eminence of the tribe of Ephraim 
seems to have kept it for the most part withm their 
territory. At the close of this period we find it estab 
lished in Shiloh But the old tradition, that the ark 
is essentially the sanctuary of the armed host of Israel, 
with the Levites for its body guard, was not yet extinct, 
and it was brought into the field and captured by the 
Philistines m the fatal battle of Ebenezer, which broke the 
supremacy of Ephraim (1 Sam. iv ) Though soon restored 
by the Philistines who, smitten by a plague, feared to 
retain it, the aik could not be replaced m the central 
sanctuary, which had probably been destioyed m the war, 
and it remained in obscurity till David brought it to Zion, 
and again gave to the nation a religious as well as a poli- 
tical centre Even m David’s tune the ark was carried 
into the field by the aimies of Israel (2 Sam. xi 11) , but 
the king, who had himself so long maintained his religious 
life m banishment from the national sanctuaries, was the 
first clearly to express the conception, that God’s help could 
reach forth to those who -were far from Zion without any 
material pledge (2 Sam xv 25 ; compare Psalm in. 4, and 
the idea of a heavenly temple, Psalm xvm.) So soon as 
this idea was reached, the impoitance of the ark (which 
ceased to be earned beyond the temple) was lost m the 
gradually increasing weight laid on the fixed sanctuary 
of Zion Probably it was altogether lost in the counter- 
reformation of Manasseh, for soon after, in the beginning 
of the reign of Josiah, Jeremiah (ui 16) speaks of it as 
missing and anxiously sought for, though 2 Chron. xxxv. 
3 seems to imply that it was subsequently restored. But 
Jeiemiah teaches that the religious significance of Jeru- 
salem is quite independent of this symbol, and the wild 
legends of its preservation at the taking of Jerusalem (2 
Mac ii. and elsewhere) only show that the popular rand 
was unable to share the view that the ark was now an 
obsolete relic. More poetical is the tradition that the ark 
was raised to heaven, theie to remain till the coming of 
the Messiah, which embodies the spiritual idea that a 
heavenly pledge of God’s covenant faithfulness had super- 
seded the earthly symbol. Compare with this Rev. xi. 
19. (Ample tiaditional material will be found in the 
younger Buxtorf’s dissertation De Area Foederis , Basel, 
1659 For historical treatment of the subject compare 
especially Ewald’s Geschichte, vol ii , and essays by Graf 
in Merx’s Archiv, i 78, and by Kuenen in the Theologisch 
Tijdschrift for 1872, together with the usual works on 
Biblical Antiquities.) (w. K. s ) 

ARKANSAS, one of the south-western states of the 
North Ameucan Union, situated between lat. 33° and 36° 
30’ N., and long S9° 45', and 94° 40' W., with an area of 
52,198 square miles. It is bounded N. by Missouri, E 
by Tennessee and Mississippi, from which it is separated 
by the Mississippi River, S. by Louisiana, and W. by the 
Indian territory. It belongs to the great basin of the 
Mississippi, being watered by that river and by several of 
its mam tributaries, which are all more or less navigable. 
Of these the principal aio the St Francis, in the north-east , 
the White River with its affluents, the Cache, Little Red, 
and Black Rivers m the north , and notably the Arkansas, 
which, entering the state at Fort Smith, traverses it m a 
south-easterly direction until it joins the Mississippi at 
Napoleon. The southern part of the state is watered by 
the Washita in the east, and by a bend of the Red River 



540 ARK- 

m the west Tlie eastern part of the state, bordering on 
the Mississippi, is low and swampy, and is annually over- 
flowed. Westward the country gradually attains a greater 
elevation, passing off into hills and undulating prames, 
which lead up to the Ozaik Mountains, beyond which, 
again, an elevated plain stretches towards the Rocky 



Mountains The Ozark Mountains do not exceed 2000 
feet m height, and the only other great masses of elevation 
are the Black Hills and the Washita Hills A geological 
survey of the whole territory was commenced at the state 
expense by Dr David D Owen, m 1857, and two volumes 
of Reports were published m 1858 and 1860. In the 
district north of the Arkansas River, the three leading 
formations are the “mill-stone grit, with its associate shales 
and conglomerate , the subcarbonif erous hmestone and its 
associate chert, shales, and sandstones , and the magnesian 
limestones, and their associate sandstones, calciferous sand- 
nocks and chert, belonging to the lower Silurian period ” 
The mineral products are rep oi ted to be very considerable, 
“ including zinc, manganese, iron, lead, and copper , 
marble, whet and hone stones, rock-crystal, paints, nitre- 
earths, kaolin, granite, freestone, hmestone, marls, green- 
sand, marly limestones, grindstones, and slate ” The zinc 
ores are said to compare very favourably with those of Silesia, 
while the argentiferous galena produces a high average 
percentage of silver Of coal, anthracite, and lignite, 
there are abundant supplies A great number of mineral 
and thermal springs occur m various parts of the state, the 
most remarkable and most frequented groups lying to the 
south of the Arkansas in Hot Springs county The heat of 
several attains 14G C or 148° Fahr Among what are called 
natural curiosities may be mentioned the sandstone dam 
across Lee’s Creek m Crawfurd county, the Mammoth 
Spring in Fulton, which is supposed to have underground 
■connection with Howel’s Valley in Missouri, and is said to 
pour forth its water “at the rate of 8000 (?) barrels per 
minute,” the Bee Rock m White county, and the crystal- 
line productions of Magnet Cove. It need hardly be said 
that there is great variety of soil m such a state as 
Arkansas. Along the river “ bottoms ” the alluvium is 
dark, nch, and deep, and yields excellent crops. The 
chief crop3 cultivated are maize, wheat, cotton, and 
tobacco, as well as apples and other fruits. There is a 
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natural flora of great richness, a complete list of which 
is given m Di Owen’s second report The tiees and 
shrubs most frequently occurring are poplais, oaks, pines, 
sweet-gum, sycamore, black locust, ash, elm, hickoiy, 
dogwood, elder, palma-clnisti, black spice, papaw, mocker- 
nut, wild vine, &c The fauna of Arkansas includes the 
buffalo, eland, red-deer, beaver, otter, hare, racoon, wild 
turkey, goose, and quail, as well as beais and wolves among 
the mountains The climate of the lower distncts is 
decidedly unhealthy, largely on account of the lack of 
wholesome water, but m the uppei legions it is quite salu- 
brious Hitherto Arkansas has been mainly agncultural, 
but it is rapidly advancing in the development of its mine- 
ral wealth, m the extension of its rail w r ay communication, 
in the embankment and guidance of its nvois, m the 
reclaiming of its waste but feitile lands, in the progress 
of manufactures and industries, and m the establishment of 
educational and benevolent institutions. At the census of 
1870 the population amounted to 484,471, compnsmg 
362,115 whites and 122,169 coloured peisons In 1860 
the population amounted to 435,450, so that an increase 
of more th an 10 per cent has taken place between these two 
periods, principally in the W’lnte population The capital 
is Little Rock, oiigmally a Fienck settlement, situated 
on the Arkansas River, and occupying a very central posi- 
tion m the state, population, 18,000 Aikansas was fiist 
colonised by the French, m the 17th century, and in 1720 
Louis XV. made a grant of land on the Aikansas to the 
well-known John Law, but this led to no results of import- 
ance In 1763 the teuitory was handed over to Spam, but 
returned to France m 1 800 In 1803 it was purchased by 
the United States, along with the rest of w r hat w r as then 
called Louisiana, and was established as a separate nou- 
Indian temtoiy m 1819 It was received into the Union 
as a slave state m 1836 , and during the American Civil 
War, 1861-65, its Convention sided with the Confederate 
States, joining that organisation May 6, 1801. 

Arkansas, a river of North America, which rises in the 
Rocky Mountains, m lat 39° N., long. 106° W, 10,000 
feet above the level of the sea, flow’s with a geneially east- 
ward direction through Colorado and part of Kansas, then 
turns to the south-east, and so proceeds through tlie less 
of Kansas, the north-east part ot the Indian temtoiy, and 
the state to which it gives its name, and finally falls into 
the Mississippi at Napoleon m lat 33° 40' N. The length 
of its course is stated at 2170 miles, and its drainage-area 
at 178,000 square miles. It receives a large number of 
tributaries, of which the most impoilant aie the Cimarron, 
Rio Nutria, and Canadian River It is na\ igable for steam- 
boats of about 4 feet draught 40 miles above Little Rock, 
and during flood for some 150 miles further to Foit Gibson. 

ARKLOW, a sea-port and maiket town in the county 
of Wicklow, Ireland, 50 miles from Dublin, the inhabit- 
ants of which are principally engaged in the fisheries and 
m copper-mmes There aie oystei-beds on the coast, hut 
the pioduce requires to be freed from a peculiar flavour by 
the purer waters of the Welsh and English coast before it 
is fit for food. The ruins of the ancient castle of the 
Ormonds, demolished m 1049 by Ciomwell, still exist, but 
there are no traces of the monastery founded by Fitzwalter 
In 1789 the Irish insurgents were defeated by the royal 
troops near Arldow Budge. Population (1871), 5178. 

ARKWRIGHT, Sir Riceard, famous fur his inven- 
tions in cotton spinning, w’as bom at Preston in Lanra 
shire, m 1732, of parents in humble circumstances. He 
was the youngest of thirteen children, received but a rery 
indifferent education, and was bred to the trade of a bar- 
ber. In the year 1760 he had established himself in 
Bolton-le-Moor, where he exchanged the trade of a barber 
for that of an itinerant hair-merchant; and haring dis- 
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covered a valuable chemical process for dyeing hair, he was 
m consequence enabled to amass a little propeity. It is 
unfortunate that very little is know n of the steps by which 
he was led to those inventions that have immortalised his 
name His residence m a distuct where a considerable 
manufacture of linen goods, and of linen and cotton mixed, 
wa3 carried on, must have given him ample opportunities 
of becoming acquainted with the various processes that 
were m use m the cotton manufacture, and of the attempts 
that had been made and were then making to improve 
them. His attention was thus naturally drawn to this 
peculiar department , and, while he saw reason to conclude 
that it was likely to prove the most advantageous m which 
he could engage, he had sagacity and good foitune to 
invent and improve those extraordinary machines by 
which, unlike most inventors, he amassed vast wealth, at 
the same time that he added prodigiously to the demand for 
labour, and to the riches and comfort of the civilised world. 

The spinning-jenny , invented m 1767 by Hargraves, a 
carpenter at Blackburn m Lancashue, gave the means of 
spinning twenty or thirty threads at once with no more 
laboui than had previously been required to spin a single 
thread. The thread spun by the jenny could not, howevei, 
be used, except as weft, being destitute of the firmness or 
haidness required m the longitudinal threads or warp 
But Mr Arkwright supplied this deficiency by the invention 
of the spinning-fi ame — which spins a vast number of 
threads of any degree of fineness and hardness. It is not 
difficult to understand the principle on which this machine 
is constructed, and the mode of its operation It consists 
of two pairs of rollers, turned by means of maclnneiy. 
The lower roller of each pair is furrowed or fluted longi- 
tudinally, and the upper one is coveied with leather, to 
make them take a hold of the cotton. If there were only 
one pair of rollers, it is clear that a carding of cotton, 
passed between them, would be drawn forwaid by the 
revolution of the rollers , but it would merely undergo a 
certain degree of compression from their action. Ho 
sooner, however, lias the caidmg, or moving as it is techni- 
cally termed, begun to pass through the first pair of rollers, 
than it is ieceiYed by the second pair, which are made to 
i evolve with (as the case may be) three, four, or five times 
the velocity of the first pair. By this ingenious contrivance 
the roving is drawn out into a thread of the desired degree 
of tenuity, a twist being given to it by the adaptation of 
the spindle and fly of the common flax wheel to the 
machinery. Such is the punciple on which Aikwright 
constructed his famous spinning-frame. It is obvious that 
it is radically different fiom the previous methods of 
spinning either by the common hand-wheel or distaff, 
or by the jenny, which is only a modification of the 
common wheel The idea was entirely ongmal, and was 
perfected and reduced to practice with consummate skill. 
Arkwright stated that he accidentally derived the first 
hint of Ins great invention from seeing a red-hot iron bar 
elongated by being made to pass between rollers , and 
though there is no mechanical analogy between that opera- 
tion and his process of spinning, it is not difficult to 
imagine that, by reflecting upon it and placing the subject in 
different points of view, he might be led by it to bis inven- 
tion. The precise date of the discovery is not known , but 
it is most probable that the idea had occurred to his mind 
as early as the period when Hargraves was engaged in the 
invention of the j'enny, or almost immediately after. Not 
being himself a practical mechanic, Arkwright employed 
John Kay, a watchmaker at Warrington, to whom we shall 
afterwards have to refer, to assist him in the preparation 
of the paits of his machine. An application m 1767 to 
Mr Atherton of Liverpool for pecuniary assistance was 
unsuccessful, though he is said to have sent some workmen 
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to assist m the construction of the machine, the first model 
of which was set up in the parlour of the house belonging 
to the Free Grammar School at Preston. 

His inventions being at length brought into a pretty 
advanced state, Arkwright, accompanied by Kay, and a 
Mr Smalley of Preston, removed to Nottingham in 1768, 
m order to avoid the attacks of the same lawless rabble 
that had driven Hargraves out of Lancashire. Here his 
operations were at first greatly fettered by a want of capi- 
tal. But Mr Stiutt of Derby, a gentleman of great 
mechanical skill, and largely engaged m the stocking 
manufacture, having seen Arkwright’s inventions, and 
satisfied himself of their extraordinary value, immediately 
entered, conjointly with his partner, Mr Need, into part- 
nership with him The command of the necessary funds 
being thus obtained, Arkwright erected his first mill, 
which was driven by horses, at Nottingham, and took out 
a patent for spinning by rollers in 1769. But as horse- 
power was found too expensive, he built a second factory, 
on a much laiger scale, at Cromford m Derbyshire, m 
1771, the machinery of which was turned by a water-wheel, 
after the manner of the famous silk-mill erected by Sir 
Thomas Lombe. Having made several additional dis- 
coveries and improvements m the processes of carding, 
roving, and spinning, he took out a fresh patent for the 
whole m 1775 , and thus completed a series of machinery 
so various and complicated, yet so admirably combined and 
well adapted to produce the intended effect m its most 
perfect form, as to excite the admiration of every one cap- 
able of appreciating the ingenuity displayed and the diffi- 
culties overcome 

When the vast importance of these discoveries became 
generally known, it is not surprising that every effort 
should have been made to have the patents set aside, 
and Arkwright deprived of the profit and honour to be 
derived from them. But an attentive consideration of the 
various proceedings relative to this subject will show that 
there are no good giounds for crediting the statement made 
in the Court of King’s Bench m 1785, and again repeated 
by Mr Guest in his work on the cotton manufacture, which 
ascribes the invention of spinning by rollers to Highs, or 
Hayes, from whom Arkwright is said to have learned it. 

Arkwnght’s first patent for spinning by rollers, which 
is the essential part of his inventions, was obtained, as 
we have pieviously stated, m 1769, and its value and 
importance were no longer doubtful after the establishment 
of the factory at Cromford m 1771. The success which 
attended this novel method of spinning naturally excited 
the strongest desire on the part of the Lancashire manu- 
facturers to participate in the advantages to be deuved 
from it , and the fair presumption is that, instead of 
attempting clandestinely to pirate the invention, they 
would, had they conceived there were any good giounds to 
go upon, have at once contested the validity of the patent. 
But no such attempt was made till 1781, twelve years after 
the date of the first patent, and six years after the date 
of the second. And even then, Arkwright’s opponents 
came forward only m consequence of his having resolved 
to vindicate his rights, which had begun to be invaded on 
all sides, by raising an action against Colonel Mordaunt for 
an infringement of his patent. Mordaunt was supported 
by a combination of manufacturers and, as they felt the 
question to be of the greatest importance, it is all but 
impossible to suppose that anything would be omitted on 
their part which was conceived likely to contribute to their 
success. The case having been tried in the Court of 
King’s Bench, after Trinity term, July 1781, the decision 
was unfavourable to Arkwright. But it is of import- 
ance to observe, that no attempt was made at the trial to 
charge Mm with having purloined the inventions of others, 
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and that tlie veidict was given on the sole ground of the 
description of the machinery in the specification being 
obscure and indistinct Arkwright admitted that this was 
partly the case , adding, howevei, that the obscunty had 
been intended only to pieYent foreigners from pnatmg his 
inventions On any other principle, indeed, his conduct 
would be inexplicable ; for, as his inventions were fully- 
known to hundreds of workmen in his own employment, 
and as he had sold the piivilege of using them to many 
persons m different parts of the country, it is impossible 
to suppose that he could either have expected or intended 
to conceal his inventions after the expiration of his patent 
In conseouence of the result of this trial, Aikwright 
and his partners prepared a * ‘ case,” setting forth the value 
of the inventions, and the circumstances which had led to 
the indistinctness complained of m the specification, -which 
they at one time intended to lay before Parliament, as the 
foundation of an application for an Act for their relief 
But this intention was subsequently abandoned , and xn a 
new trial (Arkwright v Nightingale), which took place m 
the Court of Common Pleas on the 17th of February 1785, 
Lord Loughborough, the presiding judge, having expressed 
himself favourably with respect to the sufficiency of the 
specification, a verdict was given for Arkwright On this, 
as on the former trial, nothing was stated against the 
originality of the invention 

In consequence of these conflicting veidicts, the whole 
matter was brought, by a writ of sene facias , before the 
Court of King’s Bench, to have the validity of the patent 
finally settled. And it was not till this third trial, which 
took place before Mr Justice Bullei and a special jury, 
on the 25th of June 1785, that Arkwnght’s claim to the 
inventions which formed the subject of the patent was 
disputed. To support this new allegation, Arkwnght’s 
opponents brought forward, for the first time, Highs, or 
Hayes, a reed-maker at Bolton He stated that he had 
invented a machine for spinning by l oilers previously to 
1768; that he had employed the watchmakei Kay to 
mak e a model of that machine, and Kay was produced 
to prove that he had communicated that model to Ark- 
wright, and that that was the real source of all his pre- 
tended inventions. Having no idea that any attempt was 
to be made at so late a period to overturn the patent on 
this new ground, Arkwnght’s counsel were not prepared 
with evidence to repel this statement, but it was stated 
by Mr Sergeant Adair, on a motion for a new tnal on the 
10th of November of the same year, that he was furnished 
with affidavits contradicting, in the most pointed manner, 
the evidence that had been given by Kay and others with 
respect to the originality of the invention The court, 
however, refused to grant a new trial, on the ground that, 
whatever might be the fact as to the question of originality, 
the deficiency m the specification was enough to sustam 
the verdict. But, independently altogether of the state- 
ments made on the motion for a new trial, the impioba- 
bxlity of the story told by Highs and Kay seems glaring 
and obvious. Highs states m his evidence that he had 
accused Arkwright of getting possession of his invention 
by means of Kay so early as 1769, or about that period. 
Where, then, it may be asked, was this Mr Highs ever 
since that period, and particularly during the first trial m 
July 1781, and the second m February 1785 ? Living m 
Lancashire, associating with manufacturers, and m the 
habit, as he declares m his evidence, of making machines 
for them, he could not fail to be speedily informed with 
respect to the vast importance and value of the inven- 
tion Arkwright had purloined from him. It is impossible 
but he must have been, acquainted with the efforts that 
were making by the Lancashire manufacturers to set aside 
the patents ; andjs it to be supposed, had he really been 


the inventor, that he would have remained foi sixteen yeara 
a passive spectatoi of what was going foiwaid 1 that he 
would have allowed Arkwright to accumulate a prmce' l y 
fortune by means of Ins inventions while he lemamed in 
a state of poverty 1 or that he would have withheld I113 
evidence when the manufactuiers attempted to w r iest fiom 
Arkwright what he had so unjustly appiopnated? A 
single hint fiom Highs or Kay w r ould, had then story been 
well founded, have sufficed to force Ailcwiiglit to give 
them a share of his profits, or w-ould have furnished the 
manufactures with the means they iveie so anxious to 
obtain, of procuung the immediate dissolution of the 
patents But it has never been alleged that Arkwright 
took any pams to conciliate these persons , on the conti aiy, 
he treated Highs with the most peifect mdiffeience, and 
not only dismissed Kay fiom his service, hut even threat- 
ened to prosecute him. on a charge of felony The sup- 
position that persons with so many and such overpowenng 
temptations to speak out, and with no inducement of any 
sort to be silent, should have kept so important a seciet fo t 
so many years is almost incredible , and it is infinitely more 
consistent with probability to suppose that the stoiy of 
Highs and Kay had been manufactured for the occasion 
than that it was leally true None of Arkwiight’s most 
intimate fuends ever had the slightest doubt with i espeet 
to the ongmahly of his invention. Some of them, indeed, 
could speak to the circumstances fiom their own personal 
knowledge; and their testimony was uniform and con- 
sistent 

On their mtioduction, Arkwnght’s machines wcie regarded 
by the lower classes as even more adverse to tlicir interests 
than those of Hargiaves, and repeated attacks were made 
on the factories built for them. But however extraoi 
dinary it may appear, it was amongst the manufacture! s 
that the greatest animosity existed against Aikwright, 
and it lequired all the prudence for which he was so 
lemarlcable to enable him to triumph over the powerful 
combination that was formed against him. At the outset 
of the business they unanimously refused to purchase his 
yarn ; and when his partners, Messrs Strutt and Need, 
had commenced a manufacture of calicoes, the manufac- 
turers strenuously opposed a bill to exempt calicoes fiom 
a discriminating duty of 3d a yard laid on them over and 
above the ordinary duty of 3d by an old Act of Parliament 
Luckily, however, the manufacturer failed of their object, 
and, m 1774, an Act of Parliament w r as obtained (14 Geo. 
Ill cap. 72) for the encouiagoment of the cotton manu- 
facture, in which fabnes made of cotton arc declared to 
have been lately introduced, and are allowed to be used as 
“ a lawful and laudable manufacture the duty of Oil. the 
square yard on such cottons as are printed or stained being 
at the same time reduced to 3d. But this di l graceful 
spirit of animosity, which must, had it been successful, 
have proved as injurious to the interests of the manufac- 
turers as to those of Aikwright, did not content itself 
with actions m the courts of law, or a factious opposition 
to useful measures in Parliament, but displayed itself in a 
still more striking and unjustifiable manner. A largo 
factory, erected by Arkwright at Biikacre, near Choiley, 
in Lancashire, was destroyed by a mob collected from the 
adjacent country, m the presence of a powerful body of 
police and military, without any one of the civil authorities 
requiring them to interfere to prevent so scandalous an out- 
rage 

Fortunately, however, not for himself only, but for his 
country and the world, every corner of which has been 
benefited by his inventions, Arkwright triumphed over 
every opposition. The same ingenuity, skill, and good 
sense, which had originally enabled him to invent his 
machine and get it introduced, enabled him to overcome 
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tlxo various combinations and difficulties until which he 
had subsequently to contend 

Though a man of great personal strength, which he is 
said to have displayed, when young, m election nots at 
Preston, Arkwright never enjoyed good health. During 
the whole of his memoiable caieei of invention and dis- 
covery, he was labouring undei a veiy severe asthmatic 
affection A complication of disoi ders at length terminated 
his truly useful life m 1792, at his works at Cromford, in 
the sixtieth year of his age He was high shenff of 
Derbyshire m 1786 , and, having presented a congratula- 
tory address from the wapentake of "Wirkswoitk to his 
Majesty George HI , on his escape fiom the attempt on his 
life by Margaret Nicholson, received the honour of knight- 
hood No man ever better deceived his good fortune, 01 
has a stronger claim on the respect and gratitude of pos- 
terity. His inventions have opened a new and boundless 
field of employment , and while they have conferred 
infinitely more real benefit on his native country than she 
could have denved from the absolute dominion of Mexico 
and Peru, they have been universally productive of wealth 
and enjoyment 

ARLES (Ai elate), a city of France, in the department 
of Bouclies du Rhone, 4G miles noitli-west of Maiseilles, 
m lat 43° 40' 18" N , long 4° 37' 46" E It stands on 
the left bank of the Rhone, where that nvei divides to 
form its delta It is genoially well built, with regulai 
Btreets and fine quays The public buildings consist of the 
town-hall, dating fiom Louis XIV , and built after plans 
by Mansart , the cathedial of St Trophime, founded m the 
7th century and remarkable for its poitico, a college, 
museum, school of navigation, and public libraiy The 
building of railway waggons, Ac , is hugely earned on, as 
well as the manufacture of silk, glass-bottles, and soap, 
and the sausages of Arles are famed for their excellence 
The tiade m agricultural produce, oil, wine, fruits, cattle, 
wool, and salt, is considerable. A canal (called after the 
city) has been constructed from Arles to the harbour of 
Roue on the Mediterranean, and a connection is formed 
with the canals of Beaucaire and Craponne The latter 
affords communication with the Duiance Population in 
1872, 24,695. 

Arelate was an important town at the time of Caesar's 
invasion, and subsequently received a Roman colony, and 
became under the later emperors one of the most flourish- 
ing towns on the further side of the Alps. It was pillaged 
m 270 ad, but restored and embellished by Constantine, 
who made it his pimcipal residence, and founded what 
is now the suburb of Trinquetaille. After the fall of the 
Roman empire the city passed into the power of the 
Visigoths, and rapidly declined. It was plundered m 730 
by the Saracens, but in the 10th century became the capi- 
tal of a kingdom of the .same name, foraied by Bozon 
from the two kingdoms of Burgundy In the 12th century 
it was a free city, governed by consuls and podestats after 
the model of the Italian republics, which it also emulated 
m commerce and navigation. In 1251 it submitted to 
Charles of Anjou, and from that time onwards followed 
the fortunes of Provence. A number of ecclesiastical 
councils have been held here, as in 314, — when the Dona- 
tists were condemned, — 354, 452, and 475. Arles still 
possesses many monuments of Roman aichxtecture and 
art, the most remarkable being the ruins of an amphi- 
theatre { [ar&nes ), capable of containing 20,000 spectators, 
which was turned, by Abd-el-Rakman, into a fortress 
and flanked with four massive towers, of which two are 
still standing. There are also a theatre, in which, besides 
the famous Venus of Arles, discovered in 1651, many 
other remains have been found , an ancient obelisk of a 
single block, 47 feet high, erected in 1676 in the Place 
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Eoyale , and the rums of two temples, an aqueduct, and 
a triumphal arch There is, besides, a Roman cemetery ot 
great beauty, which has been laid out as a public pleasuie- 
ground, and bears the name of Aylscamps or Ehscamps, 
which haidly conceals the original designation, “ Elysn 
Campi” (See Clair, Monuments d’ Arles, 1837 ; Millm, 
Toy dans les depart du Midi de la Fiance , Estrangm, 
Ftudes arclieol sur Arles ) 

ARLON ( Orolaunum m the Antonme Itinerary), the 
capital of the Belgian province of Luxemburg, is situated 
on a rising giound in the midst of a well-cultivated plain 
It is a flourishing place of some 5000 or 6000 inhabitants, 
who aie engaged m the manufacture of iron-wares, tobacco, 
cioclceiy, and clay-pipes, and carry on a trade m gram 
Antiquities found on the spot seem to indicate a Roman 
settlement. Under its present name the town is mentioned 
m 870 At one time an independent marquisate, it was 
united to the countship of Luxemburg m 1214 In the 
neighbourhood was the nunnery of Clairefontame or Bar- 
denbuig, established about 1216, which is now a foundry 

ARMADA, a Spanish word, meaning generally an armed 
force or fleet, is applied specially to designate the great 
expedition sent out against England in 1588 by Philip of 
Spain. His principal motive for this enterprise was the 
desire to strike a decisive blow at the Protestant faith, of 
which England was then the bulwaik. For many months 
the whole energies of the Spanish nation had been directed 
towards the construction and equipment of the requisite 
ships In 1587 everything was nearly ready, but the sail- 
ing of the expedition was delayed foi a year by Drake, 
who made a bold dash into the harbour of Cadiz and 
destioyed nearly a hundred ships, with immense stores of 
provisions A further delay was caused by the sudden 
death of the maiquis of Santa Ciuz, who had been ori- 
ginally mil usted with the chief command II 13 loss was 
a senous blow to the Spanish cause, for ho was an experi- 
enced sailor. The duke of Medina Sidonia, a man almost 
entncly ignorant of naval affairs, was then made admiral. 
AH prepaxations being at length completed, the great fleet 
sailed fiom Lisbon on the 29th (19th o. s ) May 1588. 
It consisted of 129 large vessels, and carried 19,295 
soldiers, 8460 sailors, besides slaves as rowers, and 2431 
cannon Their destination was the coast of Flanders, 
where Alexander Farnese, prince of Parma, was lying 
with about 35,000 men and a flotilla of boats. This 
foice was to be landed on the Isle of Thanet at the mouth 
of the Thames, under the protection of the Armada, which 
would be able to keep the Channel perfeotly cleax. Another 
body of troops was then to be landed further north ; and 
it had been hoped at one time that the duke of Guise 
would effect a diversion by landing a force on the west 
coast. These plans, however, were considerably deranged 
by the length of time occupied in preparing the expedi- 
tion, and by the further delays encountered. For the 
fleet had scarcely sailed from Lisbon, when it was overtaken 
by a severe storm, which shattered several of the ships, and 
compelled them all to put in for repairs at Coruna. It 
was the 22d (12th) July before they finally sailed from 
Spain. England meanwhile had not been idle ; when the 
news arrived that the great expedition was really about to 
set out, the most intense enthusiasm took possession of 
the people, who gladly furnished ships and stores, and 
raised volunteer bands for coast defence. The command 
of the army was given to the earl of Leicester, who took 
his post, with about 16,000 men, at Tilbury to oppose 
the landing of Parma. About 45,000 were assembled round 
the Queen, to protect her person. The royal navy, which 
consisted of about thirty ships, was at once put m order, 
and gradually increased, by the addition of merchantmen 
and privateers, to about 180 vessels. These carried about 
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18,000 sailors, but they had not half the weight of the 
Spanish artillery, and they were scantily supplied with 
ammunition and provisions. The ships, however,— those of 
the Queen in particular, —were in splendid order, and the 
sailors were the finest in England. The lord high admiral 
was Lord Howard of Effingham, who had under Mm 
Drake, Hawkins, Erobisher, and others, the most celebrated 
mariners of the age. He took Ms station with the main 
body of the ships, about eighty in number, at Plymouth, 
and another squadron, under Lord Seymour, cruised off 
Dunkirk, commanding the straits and blockading the 
prince of Parma. Meantime news was brought to England 
that the Armada had encountered severe storms, and that 
the expedition was given up. So much faith was put in 
this report that several ships began to discharge their 
crews. Howard, however, sailed down towards Coruna, and 
discovered that the report had no foundation. On the 
29 th (19th) July, the fleet was observed entering the 
Channel, and the beacon-lights along the coast gave warn- 
ing to England that the dreaded enemy was at hand. That 
evening Howard’s ships were moored so as to be able to 
slip out of Plymouth Sound at a moment’s notice. On the 
following day the Armada was seen standing up the Channel 
in the form of a crescent, seven miles long, and numbering 
150 ships. They passed Plymouth towards evening, and 
during the night the English fleet sailed out of the Sound, 
and took up a position to windward. On the following 
day the action began by the duke of Medina Sidonia 
attempting to close and come to a general engagement. 
But he found this to be impossible] the English ships, 
light and admirably handled, sailed so swiftly, and were 
manoeuvred with such dexterity, that it was out of his 
power to inflict any injury on them. Their fire also was 
rapid and deadly, while the Spanish guns were worked 
slowly, and generally sent the shot far over the light 
English vessels. Dismayed at their want of success, the 
Spanish fleet stood off up the Channel, closely pursued by 
the English. Throughout all the next week the same tac- 
tics were pursued; the English, hovering on the rear of 
the Armada, harassed and weakened it without coming to 
a general engagement. At length, on the 6th August 
(27th July), Medina Sidonia cast anchor in the roads of 
Calais, and sent messengers to the prince of Parma, asking 
him for ammunition and light vessels, and suggesting that 
he should now attempt his landing on the coast of England. 
But the prince declared that it was impossible to cross the 
Channel while the English fleet was on the sea, that he 
had no light ships, and that the state of the weather pre- 
vented him sending such ammunition as he could spare. 
Lord Howard had now been joined by Seymour’s squadron 
and by many private ships, but he and the other com- 
mander's were still in the deepest anxiety. They were 
almost destitute of provisions and powder, and did not yet 
know what damage they had inflicted on the Armada, 
which, after all their endeavours, seemed now to have 
reached its destination. At last it was resolved to drive 
the Spanish fleet out into the open sea, and to effect this 
by means of fire-ships. Eight ships were selected and filled 
with combustibles, their rigging was smeared with pitch, 
and on the night of the 7th August (28th July) they 
were drifted down with the tide and set on fire. The 
Spaniards, in great alarm, immediately cut their cables 
and cleared off from the shore. Next morning Drake 
pursued them, while Howard remained for some time to 
attack a galleon that had gone ashore during the night. 
The Spanish fleet was scattered over a large space off 
Gravelines, and Drake at once began the action, driving 
them together into a confused mass by his rapid firing and 
swift manoeuvring, and forcing the whole towards the coast 
of Elanders. Had his ammunition held out he might 


have completed the ruin by driving them on shore ; as it 
was, the injury inflicted by this one day’s fighting was 
enormous. Nearly 4000 men were killed and many ships 
were disabled, and the hopes of the Spaniards were broken. 
Their courage completely deserted them; and next day, 
when a council of war was held, it was resolved to try the 
perilous voyage to Spain by the North Sea and Pentland 
Firth rather than again face Drake and the English fleet. 
The whole fleet, still numbering 120 vessels, stood off 
accordingly towards the North Sea. Drake and Howard 
pursued for some days, till want of provisions compelled 
them to return. But the weather proved a sufficiently 
formidable enemy to the unhappy Spaniards. The con- 
tinuous violent gales which accompanied them along their 
route, by the north of Scotland and the wild Irish coast, 
completely shattered their unseaworthy vessels. The shores 
were strewn with wrecks, and many hundreds of unfortunates 
who were saved from the sea were slain by the Irish. Con- 
stant sickness had decimated the troops, and when at length, 
in September and October, fifty-four shattered vessels 
reached Spain, they conveyed only 9000 or 10,000 men, 
and these were in a pitiable state from sickness and want. 

A full account of the Armada is given in the curious 
Spanish work, La felicisima Armada , Lc . , published in 
1588, a copy of which, with Lord Burleigh’s manuscript 
notes, is in the British Museum. Froude ( History , vol. 
xii.) gives valuable extracts from Spanish manuscripts 
bearing on the expedition. 

ARMADILLO, a family of South American mammals 
(Dasypidce), belonging to the order Edentata, and distin- 
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guished by the peculiar nature of their external covering. 
This consists of a bony case, partly composed of solid 
buckler-like plates, and partly of movable transverse bands, 
the latter differing in number with the species, and, to a 
certain extent, with the age and sex of the individual, and 
giving to the entire body a considerable degree of flexibility. 
The under parts are destitute of bony covering, but in 
every case are more or less thickly covered with hair. The 
legs of the armadillo are short, and its movements usually 
slow, although, when pursued, it is said to be able to 
outrun a man. In danger, however, it chiefly depends for 
safety on its long, powerful claws, by which it can bury 
itself, in a few minutes, several feet below the surface of 
the ground. Most of the species are nocturnal in their 
habits, with small, weak eyes, but highly developed 
organs of hearing and smelling. They all possess molar 
teeth, and, with the exception of a single species, those 
only. Their food consists principally of fruits, roots, 
worms, and insects, but a few species are more carnivorous, 
greedily devouring the semi-putrid carcases of the wild 
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cattle of the pampas , and even, it is said, burrowing into 
human graves All the species are eaten by the natives 
and by the Portuguese and Spanish settlers, who esteem 
them a delicacy when roasted m the shell. The habitat of 
the armadilloes, extending from Mexico and Texas south- 
ward to Patagonia, is the region which, during the Tertiary 
period, was inhabited by the Glyptodons — gigantic arma- 
dilloes as large as the rhinoceros, whose remains are found 
abundantly m the bone-caves of Brazil 

ARMAGH, an inland county of Ireland in the province 
of Ulster, situated between lat 54° 3' and 54° 31' N , 
and long 6 ° 14' and 6 ° 45' W ; compiising an area of 
328,086 statute acres, of which 178,064 are under tillage, 
100,137 m pasture, 4670 m plantation, and 28,177 m 
waste, &c, while 17,038 acres are under water. It is 
bounded on the N. by Lough Neagh, on the E by the 
county of Down, on the S by Louth, and on the W by 
Monaghan and Tyrone The general surface of the county 
is gently undulating and pleasingly diversified , but in the 
northern extremity, on the borders of Lough Neagh, is a 
considerable tract of low, marshy land, and the southern 
border of the county is occupied by a barren range of 
hills, the highest of which, named Slieve Gullion, attains 
an elevation of 1893 feet, being the highest mountain in 
Ulster excepting Slieve Donard in the county of Down 
The summit of Slieve Gullion, commanding one of the 
finest prospects m the province, is crowned by a large cairn 
or pile of stones, which forms the roof of a singular cavern 
of artificial construction. In the western portion of the 
county are the Few Mountains, a chain of abrupt lulls 
mostly incapable of cultivation. 

The soil of the northern portion of the county is a rich, 
brown loam, on a substratum of clay or gravel, with an 
abundance of limestone near Armagh and other places. 
Towards Charlemont there is much reclaunable bog resting 
on a limestone substratum. The eastern portion of the 
county is generally of a hght friable soil ; the southern 
portion rocky and barren, with but little bog except in the 
neighbourhood of Newton Hamilton. The climate of 
Armagh is considered to be one of the most genial in 
Ireland, and less ram is supposed to fall in this than m 
any other county. 

The county is well watered by numerous streams. The 
principal are the Callen, the Tynan, and the Tallwater, 
flowing into the Blackwater, which, after forming the 
boundary between this county and Tyrone, empties itself 
into the south-western angle of Lough Neagh. The Tara, 
the Newtown-IIamilton, the Creggan, and the Fleury flow 
into the Bay of Dundalk. The Cam or Camhn joins the 
Bann, which, crossing the north-western corner of the 
county, falls into Lough Neagh to the east of the Blackwater. 
The Newry canal, communicating with Carhngford Lough 
at Warrenspoint, six miles below Newry, proceeds north- 
wards through the county of Armagh for about 21 
miles, joining the Bann at "Whitecoat. The Ulster Canal 
commences at Charlemont on the River Blackwater, near 
its junction with Lough Neagh, proceeding through the 
western border of the county, and passing thence to the 
south-west by Monaghan and Clones into Upper Lough 
Erne, after a couse of 48 miles. 

The geological features of the county are various and 
interesting. The granite of Slieve Gullion, an offset of the 
granite district of Down, is often used for millstones, being 
very hard and fine grained. The Newry Mountains and 
the Fathom Hills are also composed of granite. Around 
Camlough large beds of mica-slate exist. Slate Quarries 
have been worked partially at Dorcy, Newtown-Hamilton, 
Creggan Duff, and in the neighbourhood of Crossmaglen. 
Lead mines have been worked, but without much success, 
in several parts of the county. There are extensive deposits 
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of lignite m the distnct near Lough Neagh The other 
mineral substances found are potters' clay and a variety of 
ochres 

The total population in 1821 amounted to 197,427 
souls. In 1831 the population was 220,134, and in 1841 
it was 232,393, but m 1851 the numbers had declined la 
196, 0S5, and by the census of 1871 it was 179,260 

The land is m general but indifferently cultivated, yefc 
owing to the occupation of the peasantry in the linen 
manufacture they aie better lodged, clothed, and fed than 
m most other paits of Ii eland The cultivation of gram 
has been for some time slightly on the decrease, and the 
number of acres undei flax diminished from 27,245 m 1866 
to 7530 m 1872, but in the green ciops there has been 
considerable increase. The total number of acres under 
crops amounted m 1872 to 172,550, viz, wheat, 10,599; 
oats, 68,487 ; barley, here, and rye, 379 , beans and pease, 
254 , potatoes, 32,799 , turnips, 7998 , other green ci ops, 
3287, flax, 7530, meadow and clover, 41,164 

The fauns aie m geneial very small, and show less 
tendency to deciease m number than in most other parts 
of Ireland In 1872 theie weie 6220 holdings of less than 
five acres each Notwithstanding this, their owners are 
generally m circumstances of comparative comfort, owing 
to their employment m the linen manufacture. There are 
few who do not keep at least one cow, or a few sheep ; 
none but the poorest cottar is without a pig The usual 
diet is oatmeal, potatoes, and milk-porridge, varied some- 
times by salt-keriings The better description of farmers 
use animal food, chiefly bacon and poultiy. 

The principal manufacture, and that which has given a 
peculiar tone to the character of the population, is still 
that of linen, though it has somewhat declined of late. It 
is noways necessary to the promotion of this manufacture 
that the spinners and weavers should be congregated in 
large towns, or united m crowded and unwholesome 
factories. On the contrary, most of its branches can be 
earned on m the cottages of the peasantry. The men 
devote to the loom those hours which are not required for 
the cultivation of their little farms , the women spin and 
reel the yarn during the intervals of their other domestic 
occupations. Smooth lawns, perennial streams, pure 
springs, and the open face of heaven, are necessary for 
peifectmg the bleaching process. Hence the extensive 
bleacheis dwell m the country with all their assistants 
and machinery. Such is the effect of this combination of 
agricultural occupations with domestic manufactures, that 
the farmers are more than competent to supply the resident 
population of the county with vegetable, though not with 
animal food , and some of the less crowded and less 
productive parts of Ulster receive from it a considerable 
supply of oats, barley, and flour. Apples are grown in 
such quantities as to entitle the county to the epithet 
applied to it, the orchard of Ireland. 

The antiquities consist of cairns and tumuli; the remains 
of the fortress of Eamama near Armagh, once the residence 
of the kings of Ulster, the Dane’s Cast, an extensive forti- 
fication in the south-east of the county, extending into 
the county of Down, spears, battle-axes, collars, rings, 
amulets, medals of gold, ornaments of silver, jet, and amber, 
<fec , have also been found m various places. The religious 
houses were at Armagh, Clonfeacle, Killevy, Kilmore, 
Stradhailloyse, and Tahenny. Of military antiquities the 
most remarkable are Tyrone’s ditches, near Poyntz-Pass, 
Castle Roe, the fort of Navan, the castles of Cnff-Keim 
and Argonell, and that m the pass of Moyrath 

Armagh, together with Louth, Monaghan, and some 
smaller districts, formed part of a territory called Orgial or 
Unal, which was long subject to the occasional incursion*, 
of the Danes. 

II — 69 
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The county was made shire ground in 1586, and called 
Armagh after the city, by Sir John Perrott. When James 
I. proceeded to plant with English and Scotch colonists 
the vast tracts escheated to the crown in Ulster, the whole 
of the arable and pasture land m Armagh, estimated at 
77,800 acres, was to have been allotted in sixty-one 
portions. Nineteen of these, comprising 22,180 acres, 
were to have been allotted to the church, and forty- 
two, amounting to 55,620 acres, to English and Scotch 
colonists, servitors, native Irish, and four corporate towns, 
— the swordsmen to be dispersed throughout Connaught 
and Munster. This project was not strictly adhered to in 
the county of Aimagh, nor were the Irish swordsmen or 
soldiers transplanted into Connaught and Munster from 
this and some other counties. 

Armagh is now divided into eight baronies, viz , Aimagh, 
Pews Lower and Upper, Oneiland East and West, Orior 
Lower and Upper, and Tiranny It contains twenty-nme 
parishes and paits of parishes, the greater number of which 
are in the archdiocese of Armagh, and a few m the diocese 
of Dromore. The county is in the Belfast military district, 
having barracks at Armagh and Newry. The constabulary 
force has its headquarters at Armagh, the county being 
divided into five districts. Assizes are held at Armagh, 
wheie the county prison, the county infirmary, and the 
district lunatic asylum are situated. The only savings 
bank in the county is at Armagh There are two poor-law 
unions, Armagh (partly m Tyrone) and Lurgan (partly in 
Antrim and Down) The valuation of rateable property 
m 1872 amounted to £410,757. The chief towns are— 
Armagh, population in 1871, 8946 ; Lurgan, 10,632; 
Portadown, 6735 ; and pait of Newry, with 5321 inhabi- 
tants, the remainder of this place, with 9616 inhabitants, 
being m the county of Down. The county returns three 
members to the impel lal parliament, two for the county 
geneially, — constituency m 1873, 7044, and one for 
Armagh city, — constituency, 621. 

In the towns and level parts of the county the Protestant 
religion, in its two principal forms of the Episcopal and 
Presbyterian, predominates ; hut the Homan Catholic faith 
is prevalent m the mountainous and less cultivated parts. 
By the census returns of 1871 the Roman Catholics number 
85,057, or nearly one-half of the gross population. The 
number of children at school m 1871 amounted to 
19,887, of whom 14,838 attended the various “National 
Schools.” There were m the same year twenty-one persons 
who knew nothing but the native Else, and 3903 were able 
to speak both that language and the English. 

Akmagh, a city and parliamentary borough in the 
above co un ty, 64 miles noith of Dublin, in lat. 54° 20' 55" 
N., and long. 6° 37' 57" W. It derives its name of 
Ard-macha, or High-Field, from its situation on the sides 
of a steep hill called Drumsailech, or the Hill of Willows, 
which rises in the midst of a fertile plain. Of high anti- 
quity, and, like so many other Irish towns, claiming to 
have been founded by St Patrick, it long possessed the 
more impoitant distinction of being the metropolis of 
Ireland, and, as the seat of a flourishing college, was 
greatly frequented by students from other lands, among 
whom the English and Scotch were said to have been so 
numerous as to give the name of Tnan-Sassanagh, or Saxon 
Street, to one of the quarters of the city. Of a synod that 
was held here as early as 448, we have interesting memo- 
rials in the Booh of Armagh Exposed to the succes- 
sive calamities of the Danish incursions, the English 
conquest, and the English wars, and at last deserted by 
its bishops, who retired to Drogheda, the venerable city 
sank into an insignificant collection of cabins, with a 
dilapidated cathedral covered with shingles. From this 
state of decay, however, it was raised by the unweaned 


-A E M 

exertions of Parnate Robinson (otherwise Loid Rokcbj), 
which, seconded as they have been by similar devotion on 
the part of his successois of the Beresford family, have 
made of Armagh one of the best-built and most respectable 
towns in the country. As the ecclesiastical metiopolis of 
both the Anglican and Roman organisations, it possesses 
two cathedrals — of which the Catholic is of the more 
recent construction — and two archiepiscopal palaces. As 
the county town it has a court-house, a prison, a lunatic 
asylum, and a county infirmary. Besides these, there is a 
fever hospital, erected by John George Reiesford, a 
college, which Primate Robinson was very anxious to raise 
to the rank of a university, a public library founded by 
him, and containing upwards of 14,000 volumes ; an 
obseivatory, which has become famous from the efficiency 
of its astronomeis, and a number of churches and schools. 
Almost all the buildings aie built of the limestone of the 
district, but the Anglican cathedral is of red sandstone. 
Population of the parliamentary borough m 1871, 8946. 

ARMAGNAC, a district of the south of France, corre- 
sponding to a large part of the present department of Gera, 
with portions of the neighbouring territory, erected m the 
10th century into a countship m favour of Bernard tho 
Squint-eyed (le Louche), son of the count of Fezmsac. The 
1 family thus founded at various times exercised great 
influence on the destinies of France, especially in the persons 
of John I. (d. 1373), Bernard "VII. (d. 1418), John IV. 
(d. 1451), and John V. (d. 1473) Under Bernard VII. 
the name Armagnacs was given to the party of the house 
of Orleans, which carried on so ruthless a contest with the 
house of Burgundy during the imbecile reign of Charles 
VI. In 1444-5, the Empeior Fredeiick III. of Germany 
obtained from Charles VII a large army of Armagnacs to 
enforce his claims in Switzerland, and the war which 
ensued took the name of the Armagnac war (Armagnalen- 
krieg). In Germany the name of the foreigners, who were 
completely defeated m the battle of St Jakob on the Birs, 
not far from Bale, was mockingly corrupted into Arme 
Jacken , Poor Jackets, or Arme Gechen, Poor Fools, On 
the death of Charles of Armagnac, in 1497, the countship 
was united to the crown by Charles VII., but was again 
bestowed on Charles, the nephew of that count, by Francis 
I., who at the same time gave him his sister Maigaret in 
mamage. After the death of her husband, by whom she 
had no children, she marned Henry of Alhret, king of 
Navarre ; and thus the countship of Armagnac came back 
to the French crown along with the other dominions of 
Henry IV. In 1645, Louis XIV. erected a countship of 
Armagnac in favour of Henry of Lorraine, count of 
Harcourt, in whose family it continued till the Revolution. 
James of Armagnac, grandson of Bernard VII., was made 
duke of Nemours m 1462, and was succeeded in the duke- 
dom by his second son, John, who died without issue, and 
his third son, Louis, in whom the house of Armagnac 
became extinct m 1503 

ARMENIA ( Haijasdani or Ilaikh, in the native lan- 
guage), formerly an extensive country of Western Asia, 
which is now divided between Tuikey, Russia, and Persia, 
Its political relations, and consequently its geographical 
limits, were subject to fiequent variation, but m its widest 
extent it may be described as reaching from the Caucasus 
in tho N. to the Mountains of Ivurdistan in the S., and 
from the Caspian Sea in the E. to Asia Minor in the W., 
frequently, indeed, somewhat overlapping with the last- 
mentioned geographical division. From a very early 
period a distinction was drawn between Greater Armenia 
(Armenia Major, Medz Uayotz), to the east of the 
Euphrates, and Lesser Armenia (Armenia Minor , BhoJchr 
Uayotz), lying to the west. The former is more properly 
Armenia. It consists for the most part of an elevated 



A K M 

table-land, about 7000 feet above the level of tie sea, 
culminating m tie peaks of Mount Ararat, and sinking 
towards the plains of Iran on the east and those of Asia 
Minor m the west, while it is frequently broken by glens 
and valleys It is watered by the Euphrates, the Tigris, 
the Aras, and the Kur, all of which have their sources 
within its borders , and, like other mountainous countries, 
it possesses a large number of lakes. The most important 
of these are Yan or Aghtamar, Sevan or Khabodan, and 
Urmiah or Keghem. The countiy is naturally fertile, pro- 
ducing gram, cotton, tobacco, and grapes, but for many 
centuries it has been sadly neglected. It abounds m 
romantic scenery and luxuriant pasture. The beauty of 
the district of Ararat especially has been celebrated by 
patriotic historians like Moses of Khorene and Lazarus of 
Pharb. In the time of its greatest prosperity, Armenia 
Major was divided into fifteen provinces, and contained a 
large number of flourishing and important towns. The 
capital for many centuries, under the Haikian dynasty, 
was Armavir, to the north of the Aiaxes, but it was 
changed for Artaxata (Ardashad) towards the close of the 
first century of our era. Erovant II (58-78 a.d.) built 
Erovantashad and Pakaran, and adorned them with the 
spoils of the earlier cities From the 2d to the 4th cen- 
tury the royal residence was at Yalarsabad, which no longer 
exists, and, under the Pagratid dynasty, the chief town 
was first Shiragavan and afterwards Am, the remains of 
which still testify to its magnificence. (Texier, Descrip- 
tion de l’ Armine, Biosset, Ruines d’Ani., 1860, 1861.) 
Other places of importance were Eizeroum, Van or Shamira- 
maguerd, Nakhjuan, Amid, and Pakovan. Divided and in- 
corporated by the three great empires already mentioned, 
Aimenia has no longer a separate existence, and details re- 
garding the present condition of the country that formerly 
bore the name come more appropriately elsewhere. The 
Russian portion extends south to the Aras, and is mainly 
included in the government of Erivan, the Persian share is 
absorbed m Azerbijan; and Turkish Armenia is principally 
contained in the province of Erzeroum The chief towns 
m the first are Erivan, Etchmiadzin, Ordubad, and Alexand- 
lopol; m the second, Uramiyah; andm the third, Erze- 
roum and Yan. 

Eistoiy. According to their own legendary history, in which 
ancient traditions are curiously incorporated with Biblical 
lore, the Armenians are descendants of Hark, a son 
of Togarmab, the grandson of Japhet, who fled from 
the tyranny of Belus of Assyria and settled in the country 
which now, in their language, bears his name. The con- 
quest of the land by Senuramis, and the revolt of Barvir 
against Sardanapalus, are the chief events m the early ages. 
Tigranes or Dikran is regarded as the contemporary and 
ally of Cyrus, and the history of his reign is recorded m 
detail. His son, Yahakin, who succeeded him, was cele- 
brated for his strength, and was deified after his death. 
The dynasty came to an end In the person of Vabi, who 
was defeated by Alexander the Great, 328 b.o. 

The Armenians threw off the Macedonian yoke in 317 
b.o,, and chose Ardvates as their king j but on his death, 
about thirty-three years afterwards, they submitted to the 
Seleucids of, Syria About 190 b.o., Artaxias, who had 
been appointed governor by Antiochus the Great, took 
advantage of that monarch’s defeat by the Romans and 
proclaimed Armenia Major independent. It wa3 this 
prince who afforded an asylum in his court to the exiled 
Hannibal The example of revolt was followed in Lesser 
Armenia by Zadriades, whose descendants maintained 
their position till the time of Tigranes II., when their 
territory was annexed to Greater Armenia. 

About the middle of the 2d century b.c., the great 
Parthian king, Mithridates I,, who had already extended 
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his empire over Syria, established his brother, Valarsaces Arsacid 
(Wagharshag), in Armenia, and thus rendered him the dynasty, 
founder of one of the most important branches of the ^ ® £*" 
Arsacid family. The new king greatly promoted the pros- 
perity of the country by founding cities, establishing laws, 
and rewarding peisons of talent. The most celebrated of 
his successors was his great-grandson, Tigranes II , who 
made himself master of Syria, the Lessei Armenia, and 
many Parthian provinces, and would, probably, have been 
the founder of an extensive empue had not the solicitations 
of his father-m-law, Mitlnidates of Pontus, brought him 
into collision with the Romans In reward for the sub- 
mission which he ultimately made to Poinpey, he was 
allowed to keep possession of Armenia, with the exception 
of the provinces of Sophene and Gordyene, which were 
erected into a separate kingdom for his son, Tigranes He Roman in- 
continued a faithful ally of the Romans till his death, fluence and 
about 55 b o , when he wa3 succeeded by his son, Arta- SUJreinacy ‘ 
vasdes, who, having adopted a more independent policy, 
was taken prisoner by Antony and earned to Alexandria, 
where he was afterwards beheaded by Cleopatra in 30 b c. 

A period follows of nominal Roman supremacy and 
actual anarchy, 170 independent families all asserting 
themselves to the best of their ability, and a few of them 
succeeding in establishing their petty principalities. At 
length a usurper, Erovant, an Arsacid by the female line, 
made himself m some sort master of all the kingdom about 
58 a.d , and maintained his position till he was expelled 
by Ardaslies (Exedarus), a more direct representative of 
the race, who wa3 repeatedly dethroned and lestoied by 
Parthian and Roman intciference, but managed to do some- 
thing for the amelioration of his country 

When the Arsacids were driven from the Persian throne Subjection 
by the Sassamd Artaxerxes (Aideshir), Chosroes the Great to Penia : 
of Armenia naturally took up arms m their defence , and 232 A ' D ‘ 
he maintained the contest till his assassination by Anag, 
an Arsacid prmce of Persia, when Armenia became subject 
to the Persian dynasty, 232 a d. In the massacre of the 
royal family which ensued, none escaped but Tindates 
(Tirdat), a son of Chosroes, who fled to Rome, and after- 
wards, with the help of the Romans, established himself 
on the throne, 259 a.d. The first act of his reign was 
the persecution of the Christians, who had begun to take 
root in. the country during the previous century. St Gre- 
gory, surnamed the IUummator, was cast into prison , but 
the king being, as he supposed, miraculously cured of a 
dangerous distemper by the samt, the Chiistian religion 
was embraced by himself and most of his people. The 
introduction of Christianity tended to arouse the animosity 
of the Persians ; and from this period Armenia became 
the theatre of almost uninterrupted struggles between that 
nation and the Romans, until Theodosius the Great agreed 
to cede to Persia the eastern part of the country, which 
was thence called Persarmema, while the western part was 
annexed to the Roman empire. Theodosius nominated 
Arsaces IV., then nominal Idng of Armenia, governor of 
the western division; and the Persian king, to conciliate 
the people, appointed Chosroes III., a descendant of 
another branch of the Arsacids, governor of the eastern 
part. The rule of the Arsacids m Persarmenia ended with 
Ardashes IV., who was dethroned by Bahram Y. of Poisia 
in 428 ; and from that date Armenia ceased to be a king- 
dom, and was ruled till 632 by Peisian manbans or gover- 
nors. The Persians had all along endeavoured to subvert 
Christianity, and for that purpose had recourse to the most 
cruel persecutions. Frequent insurrections were the con- 
sequence, one of the most remarkable being that which 
was led by Vartan (see Neumann’s History of Vartan , 
by Misms, 1830). From 632 till 839 Armenia was the 
scene of almost incessant struggles between the Greeks 
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and Mahometans, while its own native punces added to 
Pag !.it ul the confusion by their rivalries and strife Ashod, a mem- 
7 I 3 1079 ker of the Pagratid family, which claimed to be of ancient 
Jewish origin, became master of Central and Northern 
Armenia about 743, and, being recognised by the caliphs 
as an independent prince, founded a dynasty which con- 
tinued till 1079, when Cakig II was assassinated, and his 
Anlmmim kingdom incorporated with the Greek empire. Another 
dynastj, f arm ]y > which claimed the parricide sons of Sennacherib as 
u its founders, held possession of the province of Vasburagan 
and some of the neighbouring teintory, and maintained its 
independence till 1030, when it likewise succumbed to 
iftirwaiud Byzantium. During the same period the district north- 
981 *1 035 west °* Van was held by the Mussulman race of the 
Merwanids, — called by the Armenians the princes of Abra- 
hum, — who gave a nominal submission now to the Byzan- 
tine government and now to the sultans 
EUiupeman Rhupen (Ruben), a relative of the last king of the 
inso'no'? Pa S Tatld d y nast y> retired to the north of Cilicia, and 
3 founded in the shelter of the Taurus a small principality, 
which gradually extended its boundaries to the Mediter- 
ranean, and became known as the kingdom of Lesser 
Armenia The RhupemaM entered into alliance with the 
Crusaders, and formed, along with the kings of Cyprus, 
the last bulwark of Christianity in the East They 
welcomed as allies the Mongolian hordes that overran Asia 
m the 13th century, and shared in the hostility and ven- 
geance of the Mamelukes. The last king of the family, 
Leon, or Ghevoud VI , was taken prisoner in spite of a 
vigorous defence at Gaban in 1375, and, after six years of 
captivity m Egypt, wandered through Europe till his death, 
at Paris, m 1393 (See Langlois, Dssai sur les rois de la 
dyn Roup&nienne, St Petersb, 1860, Documents pour 
servir a I’hist des Lusignans de la R Arm , 1859 , Le 
Tresoi des chaites d At mbit, 1863 ) 

About the middle of the 14th century the Kurds had 
possession of the south of Armenia, the Persians of the 
north, and the Ottomans of the west The whole was 
subjected to the sway of Timour, of whose cruelties a 
graphic account has been left by the Armenian, Thomas of 
Medzoph (see Neve’s JStude sur Thomas de Medzoph) It 
was mainly governed by Persian officials during the next 
century, the only national authority being the patriarch. 
In 1604 Shah Abbas, m his contest with Ahmed I, laid 
■"the whole country waste, and forcibly transplanted about 

40.000 of the inhabitants into Persia, where they settled 
principally m Ispahan and New Julfa, as they fondly 
•called the city which they founded Since then the 
Armenians have had no political position as a nation, though 
they continue to form an important and valuable portion 
of the population in Russia, Turkey, and Peisia, and their 
colonies have spread into almost all quarters of the globe 
It was calculated, about 1850, that there were approxi- 
mately four millions of Armenians m the world, of whom 

5.500.000 were inhabitants of the Ottoman empire, 

1.200.000 of the Russian empire, 25,000 in the empire 
of Austria, 150,000 m Persia and Azerbijan, 25,000 m 
continental India and the Archipelago of Asia, and the 
remaining 100,000 scattered m various countries (Dulau- 
ner). According to a recent statistician of Turkey (Lejean), 
there are 400,000 Armenians in the European pait of the 
empire, of whom more than 200,000 are in Constantinople 
itself, Originally a brave and warlike people, they have 
become distinguished for their peaceful character and their 
submissiveness to the government of every country m which 
they live. (See the articles of Dulaurier and Prince 
Radian m Revue des D. Maudes, 1854 and 1867 ) 

See Saint-Martin's Memoircs sur VArmhiie, Paris, 1818-19. 
Biosset s Voy, Archeol. dans la Oeorgit et dans I’Arm&mc en 1847-8, 
Pans, 1849-51; Bed’s “Armenia” m L’Umvers Pittorespu , 


Curzon’s Armenia, London, 1854 , Jaubeit’s Yoy en ArmSnie, 
&c ; Mcrier’s Zwate Reise din ch Pt.rsic% u Arviemen, Scrpos’a 
Compendia storuo concernentc la nuz Arm , Collection des hist 
ane et mod de VAm , by Langlois , Recual d'actes et document 
rtl d I'hist de la nation Aim, 3 vols , Moscow, Clianuch’s 
Ihstouj, trans byAvdall, Calcutta, 1827 , Phalinazai lau's Esquisse 
de Vhist de V Arm, , 1856 , Dulaurier, Rech sur la chron 
Arm , Goerres, Die Japhetilen und ihrc gmemsame Zfemath 
m Armen , Munich, 1845. 

ARMENIAN CHURCH, The, is one of the oldest 
Eastern Christian churches not m communion with the 
orthodox Greek Church or with the Church of Rome 

1 History — This is divided into three periods, fiom 34 to 
302 a d , from 302 to 491, and from 491 to the present time 
(1 ) The first period is mainly legendary The Church of 
Armenia claims an older than apostolic foundation Our 
Lord, they say, corresponded by letter with Akbar, prince 
of Ur or Orfa, and the apostle Thaddeus, accompanied 
by Bartholomew and Judas, preached the gospel, and 
founded a Christian church m Armenia as early as the 3 ear 
34 ad. But whatever the value of these primitive 
traditions, Armenia could hardly be said to have a chuich 
at all dunng this first period, although theic are evident 
traces of Christian worship m the country at a very early 
tune (2 ) The historical founder of the Armenian Church 
was S Gregory, called the “Illuminator.” He -was a 
prmce of the reigning family of the Arsacidse, who, having 
been converted to Christianity, was eager for the conversion 
of his countrymen. In his missionary work he endured 
many persecutions, but at last managed to win over the 
king of Armenia and a considerable portion of his subjects. 
At the king’s desire Gregory went to Caesarea, or Sis, and was 
there consecrated bishop of Armenia (302 a.d) His 
successors afterwards assumed the title of Patriarch, 
subsequently Catholicos, and under their rule the infant 
church grew and prospered It had to struggle against 
the opposition of heathen fellow-countrymen and Peisiaii 
conquerors, but it succeeded m establishing itself in the 
hearts of the people The Bible was translated 111 410 
a.d. , the Liturgy, said to be very old, was improved ; 
and the Armenian bishops took part 111 several of the 
synods of the church, notably in the third oecumenical 
council (Ephesus, 431 a d ) About 450 a d the Armenian 
Church suffered a severe persecution, which prevented 
any of the bishops being piescnt at the fourth cecumenical 
council (Chalcedon, 451 ad), at which Eutyohea and 
Ins followers, the extreme opponents of Nestorius, were 
condemned. The Armenian Church never accepted the 
decisions of the Council of Chalcedon, and, ux 491 a d., 
the patriarch, m full synod, solemnly annulled them. 
This act led to the separation of the Armenian from the 
orthodox Greek Church. (3.) The period of schismatic 
existence divides into three — (a), from 491 a.d. to the 
middle of the 15th century, (h), from the middle of 
the 15th to the middle of the 18th centuries, (c), from 
| 1746 down to the present time. It is difficult to account 
for the schism of the Armenian Church, according to 
common report, the Armenians were Eutycluans, and were 
virtually cut off from the church when the Council of 
Chalcedon condemned that heresy, but their own account 
of the matter in their authoritative documents is very 
different They allege that they were misled by false 
reports when they annulled the fourth council; that it 
was reported to them that the council had decided in 
favour of the Nestorian heresy, and that this mistake was 
confirmed by a letter to the patriarch upon the subject from 
the bishop of Rome, 111 which certain words were used which 
might easily be interpreted in the Nestorian sense. The 
Patriarch Narses, in his letter to the Emperor Manuel Com- 
nenus, m 1166, distinctly repudiates the Eutychian heresy, 
but it is to be noted that, in defending the doctrinal views 
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of bis church, be employs tbe somewhat vague terms m use 
before tbe Council of Chalcedon, not those stricter defini- 
tions which were m use afterwaids , he employs crvfifu^Ls, 
for instance, m its pre-Chalcedonian meaning, not crams 
However occasioned, the separation was gradual , Armenian 
bishops attended the 5th, 6th, and 7th oecumenical 
councils (2d of Constantinople, 553, 3d of Constantinople, 
680, 2d of Niccea, 788), and the ehutch acknowledges the 
decrees of those councils as binding. Cut off fiom the 
Eastern Chuich, the Armenian bishops became all the more 
closely identified with their native country, and kept alive 
patriotic feeling m times of great national distress In 
spite of many national calamities, foreign domination, 
internal dissensions, and even banishment, the Armenian 
Church preserved its character, doctrine, and discipline 
until the middle of the 15th century, when great dissensions 
arose which resulted m a schism These quarrels were 
occasioned by Jesuit missionaries, who endeavoured to make 
the Armenians adopt the doctune, liturgy, and ceremonies 
of the Roman Church They succeeded m pievaihng upon 
a great number of the adherents of the Armenian Church 
to separate from the community and join the communion 
of Rome The Catholic Armenians, as they aie called, 
first became a separate community towards the end of the 
16th century, their existence has proved a souice of great 
weakness to the orthodox church, and through their exei- 
tions the old persecutions were levived This state of 
matters went on until the middle of the 18th century, 
when the patriarch sought and obtained the intervention 
of Peter the Great of Russia Since then the Armenian 
Church has found shelter under the protection of Russia. 
There is a reformation now going on m the Armenian 
Church, and a Reformed Church has arisen, which seeks 
to ally itself with the Calvinist Churches of Europe and 
America. 

2. Dodr in.es. — These are almost identical with those of 
the orthodox Greek Church The Armenians accept the 
fiist three, and the fifth, sixth, and seventh oecumenical 
councils, denying that of Chalcedon only, but, as has 
been explained, they, m their authontative documents, 
i eject the Eutyclnan heresy, which that council was 
called to condemn. The chief souice of information 
as to the doctrine is contained in the letter of Narses 
above referred to. They reject the Western addition, of 
filioque to the Nicene Creed, and deny the distinctive 
doctrines of the Roman Church. 

3 The Liturgy is said to date from the 1st century, and 
to have been founded on that of the Church of Jerusalem. 
St Gregory remodelled it, and introduced the Nicene Creed, 
using that edition which contains the damnatory clause, 
and adding a conclusion of Ins own. Prayers of John 
Chrysostom and of Basil the Great were introduced m 430 
a d Prayers are said for the dead, and entreaty is made 
for the pardon of their sins, but the church does not believe 
in purgatory, nor admit of indulgences. The holy days 
are Sundays, the chief feasts observed in the Eastern 
Church, and ten national saints’ days. Christmas is cele- 
brated on the 6th of January, on the day of the Epiphany, 
and not on the 25 th of December. 

4. Sacraments. — The Church of Armenia has the seven 
sacraments: baptism, confirmation, the eucharist, pen- 
ance, ordination, marriage, and extreme unction. Bap- 
tism is by immersion ; the child is immersed three times, 
it is then anointed with holy oil, is confirmed, and partakes 
of the eucharist m both elements. Confirmation is 
administered to children immediately after baptism. The 
eucharist is administered in both elements to all members 
of the church ; the bread is always unleavened, and the 
wine is not mixed with water. Confession must precede 
the partaking of the eucharist, save in the case of children 
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under seven years of age Penance consists of confession 
and fasting. Ordination is by anointing with the holy oil. 
The marriage service is almost the same as m the Greek 
Chuich. In extreme unction only priests are anointed 
with oil. Laity have the prayers said over them, but are 
not anointed. 

5 The Clergy — There is the threefold order — bishops, 
priests, and deacons , and there are three degrees of episco- 
pal rank — the aichbishops (chief among whom is the 
patnaich or catholicos), the bishop, and the vartabed, or 
doctor of theology, who has frequently charge of a diocese, 
with episcopal functions The clergy are further divided 
into the black and the white. The black clexgy are monks, 
and are alone eligible for the higher clerical offices ; the 
white clergy include the parish priests and lower cleigy 
The clergy may marry before ordination, but not after, 
and a pnest’s widow is not allowed to lemairy. The 
priesthood is hereditary. Dunng his father’s or grand- 
father’s lifetime the heir may follow a secular callmg , but 
he must leave this and enter the priest’s office on the 
death of the priest he is heir to. There are four patriarchs, 
who have their seats at Constantinople, Jerusalem, Sis, 
and Etchmiadzin. The clergy of all ranks are suppoited 
entirely by the free-will offerings of the people. 

Autlioiities — The Life and Times o/S Gregory the Illuminator, 
translated by S C Malan, 1868 (This is a tianslation of authori- 
tative papers, and includes a short summary of the state of the 
Armenian Church It is founded on authoritative documents ) 
The Dunne Liturgy of the Armenian Chunk, tiausl by S C. 
Malan, Lond 1870 (very carefully done) Histoire, Dogmcs, Tradi- 
tions et Liturgie de I'Eglise Aimbucnnc, Pans, 1865 (fuller, but 
not so accurate) Codex My stem Missal Armcnorum seu Liturgia 
Armena, Rome, 1677 (Lat and Aimen Later editions of the 
Lituigy published at Rome belong to the Catholic Aimeman Church, 
and are woitliless), (T M L) 

ARMENIAN LANGUAGE The Armenian or Haikan 
language is an offshoot of the Iranian branch of the Indo- 
Gennanic family of languages. Its earliest stage is 
probably represented in the cuneiform inscriptions of Van, 
on which see Hincks, in Jour. R. Asiatic Soc. } vol. ix. 
(1848), and Mordtmann, l wZeitschiftd deutschenmorgenl. 
Gesellschaft, vol xxvi. (1872) The existing literatuie of 
the Armenians dates from the 4th century, and is essentially 
and exclusively Christian. The translation of the Old 
Testament by Sahag Bartevatsi, and of the N ew by Miesrob, 
are among its oldest monuments. The dialect in which 
this version is written, and m which it is still publicly read 
in their churches, is called the old Armenian. The modern 
Armenian not only departs from tbe elder form by 
dialectic changes m the native elements of the language 
itself, hut also by the great intermixtuie of Peisian and 
Turkish words, which has resulted from the conquest and 
subjection of the country, and by the character of inversion 
in the structure of its sentences. Of its two principal 
dialects, — the Western, spoken in Constantinople and Asia 
Minor, and the Eastern, spoken by the Armenians scattered 
over Tartary, Persia, and India, — the latter approaches 
more nearly to the idiom of the ancient language. Accord- 
ing to Philostratus (Vita Apollonii, li. 2), the Armenians 
had an alphabet of their own in the 2d century a d., of 
which, however, no traces remain. The invention of the 
present alphabet is ascribed to Miesrob at the beginning of 
the 5th century; it is probably an amplification of the 
previous one upon the Greek system of arrangement, and 
consists of thirty-eight letters, the two last of which, 6 and 
f, were added after the 12th century. The order of writing 
is from left to right. The capital letters are used m 
inscriptions, and at the beginning of sentences and proper 
names. As to its phonetic elements, the Armenian 
language is rough and consonantal, with the accent on the 
last sySahle. It possesses no grammatical gender, except 
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that a masculine is sometimes made feminine by the 
addition of uki, and that the words for man and woman 
may be prefixed to nouns to express their natural gender, 
there is no dual. The declension is divided into vowel and 
consonantal declensions, each again being subdivided into 
strong and weak There are seven cases, including an 
instrumental. The nine demonstrative pronouns are regu- 
lated by the demonstrative letters s, t, n, the first of which 
expresses pioximity, the second lesser, and the last greater 
distance. The verb has four conjugations, according to 
the class vowels, e, a, u, i, and four tenses,— present, 
imperfect, aonst, and future, the last two having two 
forms. In its syntactical structure the old Armenian 
resembles most nearly the classical Greek The best and 
most recent G-rammais are by H. Petermann (Berlin, 
1872), and M Lauer (Vienna, 1869) ; Dictionanes by 
Aucher and Brand (2 vols , Venice, 1821), and by A. Calfa 
(Pans, 1861), which compnses also the modem dialects 
A good Grammar of the modern Armenian (Western 
dialect) is that of E. Riggs (Constantinople, 1856) Them 
is an essay on the dialect of Tifiis, by H Peteimann, m 
Abhandlungen dev K Academic der Wissenschaften, Beihn, 
1867. The best recent surveys of Aimeman literature are 
by H. G 0 Dwight (Jour. Amer. Or. Soc, m ) and M 
Patcanian (Melanges Asiatiques , l v.) See also, by the 
last-mentioned writer, “ Recherches sur la foimation de la 
langue Armimenne,” m Journal Asiatique , August and 
September 1870 

ARMENIAN LITERATURE With the exception of a 
few fragments incorporated m later waters, the pre-Christian 
literature of Armenia has totally perished. The early 
Armenians seem to have possessed a body of tiaditional and 
histoncal songs analogous to the Shah-nameh of Persia, the 
memory of which lingered long among the common people, 
especially m the province of Koghten Portions of these 
have been pieserved by Moses of Khorene, and investigated 
by several modem scholars (see Veil Hnum Hayasdani, 
l e , Chants hist et pop de VAncienne ArmSnie, J B Emm, 
Moscow, 1850, Dulauner, Rev des J). Mondes, 1852, vol 
xiv , ff Efcudes sur les chants hist de banc Armdnie,” m 
Journal Asiatique, 1852). With the introduction of 
Christianity a great development of literary activity took 
place, which chiefly expended itself, however, m transla- 
tions fiom the Synac and Greek. Armenian students were 
found m Athens and Byzantium, Alexandria and Rome, 
and some of them attained celebuty m their chosen pur- 
suits. To this tendency we owe the preservation, in 
Armenian, of many works that have perished in then 
original languages. Such are the Chronicle of Eusebius, 
some of the works of Philo, Baidesanes, Eaustus of Byzan- 
tium, Leiubna of Edessa, &c. (see Wenuch, De auctorum 
Grcecoi'um versionibus Arabicis, Armenians, dec, Leipsic, 
1812) The 5th centuiy was one of the most flourishing 
periods of Aimeman hteratuie. It was then that Miesrob 
accomplished that modification and development of the 
Armenian alphabet which has frequently procured him the 
honour of being regarded as its inventor (see Pr. Muller, 
Ueber den TJi sprung der Armenischen Schrift, 1865) 
The Old Testament was translated from the Septuagmt by 
Isaac or Sahak, the patriarch (critical edition, Ven 1805) 
These learned men were succeeded by a number of worthy 
disciples, such as Esnig of Golp (Koghb), Gonun the 
biographer of Miesiob, and David the Invincible, a keen 
student of Greek philosophy, who has left us Philosophical 
Definitions and translations from Aristotle (see “ La vie et 
les ouviages de David le phd Armen by Neumann in 
Journal Asiatique, 1829) Yeglnshe or Elisseus wrote a 
veiy popular account of the wars of Vartan against the 
Persians, which has been frequently translated (Neumann, 
London, 1830). Moses of Khorene is one of the most 


important as well as best known lustouans of his native 
countiy. In the 6th century all connection with tho 
centies of Greek cultuie being cut off by the Persian 
monarchs, Armenian literature became almost extinct. In 
the 7th century John the Mamigoman continued Zenob’s 
Histonj of Dai on (Taron) ; Sebeos composed a history of 
Heraclius , Ananias of Slniag was the author of astrono- 
mical works, and Theodoras and Sahak wrote upon theolo- 
gical subjects Among the writers of the 8th century the 
chief place is held by John of Osdm and Stephanus of 
Siuma; and m the 9th centuiy we find John the Catho- 
likos, Thomas Ardzrum, and Miesrob of Hayotz-dsor. In 
the 10th century, Kho&rov the Great, Glievond oi Leontius 
the Presbyter, Giegory of Narek, Moses of Ivalkand, and 
Stephanus Asolik (Assoghik) may be mentioned, and m 
the 11th, Anstakes of Lastiverd, a national kistouan, and 
Matthew Yeretz (ie, the Piesbytei) of Edessa, the bio- 
giapher of Chrysostom 

The 12th and 13th centuries form a second great period 
of Aimeman literature, during which the influence of 
Synac is again perceptible. Gregoiy Magistros, who 
introduced the Arabic system of verification into his 
native language, Narses of Lampion, Meklntar Kosh (see 
Journ Asiat, 1841), John Vanacan (ie., the Monk), 
Vardan the Great (Journ Asiat., 1867), Valiram, and 
Sempad, are a few of the numerous waters of note 
From the 14th to the 18th century there is a falling 
off, the most important work, perhaps, being Thomas ot 
Medzoph's History of Timour. In the 18th century a 
levival took place, which was mainly due to the Mekhifca- 
nsts of Venice (see Langlois, Notice sur le convent Arnie- 
men de V He Samt-Lazare de Vemse, Pans, 1863), and since 
then Armenian literature has acquired a development 
which is reinaikable in the absence of national unity. 
Printing presses have been established in most of the cities 
where Armenians are numerous, the ancient writers have 
been published and studied, the vernacular literature has 
been enriched both by original pioductions and translations, 
and magazines and newspapers have been established m 
many of the centres of Armenian activity. The study of 
the Armenian language and literature by the savants of 
Western Europe has shaied m the general development of 
Indo-European philology The eaiher labours of llivola 
(1633), Villote, La Croze, Osgan, Villefioy, and Freret 
have been almost completely eclipsed by such men as 
Saint Martin (an Armenian by race), Dulaurier, Langlois, 
Bord, and Prudliomme m Fiance , Neve in Holland ; Emm, 
Patcanian, and Brosset in Russia, and Wmdisehmann, Marie, 
Spiegel, Justi, Neumann, and Petermann in Geimany, 

See Somal’s Quadio della storia let. di Aim., Kankm, Hist, de la 
lit Arm , Patcanian, “Cat, do la lit Ann.,” in Milangn Asiat , 
vol iv Petcrsb., I860 , Neumann's Vcrsuck einer Gcsch . der Arm, 
Lit ; Alislian's Tableau succinct de l hist, et de la lit, de X Arm., 
1860 , Ilamachod’s Chronological succ of Arm. Patriarchs (m 
Armenian). 

ARMENIAN VERSION. The Armenian version of 
the Bible was undertaken m the year 410 by Miesrob, with 
the aid of his pupils Joannes Ecelensis and Josephus Pal- 
nensis It appears that the patriarch Isaac first attempted, 
inconsequence of the Peisians having destroyed all the copies 
of the Greek version, to make a translation from the 
Peshito; that Miesrob became his coadjutor m this work, 
and that they actually completed their translation from 
the Syriac But when the above-named pupils, who had 
been sent to the ecclesiastical council at Ephesus returned, 
they brought with them an accurate copy of the Greek 
Bible Upon this Miesrob laid aside Ins translation from 
the Peshito, and prepared to commence anew from a more 
authentic text Imperfect knowledge of the Greek lan- 
guage, however, induced bun to send his pupils to Alexan- 
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dna to acquire accurate Greek scholarship , and, on their 
return, the translation was accomplished Moses of 
Khorene, the historian of Armenia, who was also employed, 
as a disciple of Miesrob, on this version, fixes its completion 
m the year 410 , but he is contradicted by the date of 
the Council of Ephesus, which necessanly makes it subse- 
quent to the year 431 In the Old Testament this version 
adheies closely to the LXX , but, m the book of Daniel, 
it has followed the version of Theodotion. Its most striking 
chaiacteristic is, that it does not follow any known recen- 
sion of the LXX Although it more fiequently agrees 
with the Alexandrine text, m readings which are peculiar 
to the latter, than it does with the Aldine or Complutensian 
text, yet, on the other hand, it also has followed readings 
which are only found in the last two. Bertholdt accounts 
for this mixed text by assuming that the copy of the Gieek 
Bible sent from Ephesus contained the Lucian recension, 
that the pupils brought back copies accoidmg to the 
Hesychian recension fiom Alexandria, and that the trans- 
lators made the latter their standard, but corrected their 
version by aid of the former The version of the Hew 
Testament is equally close to the Greek original, and also 
represents a text made up of Alexandrine and Occidental 
readings This version was afterwards revised and adapted 
to the Peshito, in the 6th century, on the occasion of an 
ecclesiastical union between the Syiians and Armenians 
Again, in the 13th century, an Armenian king, Hethom 
or Haitho, adapted the Armenian version to the Vulgate, 
by way of smoothing the way for a union of the Homan 
and Armenian churches. Lastly, the bishop, Uscan, who 
printed the first edition of this version at Amsterdam in 
1666, is also accused of having interpolated the text, 
by adding all that he found the Vulgate contained mote 
than the Armenian version. The existence of the vcisc 
1 John v 7, in this version, is ascribed to this supple- 
mentary labour of Uscan It is clear from what has 
been said, that the critical uses of this veision are limited 
to determining the readings of the LXX. and of the Greek 
text of the Hew Testament which it represents, and that 
it has suffered many alterations which dimmish its useful- 
ness m these respects 

ARMENTlJlRES, a well-built and flourishing town, in 
the department of Hord in France, on the Lys, nine miles 
HW of Lille, It canies on considerable manufactures 
of leather, cotton, cloth, linen, lace, soft-soap, beet-root 
sugar, salt, Ac. Situated as Armenticres is on the frontier, 
its annals are full of instances of military occupation and 
pillage, fiora the 14th century downwards. Population, 
15,579. 

ARMFELT, Gustav Mauritz, Baron, afterwards 
Count, eldest son of a Finnish nobleman, was boin at 
Juva in 1757. He entered the army and gamed the favour 
of Gustavus III., who appointed him to a post m the service 
of the Crown Prince, and afterwards made him general of 
a division of the army in the war against Russia. lie was 
successful m his military operations, and also materially 
aided the king m quelling a conspiracy of the officers. In 
1790 he signed the tieaty of peace at Verela; and two 
years later, when Gustavus was mortally wounded by an 
assassin, Armfelt was named by him governor of Stock- 
holm. But the regent Charles, the late king’s brother, 
was not well disposed towards him, and he took an 
opportunity to leave the country as ambassador to Haples. 
While there he entered into a conspiracy to depose the 
regent. This was discovered; he was outlawed and 
condemned to death, and his associates -were severely 
punished. The accession of Gustavus IV. restored him 
to his honours, and after the revolution of 1800, by 
which the cx-regent became king, he was made president 
of the military council. Being suspected of having a share 
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! m the poisoning of the prince of Augustenburg, he fled 
from Sweden and took refuge at the Russian court, where 
he received the highest honours He died m 1814 at 
Tzaiskoe-Selo. 

ARMIHIUS, James, a distinguished Dutch theologian, 
author of the modified Refoimed theology that receives from 
him its name, was born at Oudewater, South Holland, 1560 
Armimus is a Latinised foim of Ins family name Heimanns 
or Hermannson. His father, a cutler, died while he was 
an infant, leaving a widow and three children Theo- 
dore iEmihus, a priest, who had turned Protestant, 
adopting James, removed with him to Utrecht, but died 
when his charge was m his fifteenth year Rudolph 
Snelhus, the mathematician, a native of Oudewater, then a 
piofessor at Marburg, happening at the time to visit his 
eaily home, met Armimus, saw promise in him, and 
undertook his maintenance and education But baldly 
was he settled at Marburg when the news came that the 
Spaniards had besieged and taken Oudewater, and mui- 
dered men, women, and clnldien, sparing only certain 
matrons and maids, “ who had been sold by auction to tho 
soldiers at two or three dollars each.” Aniumus hurried 
home, hut only to find all his l elatives slam. In February 
the same year (1575), the umveisity of Leyden had been 
founded, and was becoming a rallying point and nuisery 
for the nascent literary genius, theological activity, and 
scholaiship of the country. Armimus seized the oppor- 
tunity thus afforded of put suing his studies at home. The 
six years he lemamed at Leyden (1576-82) weie years of 
active and innovating thought m Holland. The War of 
Independence had started conflicting tendencies in men’s 
minds. To some it seemed to illustrate the necessity of 
the State tolerating only one lcligion, hut to others the 
necessity of the State tolerating all Richaid Koomhert 
argued, m private confeiences and. public disputations, that 
it was wrong to punish heietics, and his great opponents 
were, as a rule, the ministers, who maintained that there was 
no room for moio than one religion in a State. Casper 
Koolhaes, the heioic minister of Leyden — its first lecturer, 
too, m divinity — pleaded against a too rigid uniformity, for 
such an agreement on “fundamentals” as had allowed 
Reformed, Lutherans, and Anabaptists to unite Leyden 
had been happy, too, in its first professors. Theie taught 
in theology William Feuguermus, a mild divine, who had 
written a treatise on persuasion in religion, urging that as 
to it “ men could be led, not driven ; ” Lambeit Danseus, 
who deseives remembrance as the first to discuss Christian 
ethics scientifically, apart from dogmatics , John Drusius, 
the Orientalist, one of the most enlightened and advanced 
scholars of his day, settled later at Fianeker; John 
IColmann the younger, best known by his saying that high 
Calvinism made God “ both a tyrant and an executioner ” 
Snellius, Arminius’s old patron, now removed to Leyden, 
expounded the Ramist philosophy, and did his best to 
start his students on the search after truth, unimpeded by 
tho authority of Aristotle. Under these men and influ- 
ences, Armimus studied with signal success ; and the pro- 
mise he gave induced the merchants’ guild of Amsterdam 
to bear the further expenses of his education. In 1582 he 
went to Geneva, studied there awhile under Theodore Beza, 
bub had soon, owing to his active advocacy of the Ramist 
philosophy, to remove to Basle. After a short hut brilliant 
career there he returned to Geneva, studied for three years, 
travelled, in 1586, in Italy, heard Zarabclla lecture on 
philosophy in Padua, visited Rome, and, open-minded 
enough to see its good as well as its evil, was suspected 
bj the stern Dutch Calvinists of Popish leanings. Hext 
year he was called to Amsterdam, and there, in 1588, 
was ordained to the ministry. He soon acquired the 
reputation of being an elegant preacher and faithful 
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pastor. Fe ^as commissioned to organise tlie educational 
system of tlie city, and is said to have done it well He 
greatly distinguished himself by fidelity to duty during a 
plague that devastated Amsterdam in 1602. In 1603 he 
-was called to a theological professorship at Leyden, which 
he held till his death m lb 00. 

Armimus is best known as the founder of the anti-Calvin- 
istic school in Reformed theology, which created the Remon- 
strant Church m Holland (see Remonstrants), and con- 
tributed to form the Arminian tendency or party m England. 
He was a man of nnld and liberal spmt, broadened by 
■varied culture, constitutionally averse to narrow views and 
unforced uniformity. He lived m a period of severe 
systematising The Reformed strengthened itself against 
the Roman Catholic theology by working itself, on the one 
hand, into vigorous logical consistency, and supporting 
itself, on the other, on the supreme authority of the Scrip- 
tures. Calvin’s fiist principle, the absolute sovereignty of 
•God, had been so applied as to make the divine decree 
determine alike the acts and the destinies of men ; and his 
formal principle had been so construed as to invest his 
system with the authority of the souice whence it professed 
to have been drawn Calvinism had become, towards the 
dose of the 16th century, supreme m Holland, but the 
very rigour of the uniformity it exacted provoked a reaction 
Ltichard Koornheit could not plead for the toleration of 
heretics without assailing the dominant Calvinism, and 
so he opposed a conditional to its unconditional predestina- 
tion. The two ministers of Delft, who had debated the 
point with him, had, the better to turn his arguments, 
descended from the supialapsarian to the infralapsanan 
position, i e., made the divine decree, instead of precede 
and determine, succeed the fall. This seemed to the high 
Calvinists of Holland a grave heresy. Armimus, fresh from 
Geneva, familiar with the dialectics of Beza, appeared to 
many the man able to speak the needed word, and so, m 1589, 
he was simultaneously invited by the ecclesiastical court of 
Amsteidam to refute Koornhert, and by Martin Lydius, 
professor at Franeker, to combat the two infralapsanan 
ministers of Delft. Thus led to confront the questions of 
necessity and free will, his own mind became unsettled, 
with the result, that the further he pursued his inquiries 
ike more he was inclined to assert the freedom of man and 
limit the range of the unconditional decrees of God. This 
change in doctrinal belief became gradually more apparent 
in his preaching and m his piivate conferences with his 
clerical associates, and occasioned much controversy in the 
ecclesiastical courts. The controversy was greatly embit- 
tered, and the differences correspondingly sharpened, by 
his appointment to the professorship at Leyden. He had 
as colleague Francis Gomarus, a strong supralapsanan, 
perfervid, irrepressible; and their collisions, personal, 
official, political, tended to develop and define their respec- 
tive positions Armimus died, worn out by uncongenial 
controversy, before his system had been elaborated into the 
logical consistency it attained m the hands of his celebiated 
successor, Simon Episcopus, but though inchoate in detail, 
it was in its principles clear and coherent enough. These 
may be thus stated • — 

1. The decree of God is, when it concerns His own 
actions, absolute, but when it concerns man’s, conditional, i.e., 
the decree relative to the Saviour to be appointed and the 
salvation to be provided is absolute, but the decree relative 
to the persons saved or condemned is made to depend on 
the acts — belief and repentance in the one case, unbelief 
and impenitence in the other — of the persons themselves 

2. The providence or government of God while sovereign, 
is exercised in harmony with the nature of the creatures 
governed, i.e , the sovereignty of God is so exercised as to 
be compatible v ith the freedom of roan. 
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3 Man is by ongmal nature, through the assistance of 
divine grace, fiee, able to will and perform the right , but 
is m his fallen state, of and by himself, unable to do so , 
needs to be regenerated in all Ins powers before he can do 
what is good and pleasing to God. 

4 Divine grace ouginates, maintains, and peifects all 
the good m man, so much so that he cannot, though rege- 
nerate, conceive, wall, or do any good thing without it 

5. The saints possess, by the grace of the Holy Spmt, 
sufficient strength to peiseveie to the end in spite of sin 
and the flesh, but may so decline from sound doctnne as 
to cause divine giace to be ineffectual. 

6. Every believer may be certain oi assured of his own 
salvation. 

7. It is possible for a regenerate man to live without 
6111 . 

Arminius’s works are mostly occasional tieatises drawn 
from him hy controversial emergencies, but they everywhere 
exhibit a calm, well-furnished, undogmatie, and progressive 
mind. Characteristic are such sayings as these m letters 
to his friend, Uitenbogaeit — “Tiuth, even theological 
truth, has been sunk m a deep well, whence it cannot be 
drawn foith without much effort.” “ I should be foolish 
were I to concede to any one so much of right in me, as 
that he should be able to disturb me as often as he had a 
nnnd. Be this my brazen wall, a conscience void of 
offence. Forward let me still go in my search after truth, 
and therein let me die with the good God on my side, even 
if I must needs incur the hatred and ill-will of the whole 
world.” He was essentially an amiable man, who hated 
the zeal for an impossible orthodoxy that constrained “the 
church to institute a search after cumes which have not 
betrayed an existence, yea, and to drag into open conten- 
tions those who are meditating no eviL” His friend Peter 
Bertius, who pronounced his funeial oration, closed it with 
these words, — “There lived a man whom it was not pos- 
sible for those who knew him sufficiently to esteem , those 
who entertained no esteem for him are such as never knew 
him well enough to appreciate his merits. ” 

The works of Arminms (in Latin) w eie published m a single quarto 
volume in 1631 The first volume of an English translation, with 
copious notes, by James Nichols, was published m 1825, the second 
in 1828, but tlie thud and concluding volume is still due A life 
was wntten by Casper Brandt, son of Gerald Biandt, the histonan 
of the Dutch Reformation, and published m 1724 ; republished and 
annotated by tho historian Mosheim in 1725 ; tianslated into 
English by the Rev John Guthne, and published m 1854. 

(A. m r.) 

ARMISTICE, a temporary suspension of hostilities by 
mutual agreement between two nations at war, or their 
respective forces. An armistice may be either general or 
particular : in the first case, there is a complete cessation 
of hostile operations in every part of the dominions of the 
belligerent powers; in the second, there is merely a 
temporary truce between two contending armies, or between 
a besieged fortress and the force besieging it. A general 
armistice cannot be concluded by the commanders-m-chief 
unless special authority has been previously delegated to 
them by their respective governments; otherwise, any 
arrangement entered into by them requires subsequent 
ratification by the supreme powers of the states. A 
partial truce may be concluded by the officers of the 
respective powers, without any special authority from their 
governments, wherever, from the nature and extent of the 
commands they exercise, their duties could not be efficiently 
discharged without their possession of such a power. The 
conduct of belligerent parties during an armistice is 
regulated by the following general conditions, which, 
however, may be set aside by special agreement: — (1*) 
Each party may do, within the limits prescribed by the 
trace, whatever he could have done in time of peace. For 
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example, he can raise troops, collect stores, receive 
reinforcements, and fortify places that are not actually in 
a state of siege. (2 ) Neither party can take advantage of 
the armistice to do what he could not have done had 
military operations continued. Thus he cannot throw- 
provisions or reinforcements into a besieged town, and 
neither besiegers nor besieged are at liberty to repair their 
fortifications or erect new works. (3 ) All things contained 
in places, the possession of which was contested, must 
remain in the state in which they were before the armistice 
began. Any infringement by either party of the conditions 
of the truce entitles the other to recommence hostile opera- 
tions without previous intimation. 

ARMORICA. The Armorici were, m Osesar’s time, the 
Celtic inhabitants of the coast from the Loire to the Seme 
The word appears to be composed of “ ar,” near, and 
“ mor,” the sea, and would originally be applicable to any 
maritime population. It is said to be akin to “ Monni,” 
and “ Pomerania ” (Po-more) In the Middle Ages the 
name Armorica was still further narrowed into an equivalent 
for Brittany. 


ARMS and ARMOUR. The history of arms and 
armour forms one of the most suggestive chapters m the 
history of civilisation. The use of stone weapons appears 
to have been universally characteristic of the earlier, as it 
is still distinctive of the ruder races of mankind. The 
forms of the weapons fabricated m this intractable material 
were of necessity few and simple The commonest and 
most widely distributed type is that of the imperforate 
axe, varying from the roughly-dressed wedge of flint, to 
the finely-shaped and highly-polished lenticular “celt.” 
They were fabricated of flint, dionte, greenstone, serpentine, 
indurated clay-slate, m short, of almost evexy material 
capable of being worked into the desired form, and of 
retaining the requisite sharpness of edge. Spear-heads 
and arrow-points were chipped in flint with such surprising 
dexterity and skill, that they were nearly as effective as 
those subsequently fabricated in metals, and not much 
inferior m form and finish. The highest efforts of the 
ancient stone-workers culminated m the short leaf-shaped 
kmfe-dagger of flint, suggestive of the form which after- 
wards became the characteristic weapon of the Bronze 
Age, the leaf-shaped sword. These kmfe-daggers of flint 
exhibit considerable variety 
of form, though always of 
the same type. They vary 
also m size, but seldom ex- 
ceed about 12 inches m 
length They are never 
ground or polished, but delicately chipped to a straight 
edge, while the flakes are so regularly removed from the 
convex portions of the blade as to give a rippled or 
wavy surface, and the corners of the handle are deli- 
cately crimped, thus producing an appearance of great 
beauty and finish 

The Bronze Age — In the earliest interments in which 
the weapons deposited with the dead are of other materials 
than stone, a peculiar form of bronze dagger occurs It 
consists of a well-finished, thin, knife-like blade, usually 
about 6 inches m length, broad at the hilt and tapenng to 
the point, and always riveted to the handle by massive 
rivets of bronze. It has been found associated with stone 
celts, both of the roughly-chipped and the highly-polished 
kind, showing that these had not been entirely disused 
when bronze became available. A later type of bronze 
dagger is a broad, heavy, curved weapon, usually from 9 
to 15 inches in length, with massive rivets for attachment 
to an equally massive handle. The leaf-shaped sword, 
however, is the characteristic weapon of the Bronze Period, 
It is found all over Europe, from Lapland to the Mediter- 


Fxa 1 — Leaf-shaped flint Dagger. 


ranean No warlike weapon of any period is more graceful 
in form or more beautifully finished. The finish seems to 
have been given in the mould without the aid of hammer 
or file, the edge being formed by suddenly reducing the 
thickness of the metal, so as to pioduce a narrow border 
of extreme thinness along both sides of the blade from hilt 
to point. The handle-plate and blade were cast in one 
piece, and the handle itself was formed by side plates of 
bone, horn, or wood, riveted through the handle-plate. 
There was no guard, and the weapon, though short, was 



Fig 2 — Leaf-shaped bronze Sword. 

well balanced, hut more fitted, however, for stabbing aud 
thrusting than for cutting with the edge The Scandinavian 
variety is not so decidedly leaf-shaped, and is longer and 
heavier than the common British form , and instead of a 
handle-plate, it was furnished with a tang on which a round, 
flat-topped handle was fastened, like that of the modern 
Highland dirk, sometimes surmounted by a crescent-like 
ornament of bronze A narrow, rapier-shaped variety, 
tapering from hilt to point, was made without a handle- 
plate, and attached to the hilt by rivets like the bronze 
daggers already mentioned This form is more common in 
the British Isles than m Scandinavia, and is most abundant 
m Ireland The speai-heads of the Bronze enod present 
a considerable variety of form, though the leaf-shaped pre 
dominates, and barbed examples are extremely rare. Some 
British forms of this weapon are of great size, occasionally 
reaching a length of 27 inches The larger varieties are 
often beautifully designed, having segmental openings on 
both sides of the central ridge of the blade, and elaborately 



Fig 3 — Bronze Spearhead, length 19 inches, 
ornamented with clievrony patterns of chased or inlaid 
work both on the socket and blade. Arrow-points are 
much rarer in bronze than in flint. In all probability the 
flint arrow-point (which was equally effective and much 
more easily replaced when lost) continued to be used 
throughout the Bronze Period Shields of bronze, circular, 
with hammered-up bosses, concentric ridges, and rows of 
studs, were held m the hand by a central handle underneath 
the boss. The transition period between the Bronze and 
Iron Ages m Central Europe is well defined by the occur- 
rence of iron swords, which are simple copies of the leaf- 
shaped weapon, with flat handle-plate previously fabricated 
in bronze. These have been found associated with articles 
assigned to the 3d or 4th century b,c. 

The Greek Heroic Age . — The Greek sword of the heroic 
age is described by Homer as double-edged, long, sharp, 
and trenchant, the blade of bronze, and the hilt and scab- 
bard adorned with gold or silver studs. In the Homeric 
combats, however, the spear, lance, or javelin always plays 
the principal part, and the sword is only used when the 
combatants meet at close quarters, the spear having failed 
to decide the contest. Both sword and spear appear to 
have been of the forms which are characteristic of these 
weapons in the Bronze Age of Central and Northern 
Europe. The bow of Pandarus is described as made of 
ibex-horn and strung with sinews. The arrow-head is the 
only part of the warrior’s equipment which Homer expressly 
describes as of iron, and the mode of its insertion in a split 
in the head of the shaft, where it was made fast by a li ga- 
ll. — 70 
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fcure of smew, is precisely that which is still adopted by 
modem savages with their arrow-points of flint The 
defensive armour of the heroic ages was also entirely of 
bronze In consisted of helmet, cuirass, greaves, and 
shield The helm was sometimes a simple casque, or close- 
fitting headpiece, but more frequently adorned with crest 
and plumes The cuirass of bronze was often elaborately 
engraved and adorned with gold The greaves covered the 
leg to the instep, and were either of bronze or some similar 
compound metal of great toughness and flexibility. The 
shield, round or oval m form, is described as of bronze, 
backed or covered with hide, and decorated with bosses 
and concentric rings of metal We have a gauge of the 
size of Hector’s shield m the lines— 

“Hector of the gleaming helm 
Turned to depart , and as he moved along 
The black bull's-hide his neck and ancles smote, 

The outer circle of Ins bossy shield ' ’ 

11 VI. llo-llo 

Greek Historic Age— In the early histone ages the 
characteristic weapons of the Gieek armies were determined 
by the military tactics of the period The mode of fight- 
ing in heavy phalanx necessitated the use of long, heavy 
spears. The Hophtes when massed m phalanx stood 
sixteen deep, the men of each rank close together, shield 
touc hin g shield, the pikes of each line, 21 to 24 feet long, 
projecting from 2 to 13 feet in fiont of the foremost rank 
at equal distances. The shield of the early monuments, 
though still large, is not nearly so large as that of Hector, 
usually reaching from the shoulder to the knee, and still 
retaining its round or oval form and bold convexity On 
the eaily vases the shields are represented as adorned 
with a great variety of devices. We now find the helm 
having a lengthened neck -guard, side-guards for the 
face, frontlet, and prolonged crest, sweeping gracefully 
over the rounded top of the head-piece and falling down 
the back. At the time of the Peloponnesian war the 
linen corselet, so much m favour among the Egyptians, 
Assyuans, and Asiatics generally, was introduced instead 
of the heavy cuirass of the Hophtes, and a smaller shield 
substituted for the larger and heavier one previously 
m use, while the length of the sword was considerably 
increased. The hght-armed troops were furnished with a 
light javelin provided with a strap or thong attached to the 
middle to assist m hurling it. The mounted troops were 
s imila ily equipped as to their defensive armour, and fur- 
nished with a longer sword, a j’avelin, and a shoit dagger. 

Egyptian — The strength of the Egyptian armies m the 
earliest times consisted of archeis, who fought either on 
foot or from chariots The Egyptian how was somewhat 
shorter than the height of a man The stung was of hide, 
catgut, or cord. The arrov r s varied from 24 to 34 inches 
in length, and were usually of reed, winged with three 
feathers and pointed with heads of bronze These were 
sometimes cast with sockets and sometimes with tangs 
Arrow-heads of flint are occasionally found m the tombs 
along with those of bronze, and Sir Gardner Wilkinson 
remarks on this, that “flint anow-heads w r ere not confined 
to an ancient era, nor were they peculiar to Egypt alone , 
the Persians and other Eastern peoples frequently used 
them even in war The Egyptian archers were provided 
with a falchion, dagger, mace, or battle-axe, for close com- 
bat ; their defensive armour consisted of a quilted head- 
piece and coat, but they carried no shield, ■which would 
have been an impediment to the free use of the bow The 
infantry were classified according to the weapons with 
which they fought, as spearmen, swordsmen, clubmen, 
and slingers. The spears were 5 or 6 feet long, with large 
triangular or leaf-shaped heads of bronze, socketed and 
fastened to the shaft by a single rivet through the socket. 


The speaimen fought in close phalanx, and were furnished 
with shields of a peculiar form, rectangular below and 
semicircular above, like a round-headed door, about half 
the height of a man Then shields were covered with 
bull’s hide, having the hair outwards, strengthened by 
nma and studs of metal, and furnished with a round sight- 
hole m the middle of the semicircular upper part. They 
Tia.fl quilted helmets, and cuirasses of bronze scales or quilted 
with bands of metal, but no greaves The early Egyptian 
sword was of bronze, stiaight, double-edged, tapenng from 
hilt to point, and varying from 30 to 36 inches m length 
Axes, with shoit handle and an oblong or ciescentic blade, 
with segmental openings, fastened to the handle and 
unsocketed, maces and clubs of various fomis, and short, 
leaf-shaped daggers of bronze, weie also used 

Assyt tan — The Assyrian sword, as represented on the 
monuments, resembled the Egyptian, but was worn on the 
left side, slung iu a nearly horizontal position by the waist- 
belt. The bow was also a favounte weapon with the 
Assyrians, and lances, spears, and javelins, -with oblong, 
leaf-shaped and unbaibed heads, constantly appear upon 
the sculptures The shield was round and convex; the 
helm frequently conical, tiuncated or curved forward, and 
with pieces to protect the neck at the back and sides 
Their cuirasses were close-fitting tunics made of many 
layers of flax, plaited or interwoven, and hardened and 
cemented with glue, — a species of linen corselet frequently 
referred to as in use also among the Egyptians, the Greeks, 
and the Homans. 

Etruscan — The arms and armour of the Etruscans were 
in the mam similar to those of the Greeks Their cui- 
rasses, however, were provided with overlapping shoulder- 
guards, a peculiarity not observed m Greek armour. The 
shields weie round and exceedingly convex, the helmets of 
very various forms, with a general tendency to a deep, bell- 
shaped contour, adorned with an excessively elevated and 
elongated crest, and sometimes with alated projections of 
considerable height rising from opposite sides near the 
apex of the helm. 

Homan . — The early Roman sword, like that of the 
Greeks, Egyptians, and Etruscans, was of bronze. We 
have no direct statement as to its form, but m all proba- 
bility it was of the leaf-shaped form so universally charac- 
teristic of this weapon in bronze. We gather fiom the 
monuments that, in the 1st century b o , the Roman sword 
was short, worn on the light side, suspended from a 
shoulder-belt, and reaching from the hollow of the back to 
the middle of the thigh, thus representing a length of from 
22 inches to 2 feet The blade was straight, double-edged, 
and obtusely pointed. On the Trajan column (114 a.d ) 
it is considerably longer, and under the Flavian emperors 
the long, single-edged spxdka appears frequently along with 
the short sword. The characteristic weapon peculiar to the 
Romans, however, was the pilum. The foim of this weapon 
and the mode of using it havo been minutely de 15 cubed by 
Polybius, but his description has been much misunderstood 
in consequence of the rarity of representations or remains 
of the j mlim It is shown on a monument at St Remi, in 
Provence, assigned to the age of the first emperors, and in a 
bas-relief at Mayence, on the grave-stone of Quintus Petilius 
Secundus, a soldier of the 15th legion A specimen of 
the actual weapon is in the museum at Weisbaden. It is 
a pike with a stout iron head, carried on an iron rod, about 
20 inches m length, which terminates in a socket for the 
insertion of the wooden shaft. As represented on the 
monuments, the iron part of the weapon is about one-third 
of its entire length, and its junction with the wooden part 
of the shaft is fortified by a knob or swelling which is 
peculiar to this weapon. 'When used as a javelin at short 
distances it had a most embarrassing effect. Piercing the 
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shield, the slender iron neck of the weapon bent with the 
weight of the shaft, which then dragged along the ground, 
so that the shield wasrendeied useless for defence When 
used at close quarters it not only answered all the puiposes 
of the modern bayonet, but when fhmly wielded m both 
hands it was equally efficient to waid off s woid-strokes, 
which fell harmless upon the long and strong iron neck of 
the weapon Polybius states that the legionary receiving 
the sword-stiolces, with cool steadiness, upon his pilum , 
soon turned the swords of the enemy into mere hacked and 
blunted stngils or skin-scrapeis Vegetius also descubes 
the pilum in a modified form as used m the armies of the 
Lower Empire, and in a still more modified form it re- 
appears as the angon of the Franks, to be noticed further on 
The defensive armour of the Romans m eailier times 
resembled that of the Greeks as previously desciibed, and 
was chiefly of bronze, consisting usually of helmet with crest 
and cheek-pieces, cuirass of bieast and back plate*, modelled 
60 the form of the bust, and having a border of leather hands 
or straps, falling vertically so as to protect the lower pait of 
the body On the columns of Tiajan and Antonme the cui- 
rass proper is given to the chiefs only, the legionanes having 
their cuirasses of leather or linen, on which are sewn circulai 
plates of metal, with shoulder-pieces and oblong plates 
descending veitically from the lowei boidei of the cuirass 
There are two varieties of shield on the Tiajan column, — an 
oblong, rectangular, and highly convex foim, peculiar to 
the legionanes, and an oval, flattened form borne by the 
knights and velites. In later times the oval shield was 
assumed by the legionanes. The Roman helmets in the 
time of the early emperors were simple skull-caps with a 
hollowed neck-guard, a small bar acting as a visor, and 
hinged cheek-pieces which fastened under the chin In 
the declining days of the empiie the helmet became deeper, 
the shield larger and moic vaiicd in form, the length of 
the sword was greatly increased, and uniformity of weapons 
and equipment was no longer observed 

Frankish — The characteristic weapon of the Fianks of 
the Merovingian epoch (450-760 ad) was the francisca 
or battle-axe, which they used as a missile Procopius 
describes it as having a broad blade and a short haft, and 
it is said that the blow of an axe when liuiled would pierce 
a shield or kill a man, and that the Franks raiely missed 
their aim Agathias, the contmuator of Procopius (535 
ad), says they wear no body armour, few of them even 
having helmets, but they cany round shields, swords of the 
length of a man’s thigh, axes having double edges, and 
darts which are used either for throwing or for thrusting. 
These darts had barbed iron heads, and were used as the 


F io. 4. — Iron head of Angon from a grave at Darmstadt, 38 in. long. 

pilum was used by the Romans, When the angon was 
fixed m the enemy’s shield the custom of the Frank was 
to bound forward, place his foot on the end of the dart as 
it traiied along the ground, thus compelling the enemy to 
lower his shield, when he hulled him with his axe or sword. 
The Frankish sword was a short, straight, broad-bladed, 
double-edged weapon, somewhat obtusely pointed, and 
usually about 30 to 32 inches in length. The sword and 
francisca of Chjdderic, one of the first of the Merovingian 
kings (457-481), were discovered in Ins tomb at Tournay 
in 1653, and are now in the museum of the Louvre. The 
sword has a short, straight cross-piece at the lower end of 
the hilt, and the pommel is of the same form, but smaller. 
The Oailovingian epoch, though almost devoid of distinc- 
tive characteristics as regards the arms in use, is remark- 
able for the gradual change from infantry to cavalry, and 


represents the transition to the period of chivalry. The 
development of the two military orders of the knights or 
men-at-arms and the common infantry soldiers, serfs or 
peasants, may be said to have begun m the armies of Charle- 
magne, and the superior class of fighting men m his time 
had added to the ordinary equipment of the earlier Franks 
the helm and coat of mail. 

Scandinavian — The swoids of the early Iron Age in 
Scandinavia are fiequcntly found in the mosses of Schleswig, 
associated with objects bearing a strongly-marked analogy 
to those recovered from the graves of our own Pagan 
Anglo-Saxon ancestors, of the period dating approxi- 
mately from the 5th to the 7th centuries of the Chris- 
tian era They are long, straight, double-edged, and 
often richly damascened. On the tangs of several of 
those found at Nydam are the names of the armourers, 
some of which are of the Roman form. The grip of the 
hilt was circular, usually narrow in the middle, and the 
cioss-pieces above and below were similar in shape. The 
sheaths were of wooden laths, adorned with tastefully- 
executed mountings m bronze On one of the chapes an 
insciiption in the earher Runic alphabet occurred. Associ- 
ated with these swords were flat, circular wooden shields, 
of 22| to 44 inches diameter, having a single handle under 
the central boss, and bosses and mountings sometimes of 
iron, but more frequently of bronze Helmets were raie, 
but chain-armour of interlinked iron rings, of alternate 
rows of riveted and welded rings, was in use. The sword 
of the eaily Viking time m Scandinavia was long and 
heavy, usually double-edged, with strong rectangular cross- 
piece, narrow gup, and massive square oi tuangular pommel. 
In the later Viking time single-edged swords were more 
common, and the pommel was frequently tn-lobed, and the 
cross-piece elongated so as to form a decided guard. The 
shields were usually circular or oval, often painted and 
adorned with devices, and conical helmets and coats of 
mail wore common. 

Anglo-Saxon . — The early Anglo-Saxon sword was usually 
about 3 feet long, straight, double-edged, bioad in the 
blade, and rounded at the point, with hilt and grip and 
cioss-piece like those of the early Scandinavian swords 
previously described. As the sword was not earned by 
any man under the rank of thane, it is not often met with 
in Anglo-Saxon interments. With them, as with the 
Franks, it was a horseman’s weapon, and the common 
accoutrement of the infantry was a spear, an axe, a shield, 
and a set amasax, or heavy single-edged knife. The Saxon 
spear was a narrow, long-bladed weapon, varying greatly 
in form and dimensions, but geneially characterised by the 
socket being slit or unclosed throughout its length The 
axe was nanow-bladed and single-edged, and sometimes 
peaked at the hack The shield, which was circular or 
oval in form, was of wood, cQvered with leather, and fur- 
nished with a high conical boss, often terminating in a pipe 
or a button. Anglo-Saxon warriors of the 10th century are 
represented in the manuscripts as wearing hauberks of 
mail and rounded casques. The AsHfric manuscript, of the 
end of the lltl century, shows the tri-lobed sword-lnlt and 
round shield 

Norman . — The arms and armour of the Normans at the 
period of the conquest of Normandy were, of course, 
Scandinavian The Norman arms of the period of the 
conquest of England are portrayed on the Bayeux tapestry. 
The sword is still of the Scandinavian type, long, straight, 
double-edged, and somewhat tapering, and round or ob- 
tusely pointed with cross piece and pommel. The horse- 
men are armed with long lances as well as swords. ^ On 
the tapestry the Normans are represented as well provided 
with archers and cavalry, of which the Saxons are ap- 
parently destitute Maces and clubs appear also among the 
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•weapons ; and axes, with shafts from 4 to 5 feet in length 

appear in the hands of both Normans and Saxons, lhe 

Norman shield is large and 

kite-shaped, provided with 

arm-strap and handle, and 

adorned with emblazon- 

ments of badges or devices. jfo 0 

Few examples of the older f JlfL 

circular shield appear on the u 0 °/®3A, 

tapestry, and these few are I \. 

Saxon. The body armour J / 

consisted of a long hauberk, //WnM %. 

ringed or trellised, with di- // PPwVH 

vided sldrt, and having the fy 5^7? 

hood and body in one piece. y /j j 

The helmet was deep, coni- /yj / 

cally topped, and furnished Cy / 

with a nasal. /-( 

English after the Norman f 
Conquest . — The armour in 

use in Engtond since the pe- Jla tte B a 

nod of theNorman Conquest 

may be briefly divided into four groups, each associated 
with its own historical period. True mail armour of inter- 
linked rings was generally adopted in the time of the 
Crusades, and its use extended to about the beginning of 
the 14th century. Towards the close of the 12th century 
the long plaited or mailed skirt, divided at the bottom, as 
we see in the Bayeux tapestry, had been superseded by a 
short-sleeved tunic, generally of chain-mail, reaching only 
to the knees, but sometimes covered with variously-shaped 
plates of metal This short hauberk was confined by a 
belt about the waist, and furnished with a hood or coif, 
over which a close-fitting helm was worn. In the 13th 
century there was less uniformity of military equipment. 
The hauberk was again lengthened to the middle of the 
leg, and had a coif to cover the head, over which the 
massive helm, with or without a nasal, was worn, sometimes 
with a movable visor. The sleeves of the hauberk were 


prolonged, and mittens added to protect the hands; the 
lower limbs were covered with mail, the coverings above 
the knee being called chaussons, and those below the knee 
chausses. The sword was long, straight, and pointed, 
generally with a short recurved guard and rounded pommel. 
The shield was small, triangular, or heater-shaped ; the helm 
massive, high, and flat-topped. After the middle of the 1 3th 
century secondary defences of plate for the protection of the 
joints began to be introduced ; the hauberk was shortened, 
the mittens of mail were divided into fingers, the helm 
was often rounded at the top, and greaves and shoulder- 
plates were introduced. The period of mixed mail and 
plate armour extends from about 1300 to about 1410. 
The introduction of secondary defences of plate for the 
weaker and more exposed parts of the mail-suit gradually 
changed the character of the armour, until it produced the 
complete panoply of plate-armour. In the first half of the 
14th century the sleeves of the hauberk were shortened, 
demi-brasarts were introduced for the protection of the back 
of the upper arm, and vambraces worn on the front of the 
lower arm, roundles were added in. front of the shoulder- 
joints and at the elbows, and the greaves or jambarts were 
continued over the feet in laminated plates. The bassinet 
was now worn beneath the huge sugar-loafed helm, and 
had a camail, or curtain of mail, descending down the 
back for the protection of the neck, which subsequently 
assumed the form of a close-fitting tippet. By the middle 
of the century splinted armour had become common, 
and the cuirass with gussets of mail appears. As the 
second half of the century advanced, the arms and legs 
were cased entirely in plate, laminated sollerets, acutely 


pointed at the toes, covered the feet, while the body was 
protected by a long-sleeved hauberk of mail, reaching to 
about the middle of the thigh, with laminated epauliirea 
or shoulder-guards, and coudieres or elbow-guards. The 
long sword, with cross-guard, and the short dagger or 
misericords were now in fashion, and heraldic crests were 
generally adopted before the close of the century. The 
first ten years of the loth century were a period of transi- 
tion, and from about 1410 the armour became a complete 
panoply of plate. The period of complete armour of plate 
which commenced about 1410 extended to the beginning 
of the 17th century. At the commencement of this period, 
or towards the middle of the first quarter of the 15th 
century, the body armour consisted of breast and back- 
plates of one piece, the roundles at the shoulders were 
replaced by plates resembling small shields fixed in front 
of the shoulder-joints, and a fan-like arrangement of plates 
protected the elbows. Below the waist the body was pro- 
tected .by the taces, a series of narrow, overlapping plates 
attached to a lining of leather. The crested helm, some- 
times with the addition of a collar, was still in use in battle 
and tournament. The bassinet was more globular in form, 
and connected by a gorget with the suit of plate. By 
the middle of the century the same system of re-inforcing, 
or adding secondary protections to cover the weaker points, 
which gradually changed the mail into a complete panoply 
of plate, had effected considerable changes on the character 
of the plate-suits, until the corresponding defences of the 
right and left sides of the figure became totally unlike each 
other. The tabard , a short 
surcoat with short sleeves, 
emblazoned with the arms of 
the wearer, now commonly 
appears over the armour. By 
the end of this century the 
defensive system of plate- 
armour had reached its high- 
est development. At the com- 
mencement of the 16th cen- 
tury, a species of armour of 
less rigid and cumbrous de- 
scription, often formed of 
small plates of metal quilted 
within garments of linen or 
other tissues, had come into 
fashion, skirts of mail also 
came again into use, while 
the armour generally became FlG - wt of Plate, early 
more massive and more richly 

decorated. Pointed or rounded sollerets gave place to 
sabatons cut off square at the toes, and plumes were gene- 
rally attached to the helms. The salads and the motion, 
light open head-pieces, gave place to the closed helmet, 
with visor and beevor ; the recurved finger-guard, with the 
long straight sword, and all varieties of the sabre, came 
into use; and two-handed swords and sword-breakers 
(curious implements, with notches and springs for catching 
the blade of an antagonist’s sword) were also used. As the 
century advances the decadence of armour begins to be 
evidenced by its assimilation to the forms of dress and 
prevailing fashions of the time. Mere surface ornamenta- 
tion is more and more regarded; fluted, laminated, and 
puffed suits are fashionable, and the gradual disuse of 
armour is foreshadowed in the increasing use of fire-arms, 
against which it afforded no sufficient protection. After 
the close of the IGth century it continued to be worn as 
much for display as for real sendee. Cuirasses began to 
be superseded by buff coats and jerkins, but demi-suits of 
plate were worn by cuirassiers far on in the 17th century. 
The variations of tilting arms and armour, and of home 
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amour, are too numerous to be specified m a short notice 
For these and other details the works of Grose, Meynck, 
Skelton, Stothard. and Hewitt may be consulted by those 
who wish to study them fully, while the copiously-illus- 
trated works of Demmin and Lacombe, recently trans- 
lated by Mr Black of the South Kensington Museum and 
Chailes Boutell, aie excellent popular manuals of the 
general subject 

Artillery . — The adoption of gunpowder as an agent in 
warfare gradually revolutionised the whole system of mili- 
tary tactics, and was not only the ultimate cause of the 
total disuse of defensive armour, but rendeied obsolete the 
whole of the projectile machines and weapons of the 
Middle Ages. Bows and shields were the first to give way 
before it, as they were the oldest forms of weapons of 
offence and defence. Shields are not represented on 
English effigies after the last quarter of the 14th century, 
though the round Highland target sui vived with the broad- 
sword till 1745. The long-bow, which became such an 
important weapon m the 13th and 14th centuries, was 
usually of yew, about five feet m length, and a practised 
archer would send an arrow of a yaid long through 
his maik at a distance of 240 yards The cross-bow, 
which is first mentioned by the Princess Anna Comnena, 
appears in an Anglo-Saxon manusenpt of the 11th century 
Its use against Chnstians ■was prohibited by the Lateian 
Council in 1139, although it was allowed against the 
infidels The long-bow continued m use in England till 
the end of Queen Elizabeth’s reign, and the cross-bow was 
only disused m the Fiench army m the 17th century, 
so slow was the process of transition from one system to 
another, even after the superiority of gunpowder had been 
long well known Gunpowder had been in use for cen- 
times, however, before it was applied to projectiles The 
Chinese used it m their fiieworks at a very early date, 
and it is believed to have been mtioduced into Europe by 
the intercourse of the Arabs with the natives of the far 
East The earliest receipt for its composition with which 
we are acquainted occurs m the Liber Ignmm ad com- 
burendos hostes of Marcus Grsecus (846 ad), where it is 
described as including six parts of saltpetre, two of sulphur, 
and two of charcoal A similar receipt occurs in the Be 
Mirabilibus Mandi of Albertus Magnus, bishop of Ratis- 
bon, 1280 a.d. Until about the beginning of the 14th 
century, however, it had not been applied m warfare to 
the purpose of throwing projectiles, and was probably 
regarded merely as an explosive mixture, like the “Greek 
fire ” and similar preparations, employed to spread terror 
and conflagration Large cannon were used on the Con- 
tinent m siege operations, however, as early as the beginning 
of the 14th century Cannon are first mentioned in Eng- 
land in 1338; Froissart alludes to them in 1310, and it 
is certain that they were used by the English at the siege 
of Cambray in 1339. At the same time experiments 
were being made at Tournay with long, pointed projectiles, 
and the duke of Brunswick had substituted leaden bullets 
for those of stone which were then in common use in his 
artillery. Carronades were used on board the French ships 
at the battle of Rhodes m 1372, and bronze cannon were 
cast at Augsburg m 1378 Towards the end of the 14th 
century there were bombardes in existence, capable of 
throwing balls of stone of 200 lbs. in weight All early 
cannon were breech-loaders, and at first they were built of 
bars of wrought-iron hooped together. The well-known 
Scottish bombards, Mons Meg, which was used at the sieges 
of Dumbarton and Norham in 1489 and 1497 is made in 
this way. So early as the beginning of the 15th century 
the prototypes of the modem mitrailleuse were invented. 
In Germany they were subsequently styled “death-organs," 
and Weigel mentions one which had as many as thirty- 
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three pipes In the 15 th century cannon of a lighter kind 
than those used m siege operations began to be employed 
m the field, carriages with trails were introduced, trunnions 
were added to the guns, and iron balls became common. 
With the improvement in the manufacture of the gun- 
powder it was found that the increased velocity of the pro- 
jectile made up for the diminution of its weight; and 
throughout the 16th century, the course of improvement 
was chiefly directed to the lightening of the enormous 
weights of the guns and piojectiles, so as to secure facility 
of transport So much piogiess had been made in this 
dnection by the middle of the century, that, m 1556, the 
Emperor Feidmand was able to march against the Turks 
with 54 heavy and 127 light pieces of aitillery At this 
period the French artilleiy were restricted by Henry II 
to the following sizes — Cannon throwing a projectile of 
about 34 S> ; cul verms of three sizes, throwing projectiles 
of 15 lb, 7} lb, and 2 lb respectively ; and the falcon and 
the falconet, the former of ■which threw a projectile of 
about 1 lb, and the latter of less than half a pound. In 
the second half of the 16 th century mortars began to be 
used m Germany, and howitzeis, or pieces for discharging 
hollow projectiles in a horizontal direction, came into use 
m England about the same penod At first the mortars 
were discharged by double filing, the artilleryman lighting 
the fuse of the shell with one hand and the priming of the 
mortar with the other. It was not until 1634 that the 
mortar was introduced into the French army ; and towards 
the close of the 17th century the method of igniting the 
fuse of the shell by the discharge of the piece itself 
became geneial, and gieatly simplified tbe use of the arm. 
Though Benjamin Robins (who died m 1742) is sometimes 
spoken of as the inventor of the greatest improvement of 
modern times, — the application of the system of rifling to 
artillery, — he was merely the first who tieated the subject 
scientifically There are rifled cannon of the 10 th century 
m the museum of the Hague. One in the arsenal at Ber- 
lin, dated 1661, is rifled with 16 grooves, and one at 
Nuremberg, of 1694, has 8 grooves But it was not till 
after the time of Benjamin Robins that, by the application 
of an armature of softer metal to the iron projectiles of the 
rifled guns, the difficulty was surmounted of enabling them 
at the moment of explosion to fit themselves tightly into 
the grooves of the rifling The improvements of Paixhans 
m 1822, and of Armstrong in England and Krupp in 
Prussia, have brought the manufacture of these monster 
pieces of ordnance to the highest pitch of perfection. 
Krupp’s cannon are made of cast-steel, and one of these, a 
breech-loader, exhibited m 1867, weighed close on fifty 
tons, and its shot, also of eashsteel, were somewhat over 
half a ton in weight. The most recent, and perhaps the 
most important improvement in the working of heavy 
ordnance is that of Captain Moncreiff, by which the recoil 
of the gun itself is utilised, so as to withdraw it under the 
parapet, and by means of a counterpoise to elevate it again, 
after it has been reloaded and laid by means of a reflecting 
sight These operations are thus conducted without 
exposing a man, and the gun itself is only exposed at the 
moment of delivering its fire. 

Hand Fire-arms — Hand-cannons appear almost simul- 
taneously with the larger bombardes. They were made by 
the Flemings in the early part of the 14th century, and 
before the end of the century considerable bodies of troops 
were in existence armed with portable culverins. At the 
battle of Morat (1476) the Swiss army is said to have been 
provided with 6000 of these hand fire-arms. In England 
the yeomen of the guard were armed with them in 1485. 
At first these portable fire-arms were served by two men, 
but a smaller kind termed petronels were used by the 
cavalry. The long-barrelled harquebus, the prototype of the 
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modern firelock, taring the touch-hole on the right side 
of the barrel, with a pan for the priming, a trigger, 
and a pair of movable nippers, called serpentine , for 
holding the match, was invented m Spam m the time 
of Francis I. (1515-1547). The musclnte (so named from 
the sparrow-hawk, like the falcon or small cannon) which 
was larger, heavier, and more powerful than the harquebus , 
came into use shortly afterwards, and was well known m 
England before the close of the 16th century. On account 
of its weight it was provided with a long rest, forked m 
the upper part and furnished with a spike to stick m the 
ground. The musket and harquebus when first employed 
by the French armies were contemptuously spoken of by 
contemporary writers, by whom they were considered 
inferior to arblasts and cross-bows. The wheel-lock, which 
was invented at Nuremberg in 1515, was but sparingly 
applied to the haiquebus and musket on account of the 
costliness of its mechanism and the uncertainty of its 
action. The same objection applied to the snaphaunces, 
the precursors of the first flint locks, and even to the flint 
locks themselves, which were invented m France about 
1640, and it was not till the beginning of the 18th century 
that the flint-lock musket finally superseded the old match- 
lock. In 1807 a Scottish clergyman, Alexander Forsyth, 
took out a patent for a percussion gun, though it was not 
till 1820 that it began to come into, general use. The 
system of filing the charge by a fulminate was followed by 
the invention of the needle-gun, the first model of which 
was constructed in 1827 by Jean Nicolas Dreyse, a native 
of Erfurt. Improvements in the mode of adapting the 
bullet to the rifled grooves successively led to the perfected 
system of the Mime rifle, by which the explosion of the 
charge expands the cup-shaped end of the conical bullet, 
and drives it into all the grooves, a process which was 
previously effected by hammering with the ramiod. The 
needle-gun was first made bieech-loadingm 1836, and since 
that time the improvements effected have been mainly 
directed to the combination of length of range with 
accuracy of aim and rapidity of fire. According to an 
official report, the results of the tual at Spandau of the 
needle-gun used by the different nations of Europe was as 
follows : — the Prussian, 12 shots per minute; the Chasse- 
p6i, 11 ; the Snider (England) 10, the Peabody (Switzer- 
land), 13, the Werndl (Austria), 12; the Remington 
(Denmaik), 14 Neither breech-loaders nor revolvers, 
however, are inventions of modern date Both were known 
m Germany as early as the close of the 15th century. 
There are m the Musde d’Artillerie at Paris wheel-lock 
harquebuses of the 16 th century which are breech-loaders ; 
and there is, m the Tower armoury, a revolver with the old 
match-lock, the date of which is about 1550. A German 
harquebus of the 1 6th century, m the museum of Sigma- 
rmgen, is a revolver of seven barrels. Nor is rifling a 
new thing m fire-arms, for there was a nfled variety of the 
old harquebus of the 15th century, m which the balls weie 
driven home by a mallet, and a patent was taken out in 
England for rifling m 1635. All these systems were thus 
known at an early period m the history of fire-arms, but it 
is only the perfecting of their mechanism and rifling, the 
improvements m the gunpowder and the caitndge, and 
above all the adoption of the system of firing by a 
fulminate, that have enabled them to be used with the pie- 
cision, length of range, and rapidity of fire, that now form 
such striking features m the warfare of modern tunes. 
It remains only to notice the bayonet, the invention of 
which, about 1650, has been claimed for Pus6ygur, a 
native of Bayonne. The bayonet in its simple plug form, 
inserted into the mouth of the barrel, was adopted m 
France and England about 1675. In 1689 it was 
attached by two rings to the barrel by General Maekay, 


and the socketed bayonet was introduced by Vauban into 
the French army m 1703. In these days of precision of 
aim with long-iange piojectiles the bayonet, once the most 
decisive of modern weapons, has become of secondary 
importance. 

Collections . — The formation of historical collections of 
arms and armour dates no furthei back than the com- 
mencement of the 16th century The earliest is that 
made by Louis XII. at Amboise in 1502. The magnifi- 
cent collection at Diesden was begun about 1553. The 
Ambias collection, now at Vienna, of which a series of 
illustrative photographs has been published by the Baron 
von Sacken, was commenced m 1570 Tlieie is also a 
splendid collection in the Imperial Arsenal at Vienna, 
which has been described, with illustrations, by Captain 
Leitner. The Mus4e d’Artillerie at Pans, catalogued by 
M 1' Handon, is one of the richest and best organised 
collections m Europe In the Armeiia at Turin theie is a 
fine collection, of which a catalogue has been published by 
Count Seyssel. The collection at Sigmanngen is cata- 
logued and illustrated by Dr Lehner, and that of Munich 
by M. de Hefner-Alteneck Of the remaikable collections 
at Tzarskoe Selo, St Peteisburg, and at Madrid, there are 
no detailed descriptions. The collection in the Tower of 
London, which was classified by Dr Meyrick, and cata- 
logued by Air John Hewitt, contains about 6000 examples, 
fiom the commencement of the Middle Ages downwards. 
The most remarkable private collection ever formed m this 
or any other countiy was that of Llewelyn Meyrick at 
Goodrich Court. It is to be regretted that the opportunity 
of acquuing this collection m its integrity was missed by 
the Government It may be noticed as an indication of 
popular interest in the subject, that a Museum of Arms, 
including specimens from the earliest penod, has been 
lecently established in Birmingham, containing, m addi- 
tion to a senes of fire-arms granted by the Government, a 
fine and extensive collection made m Italy by the Cavahere 
Callandra, of which the guardians of the Bnnaingham 
Proof House have become the purchasers. If we except 
the National Museum of the Antiquaries at Edinburgh, 
which contains a fine senes of stone and bronze weapons, 
and a few typical examples of the aims of later times, 
there is no public collection of aims and armour m Scot- 
land. (J. an ) 

ARMSTRONG, John, a physician, litterateur, and poet, 
the fnend of Thomson, Mallet, and Wilkes, was bora 
about 1709 at Castletown, Roxburghshire, wheie his father 
was parish, minister. He graduated M D. at Edinburgh 
university, and soon afterwards settled in London, wheie, 
however, his professional success was small. In all 
probability he paid more attention, to hteraturo than to 
medicine. He was, in 1 74C, appointed one of the physicians 
to the military hospital behind Buckingham House ; and, 
in 1760, physician to the army m Geimany, an appointment 
which he held till the peace of 1703. His latter yeais 
seem to have been embittered by disappointments, as is 
evinced by the tone of his writings, in which he particularly 
directs his sarcasms against his medical brethren and the 
reviewers. He died m 1779. Armstrong’s fiist publication, 
an anonymous one, entitled An Essay for Abridging the 
Study of Physic (1735), was a satire on the ignorance of the 
apothecaries and medical men of his day. This was 
followed two years after by the Economy of Zavr, a poem 
the indecency of which damaged his professional practice. 
In 1744 appeared his Art of Preserving Health, a very 
successful didactic poem, and the one production on which 
Ms literary reputation rests. Along with this poem were 
published, in 1770, a number of shorter poetical pieces, 
under the title of Miscellanies , in which he displays con- 
siderable humour and powers of observation. 
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A BMY, “a collection of armed men obliged to obey 
jLjl one man” (Tohnson), ‘'a collection of troops of ail 
arms formed into brigades and divisions, placed under tbe 
orders of one commander, with a geneial and special staff 
and administrative depaitmeuts, provided with all neces- 
sary war matenel, and destined to act offensively and 
defensively against tbe enemy” (Block, Dictionrmre de 
l' Economic Politique ) Neither definition is quite satis- 
factory. Tbe first is too compiehensive, tbe second 
excludes tbe forces of all but bigbly-civilised nations 
Tbe essential characteristics of an army, by which it 
is distinguished from other assemblages of armed men, 
are its national character — that is, its representing moie 
or less the will and the power of the nation or its 
rulers — and its organisation The degree of the latter 
must depend on the age and the state of civilisation, the 
armies of former days we should now call mobs The ait 
of war has kept pace with the arts of peace, and there is 
as much difference between the “ armies ” of the present 
and of the past as between an elaborate modern machine 
and an early stone implement But armies of some 
kind have existed since the cailiest penods of man’s 
history. At no time has mdustiial accumulation, with its 
results, progiess and civilisation, been possible unless 
accompanied by the will and power to defend it. No 
nation has made its mark in history that has not at some 
period of its existence been pre-eminently distinguished for 
martial spirit and pioficiency m arms; or been allowed to 
throw its full energies into the pursuits of peace till it had 
proved what* it was able and willing to do and enduie in 
war. In studying the progiess of military art wo dwell in 
succession on the proudest days of all the great nations of 
the earth, and learn that when this art was neglected the 
fall of the nation was seldom far distant 

The art of war divides itself into two distinct branches 
— the first relating to the military institutions of nations, 
the manner in which armies are raised, their composition, 
characteristics, organisation, and government ; the second 
to their employment in war. The first, commonly known 
as the administration or organisation of armies, is that 
of which this article treats A modern army is a vast 
and complicated machine, so constructed that the whole 
aggregate force of its numerous parts may be exerted in 
any direction and on any point required It is our pro- 
vince to describe this machine in a state of rest, explaining 
the construction, purpose, and combination of its several 
parts, but leaving its action to be treated of elsewhere 
(see War) 

In the earliest stage of civilisation the army is identical 
with the tribe or nation. Every man is a warrior; even 
women and ehilchen accompany the expeditions, prepare 
and carry food, and bear such share as they are fitted foi. 
In more settled communities the able-bodied men only take 
the field, while the women, the children, and the aged 
remain at home to watch the herds and till the fields 
Production is still so small that no division of duties 
among the men is necessary. The armies consist of the 
whole male population, collected under their chiefs and 
heads of families, or under warriors who have specially 
distinguished themselves. Such were some of the earliest 
armies mentioned m history, and such are still the armies 
of the savage nations with whom our colonial empire brings 
us in contact, — well fitted for petty warfare between neigh- 
bouring tribes or nations, when the assailants confine them- 
selves to raids for plunder and captives, but not for distant 
expeditions or prolonged operations. As population and 


industry increase, a division of labour becomes both pos- 
sible and necessary A select portion of the inhabitants 
are specially devoted to militaiy service, either permanently 
01 foi a tune, while the remainder give undivided atten- 
tion to pacific pursuits. Standing aimies and permanent 
organisation are thus mtioduced, and lead to improve- 
ments in admmistiation and progiess in the art of war, till 
finally we attam to the perfection of modern organisation. 

History points to Egypt as the first country in which a Egyjtui. 
regular military organisation was established, and the warrior anr O r » 
class, as such, distinguished from the rest of the population. 

By its eailiest laws the levenues of the state weie divided into 
three equal parts, of which one went to the priests, one to the 
king, and one to the warixors. Sesostiis seems to have been 
the gieat militaiy organiser of Egypt. Tiarned by his 
father from childhood to war, he early distinguished himself 
in militaiy expeditions against the Arabians and against 
Lybia, and mounted the throne with visions of universal 
conquest To pave the way for such schemes, he gave 
Egypt a military organisation, dividing it into thirty-six 
provinces, and establishing a militia or wamor class, called 
Kalasires and llarmatopon , to each of whom was allotted 
land sufficient for the maintenance of himself and his family. 

These foi Died the nucleus of the vast army, amounting, 
accoiding to Diodoius Siculus, to 600,000 infantry, 24,000 
cavalry, and 27,000 war chanots, with which he undertook 
the conquest of the w r oild 'We read that the command of 
this aimy was given to the companions of the king, who, 
like himself, had been trained to aims undei his father, and 
that a strict discipline was maintained and a military code 
established which foibade corporal punishment, appealing 
to the higher instincts of the soldier ; but of the details of 
organisation and administiation by which so vast an army 
was moved and fed we can learn little. With this army, 
aided by a powerful fleet, Sesostns first subdued Ethiopia, 
and then extended his conquests eastward as far as the 
Ganges; thence turning northwards and westwards, he 
swept over the Punjab, the table-land of Tartary, and the 
north shores of the Caspian, and descended through Sar- 
matia and Dacia mto Thrace. Finally, he overran Asia 
Minor, and having conquered the Assyrian empire and 
seated himself on the throne of Ninus and Semuamis, 
returned in triumph to Egypt after a nine years’ absence, 
and devoted the rest of his life to the peace and prosperity 
of his kingdom. Such are the accounts handed down by 
the ancient historians; and if any faith is to be attached 
to tnem, it seems clear that he did actually raise and main- 
tain large armies, and with them carry out prolonged and 
distant expeditions, extending over several years, without 
interrupting the industry and progress of his own country- 
facts which in themselves prove a high degree of national 
and military organisation. 

The martial spirit of Egypt, however, seems to have Persian 
expired with its first and greatest conqueror, and as a nation army * 
it has distinguished itself in the arts of peace rather than 
those of war: the country became the prey of conquerors 
and the battle-field of other nations, and the palm of 
military supremacy passed successively into the hands of 
the Assyrians, the Babylonians, the Medea, and the Per- 
sians. The first two nations present no special features 
in their military systems; their armies, like those of Egypt, 
consisted mainly of infantry, horsemen and chariots form- 
ing but a small though highly-pnzed element. But the 
Persian empire introduces us to a more highly developed 
military organisation, and a system of standing armies 
closely resembling those of modem times. Drawn from a 
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hardy and nomadic race, its armies at first consisted mainly 
of cavalry, and owed much of their success to the conse- 
quent ease and rapidity of their movements Constantly 
extending their power hy fiesh conquests, the warlike Per- 
sians established themselves as ganisons m the subjected 
provinces, gladly exchanging their own barren mountain 
lands for these rich and fertile countnes, and for some tune 
remained a distinctly conqueiing and military race Their 
empire attained its highest power under Cyrus and Cam- 
byses, the former, the founder of the great Persian empire, 
uniting on his head the crowns of Babylon, Media, and 
Persia, while the latter still further extended the empire by 
the conquest of Egypt Cyrus seems to have been the founder 
of that complete mili tary organisation of which we gathei 
details from Xenophon and other waters To each pio- 
vmce of the empire was allotted a certain number of 
soldieis as garrison or standing army. These troops, 
formed originally of native Persians only, were called the 
king’s troops They comprised two classes : the one 
devoted exclusively to garrisoning the fortified towns and 
castles, the other distnbuted throughout the country. To 
each province was appointed a military commander, 
responsible for the number and efficiency of the troops m 
his district, while the satrap, a civil governor, was answer- 
able for their subsistence and pay. Annual musters of 
these troops were held either by the king in person 01 by 
generals deputed for the purpose, and invested with full 
powers This organisation seems to have fully answered 
its original purpose, that of holding a vast empire 
acquired by conquest, and promptly repelling inroads 
or putting down insurrections But when a great 
foreign vrar was contemplated, the standing army was 
augmented by a levy throughout the empire, and each 
province and tributary nation furnished its quota of 
men, horses, and provisions The extent of the em- 
pne made such a levy a matter of time Thus the 
preparations for the invasion of Gieece by Xerxes took 
three whole years; and the heterogeneous and un- 
organised mass of men of all nations so brought together 
was a source of weakness rather than strength That the 
warlike Persians, whose reputation rose so high under 
Cyrus, who were distinguished for their powers of endur- 
ance, and a darmg courage which despised stratagem and 
delighted m single combats, should within a century have 
failed so disgracefully against the Greeks, has often been 
matter of wonder Something, doubtless, was due to the 
fact that their reputation was won over effeminate races, 
very different from their later antagonists , something also 
to the degeneracy induced among themselves hy years of 
success and luxury But it must also be borne m mind 
that the vast hosts over which the Greeks gamed such 
easy victories comprised but a very small proportion of the 
true Persians — of the race which had given Cyrus his con- 
quests The cavali y alone seems to have retained its national 
character, and with it something of its high reputation, even 
to the days of Alexander. Nevertheless, the first contact 
between the Asiatic and the Greek proved that the crown 
of military glory had passed to the western nation, 
armies. sliest knowledge we have of the military institu- 

tions of the Greeks is derived from the pages of Homer. 
They are glimpses only that we obtain, but they suffice to 
distinguish many of their characteristics Their compact 
formations and subordination and silence m the ranks are 
contrasted with the looser formation and noisy attacks of 
the Trojans Their armies consisted almost entirely of 
infantry. The leaders fought either on foot, like the rest, 
or fiorn chariots, and single combats between the chiefs 
on the two sides were common, and often served to open 
the battle. We have sketched for us the traits of a hardy, 
independent, enterprising race, sometimes cruel and quarrel- 


some, but gallant, high-spirited, and intelligent, and well 
fitted to become distinguished as soldiers How these 
qualities were developed, till the Greek armies and Gieek 
tactics acquired a renown which has lasted to our day, we 
learn from the laws of Lycurgus and Solon, and from the 
ample details handed down by Xenophon, Thucydides, 
and other historians 

By the laws of Athens every free man was liable to mili- 
tary service It was not only Ins duty but his distinction and 
pnvilege The slave worked, the freeman devoted his time 
to militaiy exercises and to the gymnasium. At eighteen 
his name was enrolled on the list of fighting men , for two 
years his duties were confined to home service, and especi- 
ally to the guaidmg of Athens; from Ins twentieth to his 
fortieth year he was liable to service wherever the good of 
the state might require. The collectors of taxes, the 
singers at some theatres, and a few others, were alone 
exempted. The only privilege granted to the wealthy waa 
that of serving in the cavalry. The infantry, of which the 
army was mainly composed, consisted of three classes. 
Eirst were the heavy troops, “ hoplitai,” armed with a 
spear, a dagger, a corslet, and a laige oval shield These 
formed the phalanx or mam line of battle, and weie com- 
posed entirely of free citizens, natives of Attica. Secondly, 
the light troops, “ psiloi,” armed with javelins, but carrying 
little defensive armour, and no shields These were des- 
tined for skirmishing and covering the movements of the 
phalanx, and were mostly slaves, who followed their 
masters, serving among the “hoplitai,” to war. Thiully, 
there were “ gumnetai,” or irregular light troops, cairymg 
no defensive armour, but provided with javelins, bows 
and arrows, and slings, to harass the enemy, these usually 
consisted of slaves or foreign troops Besides these theie 
was another class, “peltastai,” so called fiom the light 
shield or target (pelta) which they carried, and inter- 
mediate between the “hoplitai” and “psiloi ,u The cavalry 
consisted entirely of the wealthier Athenians, and was 
intelligent and enterprising Each of the tribes of Athens 
had its own military commander, chosen from itself, 
and elected for the year only, and an Athenian army 
thus obeyed ten chiefs (“ stiategoi ”) of equal rank. 
These commanded by turns for the day, while the ten 
together formed a council of war to consult and decide m 
cases of emergency. Practically the inconvenience of such 
a system was obviated by leaving nine of the ten behind, 
or by the appointment of a “ polemarch,” a sort of per- 
manent chief of the staff, who carried great weight m the 
councils. 

The Spartans owed much of their specially soldicily 
qualities to the institutes of Lycurgus, which had for their 
aim to form a nation of warriors, and develop to the 
utmost those physical and moral qualities which render 
men invincible. Discipline, unquestioning obedience, un- 
complaining endurance, and contempt of danger, were the 
principles inculcated on the young Spaitan from lua 
earliest years, while his body was strengthened by every 
exercise and trained to every fatigue. As with the 
Athenians, military service was the first duty of every 
citizen of Sparta The age of enrolment was twenty 
instead of eighteen, but the service lasted till sixty, and 
was more severe In peace as in war, the Spartan lived 
as if in presence of the enemy. War time w r as, indeed, 
his relaxation, for he was then accompanied by slaves, 
carriages, and beasts of burden, and relieved of every 
labour or fatigue, to keep him fresh for battle. Cavalry 
was held in disrepute in Sparta; their infantry was formed 

1 Tlie distinction between tbe psiloi and the peltastai is not clear, 
and it would almost seem that they were the same class of troops, the 
first name being applied to them when used as light troops, the second, 
when formed in dose order and attached to the phalanx 
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in five “rnoias,” or legiments, conespondiug to the five 
tribes , later, a sixth, which included a small force of cavahy, 
was added The armies were usually commanded by the 
kings of Sparta, when one only was formed, one king 
remained at home The king was accompanied by a body- 
guard, comprising the winners of the prases at the athletic 
games, and had attached to him two polemaichs, or chief 
staff officeis, and three administrative officers, who relieved 
him of all caie of details, leaving him fiee to devote his 
mind to the gieat task of his command 
Oieek The phalanx, foimed of the hoplitai , or heavy-armed 
phalanx drawn np eight deep, was the basis of all Gieek 

tactics. 1 The Spartan and Athenian phalanx diffeied 
slightly in intei lor organisation and subdivision, but the 
geneial pnnciples w r ere the same For matching and 
manoeuvring the ranks stood at open ordci, that is, 6 feet 
apart ; for attack at close order, or 3 feet apart , and for 
defence at locked order, or 1^ feet apait The numbei of 
men m each phalanx, and the number of phalanxes into 
which the battle-anay was divided, vaued accoidmg to 
ciicumstances, but fiom 2000 to 4000 seems to have 
been the usual strength of a phalanx The pdta&tai and 
light troops and the cavaliy foimed round or m real of the 
phalanx , the light troops lemainmg in fiont and harassing 
the enemy till the actual moment of collision, and then 
falling back to the flanks oi ic.ii In counting the foices 
engaged m a battle, it was usual to reckon only the 
hoplitai , who answeied to the knights and men-at-arms 
of the Middle Ages j but the gicltabtai and light tioops 
geneially equalled, and often consideiably exceeded, the 
former in numbers. The Athenian phalanx was less com- 
pact than that of Sparta, but more fomudable m its attack, 
the offensive being best suited to the national chaiactcr of 
the formei, while the passive couiage and endurance of the 
latter shone especially in the defensive. At Marathon 
and m subsequent battles the Athenians advanced to the 
attack at a nm, while the advance of the Spaitana was 
always deliberate and slow The Thebans, under the direc- 
tion of Epaminondas, modified the phalanx, forming it on 
a narrower fiont, with greater depth, and the soldieis 
standing so close m the ranks that they could not turn 
This gave moie weight at the point of impact, and the 
Theban column of attack, fifty deep, crushed the Lacede- 
monian phalanx, only eight deep, when opposed to it at 
Leuctra and Mantimea. Xenophon compares the effect to 
that of a heavy vessel staking a light one amidships with 
her bow, and dashing her to pieces by the collision The 
Macedonian phalanx was a combination and adaptation of 
the various earlier Gieelc forms 
The Greek armies wei e essentially militia A few guards 
and garrisons were maintained, but no standing armies hke 
those of Pcisia; and the troops by whom such perfection 
in tactics was attained, and such bulliant victories were 
won, were only called under arms when occasion required, 
and returned to their civil life when the danger was over 
By constant wars, however, this militia had acquired all 
the character of a regular army, and the Spartan forces 
especially differed only in not receiving pay for their ser- 
vices Beyond their own country the warlike reputation 
and soldierly qualities of the Greeks made them highly 
prized as mercenaries, and large numbers adopted that 
profession Thus we hear of Greek troops in the pay of 
the Egyptian kings in the time of Cambyses, and later tbe 
garrisons of the Persian towns in Asia Minor were mainly 
furnished bv them, while Xenophon and the ten thousand 
Greeks who engaged under Cyrus the Younger did more to 
spread the fame of the arms of Greece than even the great 
victories of Marathon and Platsea, and, by exposing the 


1 JTor details of tie various formations, see article Intantev, 


weakness of the Persian empire, paied the way for the 
future conquests of Alexander 
Macedon, inhabited by rude but hardy shepherds and 
hunters, and far behind its southern neighbours m civilisa- 
tion, had made no mark m history till Philip ascended its 
thione But this monarch, who combined the highest 
imlitaiy qualities with a fai-seemg shrewdness winch was 
fettered by no strict principles of honour, had no sooner 
established himself than he devoted all his energies to 
laismg the military power of his countiy and exten din g 
his authonty The expenence of Ins wars with the 
Athenians and other nations of Gieecc taught him that he 
could only oveicome them by a discipline and training 
superior to their own, and he eaily saw that such -was 
not to be given to a mere militia foice He set himself, 
therefore, to form a standing aimy, to which he gave an 
organisation, copied, but impioved, flora that of his adver- 
sanes. By force of anus, by tieacheiy, oi by policy, he 
mci eased his power and influence till it embraced all 
Greece, and he "was about to make wax on Persia at the 
head of hei united armies when his death put an end to 
Ins ambitious projects But his son Alexaudei had all his 
father’s military genius and ambition, and at the same 
time inhentcd the instrument he required m the highly- 
tiamed army so eaiefully piepared Within a year he had 
chastised the Thracians m the noith, stamped out the 
Gicek revolt by the storming and destruction of Thebes, 
and ieccived at Coimth fiom the representatnes of the 
southern states the chief command over then united forces, 
and in the following year crossed the Hellespont at the 
head of an aimy of 35,000 men, and commenced that 
career of conquest winch w'as not to cease till ho had 
earned his victorious aims over India, and founded the 
largest empire the w r orld had yet known The army with 
which these astonishing campaigns w T eie w on was composed 
of native-born Macedonians, of their allies, and of mer- 
cenaries The infautiy was divided into heavy and light 
armed, the pcltastai now foiimng a most important part 
of the force, besides auxilianes or irregular tioops None 
but native Greeks wcie admitted mto the phalanx or the 
cavalry. The cavaliy, which was more numerous than 
that of the Spaitans or Athenians, was also divided mto 
heavy and light, the formei carrying horse armour as 
well as body armour. The actual force with which Alex- 
ander crossed the Gramcus, the fiontier line, was 30,000 
infantry and 4500 cavalry, of whom about 12,000 were 
Macedonians, 5000 foreign mercenaries, and the remainder 
Greeks and allies Special attention was paid to re ci uat- 
ing, geneials being left behind to attend to it, and 
numeious reinforcements were sent to Alexander during 
his expeditions, so that at the battle of Arbela his army 
amounted to at least 60,000 men The tactical organisa- 
tion of his aimy was adopted from the Greeks. The Mace- 
donian giand phalanx, as finally formed by Alexander, 
numbered 16,384 heavy-armed infantry: it was formed 16 
deep, each file of 16 men forming a lochos under a lockagos r 
who led the file, and thus became the front rank man. 
These files were variously grouped. Thus two files formed 1 
a dilochie, four a tetrarche, two tetrarchies a taxiarclue, 
under a taxiarch ox centurion, (fee.; and 32 taxiarehies, or 
256 files, formed a simple phalanx of 4096 men. Four oi 
these, with a due proportion of peltastai, light troops, and 
cavaliy, formed the grand phalanx. The depth of 16 -was 
chosen as giving greater solidity than the Spartan phalanx, 
while admitting of more subdivision To form a solid 
column the phalanx was doubled, giving a depth of 32 , 
to extend its front, its depth could be reduced to one-half, 
still offering a firm line The principal weapon was the 
sarissa or pike, 24 feet long, of which 18 feet extended 
beyond the grasp. Thus the pike heads of six ranks 
II. — 7i 


Mace- 

donian 

aimy 



562 AEM Y [eaiily Aiming, 


projected beyond the fiont, and formed that bn&timg 
mass of speais which gave the phalanx its formidable 
appeal ance The proportion of peltastai, cavalry, and 
irreg ular troops attached to the grand phalanx vaned 
slig htly, but as a lule the total about equalled that of the 
phalanx Of these, the peltastai would form one-half, the 
cavahy and megolar troops about a quarter each Thus 
the total strength of a grand phalanx and its auxilianes 
amounted to about 32,000 men, and Alexander’s army at 
Aibela was formed of two such The Macedonian phalanx 
was the crowning point of Greek military organisation, 
and theiefoie has been described at some length, but a still 
greater military power was already rising in the West, 
before whose legions the phalanx itself collapsed, and to 
this it is now tune to turn 

Bom The early or legendary period of Roman history is 

army enveloped in a darkness which hides the rise and first 
development of those institutions which ultimately gave 
to Home the empire of the world. Her earliest military 
organisation is attributed to Romulus, who grouped the 
great families or clans (“ gentes ”) m three tribes, each 
required to furnish 1000 foot soldiers and 100 cavalry, 
and m the force so raised is traced the origin of the 
Homan legion But it is to Semus Tullius that the 
legend assigns the great classification, lasting to the time 
of the Caesais, according to which the buidens and duties 
of military service were determined. The whole popula- 
tion was numbered and divided, accordmg to wealth, into 
six classes j the class determining the amount of war-tribute 
to be paid by the citizen, his position m the army, and the 
armour he had to provide. The legionary infantry, Triani, 
Principes, Uastah, 1 were usually drawn from the first four 
classes, the light troops, " Yehtes,” from the fifth, while the 
sixth and poorest class was exempted from all military 
service and from the tribute For voting purposes and for 
enrolment these classes weie subdivided into centunesj and 
a ceitain number of special centuries of “ equites ” weic 
formed from the patricians and most wealthy citizens, who 
were required to provide hoises as well as armour, and 
formed the cavalry of the legion. Every five years a fresh 
census w as held, and the classification according to property 
revised. Liability to service commenced at the age of 
seventeen, and lasted until foity-six; and no Roman 
citizen could aspire to any office until he had served ten 
yeais in the infantry or five in the cavalry The manner 
of raising the animal levy of troops is minutely described 
by Polybius. Immediately after the election of the consuls, 
twenty-four military tubunes were chosen fiom among the 
citizens ol longest and most distinguished service. The 
consuls having published the day on which all persons 
liable to sei nee were to assemble at the capital, the mili- 
taiy tribunes were apportioned to the seveial legions. 
The magistrates then proceeded to choose from the different 
tribes, m order determined by lot, those most fit for mili- 
tary service, and sent them, in groups conesponding to the 
number of legions, before the military tribunes, who 
selected in turn for then several legions till the required 
numbers were raised. The conscripts then took the mili- 
tary oath, sac^ amentum, and were dismissed until the 
appointed muster-day, when the legion was formed and 
organised. The youngest and pooiest weie made Yelites, 
the next m age Ilastah , the most powerful weie selected 
for the Pnnapes, and the oldest or richest reserved for the 
Triarh. The legion was commonly composed of 600 
Triarii, 1200 Pimcipes, 1200 Hastati, and 1200 Yelites, 

1 The “ Hastati,” so called from the “liasta,” or spear, -were com- 
paratively lightly aimed, and usually formed the first rank of the line 
of battle ; the "Principes,” heavily armed, formed the second rank ; 
ana the “ Trial n,” armed with shields, body amour, and short heavy 
spear (“ pilum ”), formed a third rank or reserve. 


with 300 cavalry, — making a total strength of 4500 the 
numbei of Yehtes, however, often vaned considerably. 
When the classification was completed, the thiee classes of 
Tnarn, Principes, and Hastati w ei e divided into ten 
manipuli or companies each, and the cavahy into ten 
tu? mas or troops, while the Yehtes weie distributed among 
the thirty manipuli A first and second centurion was 
then chosen and appointed to each mampuhis , and these 
again chose each two “ ensigns ’’ from their mampuh 
The centurions ranked among themselves accoiding to tbs 
class to which they belonged , thus a centunon ot Tnarn 
ranked above one of Principes or Hastati, and the first 
centurion of each class commanded the whole of his class 
or one of the lines of battle of the legion Originally 
Roman citizens only, belonging to the fi\ e upper classes, 
weie admitted m the army, and the soldier equipped him- 
self at Ins own cost, and received no pay. Afteiwaids, 
the socii or allies of Rome were included in her armies, 
and in the time of Polybius a consulai anny consisted 
usually of two legions, or 9000 Roman soldiers and about 
the same number of allies or socn. But under the pressure 
of the great Punic wars the consular armies weie often 
doubled, at Cannse two double consular airmes, oi neaily 
80,000 men, were brought together , and at one period of 
the second Punic war as many as 23 legions w r ere raised 
The system of payment, too, dating from the prolonged siege 
of Veu, removed the reasons for exempting the poor from 
military service, and they w'ere included in the levies, 
though usually detailed to the navy as an mferioi service. 
Finally, when civil wars had shaken the old institutions, 
and everything was sacrificed to faction and party spirit, 
even slaves and criminals w r cro enrolled, and the whole 
chaiacter of the army w T as changed Other causes also 
tended to the same result The system of raising the 
consular armies annually, and disbanding them at the con- 
clusion of each campaign, required to be modified when 
distant wars were undertaken • legions weie kept perma- 
nently under aims, and recruited annually by levies sent 
from Rome, ambitious geneials found excuses for not dis- 
banding the annies to winch they owed their power, and 
by degrees a standing army was established, and these 
changes m the character of the army were accompanied by 
corresponding changes m its organisation and tactics The 
distinction between the three lanks became gradually 
effaced, and the three conesponding mampuh were 
meiged m the cchoit The legion w’as no longer divided 
mto thiee lines and thuty manipuli, but into ten cohoits, 
and its force was raised from 4000 to GOOO men. The 
mannei of fighting, too, was gi actually changed, and the 
Roman soldiei learned to tmst less to Ins sword and heavy 
pilum, only useful at close quarteis, and more to javelins 
and warlike instruments 

The turning-point m Roman military ai t is commonly 
fixed about the time of Manus, to whom the change in the 
organisation, as well as m the composition, of the Roman 
aimies is attributed But the evil effects did not make 
themselves felt immediately, and the legions, whose actions 
under Caesar shed the bnglitest lustre on the Roman aims, 
were organised on the now system. So long as discipline 
and the old mihtaiy spirit remained, the Roman armies 
retained their superiority, whatever their tactics. This 
spirit was too deeply implanted to die out soon ; and when- 
ever men aiose wuithy to command them, the Roman 
soldieiy regained its reputation. But under a succession 
of weak and profligate empcrois all discipline was lost* 
the legions, degenerated into a feeble militia, sold the 
empire which they were incapable of defending, and ulti- 
mately fell an easy prey tc the rude and daring barbarians 
of the Hoi th. 

The Roman armies ow*ed their long and remarkable 
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ascendency to three principal causes : discipline , care m 
the selection, training, and exercise of the soldieis, and 
readiness in adopting improvements, whether from friends 
or foes. In the first the Homans surpassed all other 

nations The second especially attiacted the attention 

of contemporary students of them military institutions, 
HirtiiiSjYegetius, Josephus, all speak of the constant exer- 
cises by which, in peace as in war, the Homan soldier was 
trained and mined to wai, “If,” says Josephus, “we 
consider what a study the Homans made of military art, 
ivc must confess that the empire to w r hich they have 
attained is not a gift of fortune, but a rewaid of virtue 
They did not wait for war to handle their arms; nor, 
slumbenng m the bosom of peace, move themselves only 
when awakened by necessity : as if their weapons w r ere 
born with them, as if they foimed part of their members, 
they allowed no truce to exercises; and these militaiy 
games are real appienticeship to combat Each soldier j 
tests his stiength and courage ever} day, thus battles are 
neither new nor difficult to them, accustomed to keep 
their places, disoider nevei aiises, fear never tioublcs their 
minds, fatigue nevei exhausts their bodies They aio 
ceitain to conquer, because they are ceitain to find enemies 
unequal to them , and one may say, without fear of mis- 
take, that then exeicises are battles without bloodshed, 
and then battles bloody exercises.” Josephus said tiuly, 
they would never meet their equals When they fell, it 
has not because thou adversaries were supeiior, but be- 
cause they themselves weie no longer what they had been 

Only null- Hitherto war had been a progressive ait Each great 
tiry msti- military power succumbed in its tum to an organisation and 
tuticas of a science superior to its own. But with the fall of Home 
liro * nQ ' wc seem to begin afresh. The nations by whom the over- 
throw of this great empne was effected w r eie in the condition 
fiom which the Latins had emeiged ton centuries before, 
and moie than ten centuries elapsed befoie the lost giound 
was regained, and such highly-trained armies again appeared 
The early institutions of the Frank and German races, 
the new mastois of Europe, were those of a free, proud, 
wailikc people. The light to bear arms was the pnvilege 
of the fieeman, the maik of his status in the community 
No man could assume it till publicly pronounced worthy, 
and solemnly invested before the assembly of the people. 
Fiom that time he was never separated from his arms. 
The same woid (wehr) denoted a weapon and a freeman , 
even Ins plot of land (were) was named after that by which 
alone he held it, and Ins social existence ceased when no 
longer able to carry arms and mount his horse. Similarly, 
nation and army were convertible terms ; the Longobards 
continued to call themselves an army (Ilcer) long after 
their settlement m Italy. Their organisation was rude 
and simple The family was the basis of the social fabric, 
kindred families formed clans, and these again confedeia- 
tions (MarJegcmsenschaft), to which admission was only 
obtained by common consent Finally, the kindred tiibes 
or communities occupying a certain district (gau) formed 
a higher organisation (gemgememde), which usually included 
the whole of a particular race or stock, and had well-de- 
fined natural boundaries. For political and military pur- 
poses the gau or province was subdivided into “ circles” 
(/firm) and “ hundreds,” names which have continued to 
this day ; the latter calculated to include as many house- 
holds as would suffice to place a hundred warriors m the 
field. Kings and commanders were elected and were 
entrusted with absolute power in war time, but in peace 
every freeman claimed perfect liberty; all great questions 
were determined by the people in public assembly, and all 
conquests were the propeity of the community, to be shared 
equally among them. It is hard to imagine a gieater 
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contrast than that between the pel feet ficedom and equality 
of the eaily Geiman institutions, and the tyiauny and 
unequal rights of the feudal system which succeeded it. 

But we can tiace the gradual transition From early days Rise of 
the most adventurous youths attached themselves to the 
heio of the nation or tube, to be mstiucted by him m 
peace and led to victoiy m war Thus each great wainoi 
collected round him a band of peisoual follow cis — letameis, 
whom he equipped with hoises and armoui, and lewarded 
with a shaie of the booty, and who m letuin followed him 
in all expeditions, and obeyed no law but his woid When 
conquests were effected by such bands, the land was the 
piopeity of the chief, and w r as distributed by him as a 
leward to his followers Gradually kings and chieftains 
increased then retinues, extending piotection to those w r ho 
obeyed them, and enuchmg them by giants of lands acquit ed 
by conquest or seizure. These grants soon ceased to be free 
gifts, rewaids for past seivice, but w r eic held to entail 
futuie service also , and the chiefs assumed the light to 
revoke them As the power of the nobles and the number 
of their retainers increased, so did the number and pow r er 
of the independent fieemon decrease; a pioy to oppies- 
sion and exactions of all soits, they attached themselves 
m self-defence to some neighbouring loid, suirendering 
their lands, and consenting to hold them of him as vassals. 
Finally, the lords increased their pretensions, assuming 
the titles of “ suzciams” or “ seignems,” claiming absolute 
authority over the persons and property of their vassals, 
and requumg an oath of fealty fiom them, and the feudal 
system, with all its gnndmg tyianny, was established. 
Nations were bioken up into small seigmoialties, whose 
lords, at constant war with each other, only united to 
resist any mtcifeicnce with their privileges , and if occa- 
sionally a powerful luler like Charlcmagno succeeded for 
a time m establishing a ical government, it w r as only per- 
sonal, and collapsed as soon as the strong hand was 
lemoved No great national undertakings, no great pro- 
gress m the arts of peace or w ? ar, were possible under such 
conditions, and it w r as not till feudalism was nearly extinct 
that these ails emerged fiom the daikness of the Middle 
Ages. 

The early Frank and German armies comprised the whole 
manhood of the nations, rudely oigamsed by “hundreds,” 
or by tribes and families. Some knowledge of tactics had 
been gained fiom their adversaries the Homans, and from 
deserters and escaped slaves in their ranks, but they 
usually adhered to their own national formation, the wedge- 
shaped column of attack The pnncipal aim was infantry, 
divided into “heavy” and “light,” the light mfantiy being 
originally the elite, and trained to act with the cavalry, 
but afterwards degoneialing into mere attendants of 
the latter. The transition from the national to the feudal 
system is seen in the aimics of Charles Martol These 
consisted in part of his personal followers, partly of mer- 
cenaries, and partly of national levies. At Tours the latter 
still formed the great bulk of the force, and fought, as of 
old, in heavy masses and with little tactical organisation. 

Under Charlemagne armies became more feudal, the chiefs 
and their retamers forming a larger proportion, the national 
levies a much smaller one, and the frequent levies ordered 
in Ms reign did much to extinguish the class of freemen,, 
driving them to seek protection as vassals of the great 
nobles. The true feudal armies were formed entirely of 
the knights, men-at-arms, and vassals, who obeyed the 
summons of their suzerain, either at the call of the king, 
or for Ids own private w r ars, and whose service lasted 
variously for twenty or forty days or three months, at the 
end of wMch the army disbanded and returned home. 

The change in the constitution of armies was accom- 
panied by changes in their armament. As the equality 
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ef tlie old fieemen gave place to the classification of the 
people into lords, gentlemen, and serfs, corresponding dis- 
tinctions m aims and equipment followed, the horseman 
became the repiesentative of the uppei classes, the foot 
soldier of the serfs and peasants. The feudal system could 
only be maintained by the supenor fighting power of the 
i uli ug class All that money and art could do was there- 
fore lavished on the equipment of the lord and his imme- 
diate retainers, while the peasant remained ill-aimed and 
comparatively defenceless. The strength of armies was 
measuied by the number of men-at-arms Efforts to arm 
and tram the mass of the people commonly ougmated with 
the kings, m their desue to form a more national force 
than the semi-independent feudal levies, and received 
small encouiagement fiom the nobles When they suc- 
ceeded it was a sign of weakness in the feudal chiefs, and 
•of a more popular government. In no country were the 
lowei ordeis so warlike and used to arms as in England, 
and historians have shown how essentially popular was the 
rule even of our most absolute monarchs. 

Two characteristics of feudalism weie especially adveise 
lo progress m imlitaiy art the undue pieponderance given 
to one aim, numencally weak; and the impossibility of 
unity of action or combined organisation among so many 
independent and uval authorities Among the causes 
tending to bung about a better military system must be 
i eckoned the Ci uscules, those marvellous efforts of fanaticism 
that still excite a wonder and admiiation mixed with pity. 
It is tiuo they left no mark at all pioportionate to the 
vastness of the effoits The aimies of the Ciusaders, as 
they took the field, weie meie tumultuary masses, as 
'destitute of order and discipline as their leaders were 
ignorant of military science But for the first time large 
bodies weie kept continuously under arms, and some, 
soit of organisation necessarily developed itself The 
kmght3 and leaders becoming conscious of their own 
numerical weakness, bestowed more caie on the arms and 
discipline of their men, and learnt their value, and the first 
turn infantry of the feudal times dates from the CiO^es. 
An event of very different character, but not less exer- 
cising a most important influence, was the grant of the 
fianchise to cities and towns, resoited to by Louis VI 
of France m 1135 to establish a countei poise to the powei 
of the barons, and afterwards adopted m Germany and 
England These enfianchised cities raised their own levies 
{mihce des communes), and thus furnished the king with a 
military force independent of and antagonistic to the 
feudatones, and consisting mainly of an infantry supenor 
in quality to the feudal vassals Another cause was the 
evei -increasing employment of mercenaries, due partly to 
the growing wealth and luxuiy which made peisonal ser- 
vice irksome, partly to the proved unfitness of feudal 
armies foi continuous operations. Lastly came the inven- 
tion of gunpowder, which, though it exercised no imme- 
diate effect on tactics, and had little to do with the over- 
thiow of feudalism, ultimately revolutionised the whole art 
of war, 

P „ ff ^ le ^ feudalism as a militaiy system, though 
d.ihsm S^dual, as all such changes are, may be said to have been 

Km of accomplished m the middle of the 15th centuiy Two 

M ng T 1 ? occurrin S ^out that time gave it its death-blow— 
the defeat of the Burgundian chivalry by Swiss infantry in 
the three successive battles of Gianson, Morat, and Nancy, 
and the establishment of “compagnies d’oidonnance” by 
Charles VII. of France The first destroyed for ever the 
overwhelming prestige attached to the mailed horsemen,and 
restored infantry to the place which it had held m ancient 
armies, and has never lost since; fiom the second dates 
the origin of standing armies m Europe. Charles YI. 
had already sought to substitute a permanent national 
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force for the foreign mercenaries, who were as great a cuise 
to their employers as to their enemies, but the attempt 
was mteirupted by his insanity, followed immediately by 
internal discord and disastrous wars with England. It 
was not till sixty years later that Chailes VII, having 
firmly established his power by a senes of successes over 
the English, earned out his father’s idea, and (in 1445) 
oigamsed fifteen “ compagnies d'oidonnance ,” to be main- 
tained m peace as well as in war Each company con- 
sisted of 100 men-at-arms, or “lancers,” with their attend- 
ants, viz , squire, groom oi batman, and three archers— 
the whole force amounting to 9000 men Thiee yearn 
later, he oigamsed a conesponding force of infantry, 

1G,000 strong, named fianc-archeis The superiority of a 
standing army over an assemblage of feudal militia v as soon 
pioved, and other states mutated the example of Fiance. 

A change took place m the military system of Europe; 
the practice of calling out the feudal contingent ceased, 
and permanently paid tioops, regular ly disciplined and 
organised, were substituted for them These troops were 
not always national At fust they were largely composed 
of the old bands of wandeung meicenanes, but the pro- 
portion of foreigners decreased as the feudal spirit ga\o 
way to a more national one. 

The development of the new system may be dated from 
the beginning of the 16th century Armies, no longer 
undisciplined feudal levies, were permanently organised m 
companies and m regiments The use of fire-arms became 
geneial, though it was long before the pike was entirely sup- 
planted The distinctive duties and value of cavaliy and 
infantry weie lecogmsed, and rogulai tactics intioduced 
for the different arms, the battalion (originally battagha , 
battle airay) becoming the recognised tactical unit for 
infantry, as distinguished fiom the adnumstiative organisa- 
tion by legiments and companies. “ Aiticles of wai ” were 
issued to their several armies by Ferdinand of Spain, 

Francis I of France, and Chailes V., and a regular disci- 
pline thus established From this time to the outbreak of 
the great French Revolution but little change took place in 
the manner of raising armies, though then tactical orgaui-Pi ()gies8ir 
sation varied according to the arms in use Annies werootganisa- 
raised mainly by voluntary enlistment, compulsory le\ ics tluI1, 
being only resorted to under pressure of wai Usually the 
king or his commander-m-chief contacted w ith a nobleman, 
of repute as a wamoi, or of large possessions, to laise a 
regiment— the nobleman to rccenc a certain sura down and 
an annual allowance foi its maintenance, and to have tho 
command of it He m Ins turn engaged “captains,” some of 
whom biought companies with them, others raised companies 
under his authority, and others, again, merely commanded 
the men he himself had xaised Iloyal officers, “com- 
missaries,” were appointed to muster these regiments 
periodically, and see that the colonels fulfilled their share 
of the contract, and, on the othei hand, to issue the pay 
and provide for the subsistence of the foiccs The regi- 
ments were sometimes raised for a fixed tune, and disbanded 
at the expiration of that time or at the* close of the war, 
but as standing armies became general, they were ma »- 
tamed permanently, tho command being transferred as 
occasion required, and, as the terms of the contract were 
always favourable to the colonel, the command of a regi- 
ment was a valuable piece of court patronage. The earliest 
foim of organisation, both in the cavalry and infantry, was 
the company, originally representing the group of men who 
followed a knight to battle and fought under Ids banner, 
and later the bands of mercenaries who served under a 
“ captain.” These companies were afterwards grouped and 
organised in regiments, but for a long time each company 
continued to carry its own banner, indicating its real origin. 

Both companies and regiments varied in strength according 



5155 


M Y 


MODERN ARMIES ] A li 

to tlxe habits of the country, and according to the wealth 
or personal influence of the leaders In the days when 
men fought m compact masses, and one man’s voice 
could thus control a large number, 500 and even 600 
men was not an uncommon strength for a company, and 
m some nations the numbeis never fell veiy low. In 
France, however, the policy initiated by Richelieu, and 
afterwards adhered to by Mazann and Louis XIY, of 
breaking the power of the Fiench nobility, and making 
them followers and dependants of the king, reacted on the 
organisation of the army, for it was found desirable to 
give employment to as many of the young noblemen as 
possible in the royal armies, and therefore to multiply 
the companies and commands, and the French companies 
sometimes fell as low as 30 men. As the undisciplined 
melee of feudal battles gave way to legular and scientific 
tactics, the necessity of bodies of constant and uniform 
strength was felt, and the battalion and squadron weio 
introduced as the fighting formations of infantry and cavaliy 
respectively Ongmally battalions weie dense masses num- 
bering several thousand men, and composed of many regi- 
ments As changes m arms led to the adoption of moie 
extended formations, it became necessary to subdivide into 
smaller fractions, and battalions were gradually i educed in 
size till they became mere fractions of a regiment Finally, 
when the advantages of uniform and permanent organisa- 
tion were more fully understood, and large standing ainnes 
enabled such improvements to be introduced, legiments 
also weie made of uniform strength, and the battalion be- 
came a fixed fraction, usually one-half oi one-thud of a 
regiment, but still retained its distinctive character as a 
tactical unit , while for administrative purposes, lecnutmg, 
clothing, payment, &c , the legiment was the unit. Simi- 
larly, the company remained the lessei admimstiativeunit, — 
that is, the captain was answer able fox the pay, equipment, 
and discipline of his company m camp and quarters, but 
on the parade-ground or battle-field the battalion was 
divided into a number of equal divisions not necessanly 
corresponding to the companies In Ficdenok the Great’s 
tune a Prussian battalion consisted of five (afteiwaids 
four) companies, but on parade was divided into eight 
“zugs” (divisions), and the Prussian company column, 
now so famous, is merely a return to the old formations 
adopted when the company acted independently. 

The tactical changes effected m European armies between 
the beginning of the 16th and end of the 18th centuries, 
consequent on alterations m aims, need only be veiy 
briefly noticed here. In the eailiei wais of the 16th 
century the musketeers formed but a small propor- 
tion of the infantry, and tbe great bulk consisted of 
pikemen, whose power lay m weight and mass deep 
formations were consequently the rule The cavaliy 
still fought principally with the lance In the latter 
pait of the century, during the gieat war of inde- 
pendence of the Netherlands, improvements in fire-arms 
led to the proportion of musketeers being inci eased, 
and the front of battle proportionately extended to give 
effect to their fire. Thus Maurice of Nassau usually formed 
his armies in battalions of 500 men, of 250 pikemen, and 
250 musketeers each, — the pikemen ten deep m the centie, 
the musketeers on the flanks. The cavaliy also adopted 
fire-arms, and were taught to trust more to fiie than to 
the effect of the charge. During the Thirty Years’ War 
(1618-1648) the proportion of musketeers was still further 
increased. The imperial armies under Tilly and Wallen- 
stein still fought in heavy masses, but Gustavus Adolphus 
reduced his formations to six ranks. The bayonet, intro- 
duced about the middle of the 17th century, gradually 
superseded the pike, and led to a further reduction of the 
ranks to four. During the prolonged wars of Louis 


| XIY ’s reign, and under the auspices of the gieat generals 
of that age, — Turenne, Cond<$, Eugene, and Mailborough, — 
considerable improvements were effected m the tactics and 
organisation of armies, and the permanent grouping of 
battalions and regiments into brigades and divisions was 
fiist introduced Still fuither improvements were made 
during the Silesian and Seven Yeais’ Wars (1740-63). 

Many changes asenbed to Fiedenck the Gieat are really 
due to Leopold of Dessau, who, under the first Frederick, 
foimed the army which the second Frederick led to victory. 

He reduced the ranks of the infantry to thiee, tiamed them 
to manoeuvre rapidly and with extraordinary precision, and 
was the author of the dull-book which has remained the 
basis of all Euiopean systems of dull But the improve- 
ments m cavaliy tactics were unquestionably duo to 
Frederick himself, who taught them the tiue secret of their 
strength, shock and rapidity, and fuither developed their 
powei by the introduction of horse artillery, able to move 
lapidly and accompany the cavaliy anywlieie 
At the close of Frederick's brilliant career every army 
m Euiope had copied that of Pius&ia moie or less 
closely. Infantry was organised in regiments of two or 
thiee battalions, each battalion 500 or 600 stiong — this 
number being determined by the length of line which it 
was considered one man could effectively control Cavaliy 
was oiganised in legiments of four squadrons, each 
squadron from 100 to 150 stiong Artillery organisation 
was still m its infancy, a large part of the guns being 
attached to regiments, and the heavy guns often horsed 
and dnven by contiactois But Gubeauval w r as laying 
the foundation in Eianco of the batteiy organisation 
afteiwaids adopted by all nations The Russian anny, 
pioud of its hnlliant senes of successes, equally pioud of 
its manoeuvnng power and dull, was looked up to by all 
Europe, and believed itself invincible, but m its pude 
foigot how much was due to the hand which had guided 
it. The French army had fallen veiy low in geneial esti- 
mation, and even the American war, and minor successful 
expeditions towards the end of the century, did little to 
laise it. The Austrian army was slow to adopt improve- 
ments, but had acquired a reputation for tenacity Eng- 
land, recently driven out of her American colonies, was 
hardly acknowledged as a power on land 
Such was the military condition of Europe when the Freivft 
French Revolution bioke like a storm over the Continent, K<wolu- 
sweepmg away old landmarks and old systems, covering tlon * 
the land for years with a flood, which, when it receded, 
left the whole face of the countiy changed When, m 
1792, the monaichs of Euiope banded to ciush the revolu- 
tion, the military foice of France was at a very low ebb. 

The old Royalist anny was disoigamsed by revolutionary 
passions and frequent changes, and the constituent assem- 
bly had rejected the proposed “ compulsory service ” as at 
vanance with the liberty of the citizen. But on the pro- 
clamation that “the country was in danger,” volunteers 
flocked fiom all parts to join the armies, and a levy en 
masse was ordered to repel the invaders. Officials ued 
in proving their zeal by the numbeis of recruits they 
forwarded to the frontiers, and patriotism and terrorism 
combined to fill the ranks Within three years neaily 
1,200,000 men were thus poured into the anny, and 
sufficed to repel the invaders, and foim the armies which, 
under Hoche, Moreau, and finally under Bonaparte, 
brought France forth victorious m 1797. But the long 
and bloody war had exhausted the supply, large as it was, 
and some new system of recruiting became necessary, for 
it waa evident that voluntary enlistment would no longer 
suffice. In 1798, therefore, Jourdan brought forward 
and passed the law establishing conscription, tbe basis or 
all French military legislation since that date, and mote or 
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less of that of other countries also. Every citizen was 
declared liable to service for five years, and the whole male 
population, between the ages of twenty and twenty-five, 
was divided into classes and enrolled by name, to be called 
out as occasion requited. It was the terrible power of 
the conscnption that enabled Napoleon to carry on the 
gigantic wars winch characterised his reign, and after 
losing m the snows of Eussia the largest army ever 
put m the field, to reappear in a few months with 
another almost as large. Othei nations of necessity fol- 
lowed the example of France, and the conscription became 
geneial Piussia still further developed its power by 
reducing the penod of seivice m the ranks, and passing 
her soldieis as soon as sufficiently trained into a reserve, 
thus gradually training the whole of her population The 
“ short serace and reseive ” system, the greatest revolution 
ever effected m this branch of military art, and charac- 
terised by a recent foreign wntei on political economy as 
“the gieatest, and m its ulterior consequences probably 
the most impoitant, of the events of our century,” owed 
its oiigm to the conditions imposed on Prussia by Napo- 
leon at the treaty of Tilsit. Restricted to an army of 
43,000 men, the Prussian statesmen evaded the spirit of 
the clause by sending the framed soldiers to their homes, 
to be recalled when needed, and replacing them with 
recruits. This system, by which every citizen becomes 
also a trained soldier, and there is no limit to the size of the 
aimies save that of population, was at first only partially 
adopted by other countries The prejudice in favour of 
professional armies — soldieis whose business it was to 
fight and do nothing else— was too strong, and doubts were 
felt whether these semi-citizen armies would stand the rough 
trials of war But after Sadowa, other nations had no 
choice but to copy it or resign then military position It 
is true the lesson was not learnt at once by all, hut 1870 
and 1871 enforced what 1866 had already taught, and 
within the last few years eveiy great Contmental power has 
reorganised its military institutions on the model of Prussia. 

If we glance back at the history of military institutions 
in Europe since the fall of Eome, we find it divides lts- 
self mto four well-defined periods. In the first or barbar- 
ous stage we have vast armies or hordes, formidable 
from their numbers and the courage of the warlike 
freemen composing them, but almost without tactics or 
organisation In the second or feudal penod we have 
armies nearly as numerous, but whose strength lay en- 
tirely in a small body of highly-equipped knights and 
men-at-arms,— the bulk of the army no longer freemen 
fighting for their country, but slaves fighting at their 
lord's command. Little progress has been made m tactics 
and organisation, and the fighting power of nations is 
exhausted in constant petty w ars In the third or “ stand- 
ing army” penod we have small armies of highly-tiamed 
professional soldiers forming a class distinct from the rest 
of the population, tactics and organisation becoming a 
science and making vast progiess Lastly, under the con- 
scnption w r e have armies once more national, embracing 
the whole male population, more numerous than ever, but 
now trained and organised with all the science and skill 
of professional soldiers Some remaiks on the general 
principles involved m this branch of military art will serve 
as introduction to a more detailed account of existing 
armies 

The military institutions of a nation are governed by 
various considerations, the principal of which are geo- 
graphical position, policy, national character, and wealth. 
A country like America, which is threatened by no power- 
ful neighbours, can devote its whole energies to peaceful 
pursuits, and i educe its army to a mere police force. But 
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a Euiopean state, sunoundod by warlike and powerful 
nations, may depend for its very existence on its army, 
and must consequently keep pace with its neighbours, 
and develop its forces to the utmost that industrial and 
economical considerations admit of. Political economists 
class all military expendituie as non-productive Peihaps 
it might more fanly he called lndnectly productive, as 
necessary to the maintenance and extension of civilisation, 
and the protection and development of trade Furthei, 
the value of propeity increases ■with, mcieased security, 
and militaiy expenditure within ceitam limits thus tends 
to xepay itself. Bioadly, however, it may be treated 
as a tax for insurance, and as so much withdiawn 
from the pioductivo power of the nation The object 
of all military institutions is to develop the highest 
amount of fighting power, — that is, attain the gieatest 
security with least strain on the industry of the country, — 
the latter being measured not by the cost of the aimy as 
shown by the budget, but by the amount of productive 
labour withdrawn and disturbance produced. All ques- 
tions, therefore, have to he considered under tw r o aspects, 
military and economical — that of efficiency and that of 
cost. 

The first question that presents itself is the manner of 
raising armies. There aie two methods, — that of voluntary 
enlistment, and that of compulsory levies or conscnption 
the former once the universal system, but now retained by 
England alone; the latter adopted by all other European 
powers By voluntary enlistment the burden of military 
duty is distributed evenly throughout the community, the 
soldier receiving fair wages for his service, while the citizen 
bears his share m the form of taxes. Personal liberty is not 
interfered with, the industry of the country gcneially is 
undisturbed, those members only are withdrawn who are 
likely to contribute least to its w r ealth, and the army 
becomes a useful school and refuge for the restless 
classes of the community. But the supply of reciuxts is 
fluctuating and uncertain, they are drawn almost entirely 
from the lowest class, every desired improvement is 
hampered by considerations of its effect on resulting, 
and the army tends to become a class rather than a 
national one Compulsoiy servico gives unlimited com- 
mand of men, mtioduces a higher class m the ranks, 
and raises the tone of the army gcneially, while mili- 
tary efficiency alone has to bo considered in oigamsa- 
tion. But it piesses much more .sevcxely on the countiy. 
Military service becomes a tax inflicted by lot, falling 
with excessive wmight on some, while others escape fiea 
“ Adnnt substitutes (or exemption by payment), and the 
hardship falls exclusively on the poor, insist on personal 
service, and the loss of time, which to the young man 
of fortune is nothing, and which to the lowest class of 
labourer is unimportant, because the pay while serving is 
as good as he would get elsewhere, becomes a veiy heavy 
tax on the skilled industry of the artisan or the piofcs- 
sxonal man, or those who have business habits to acquire.” 1 
Hence m all countries whcie personal service is enforced, 
it is necessarily accompanied with provisions for softening 
its hardships and reducing its inequality. The time of 
service is reduced to a minimum, and a special short 
couise is established for men of means and education 
above the average Exemptions aie pei nutted on personal 
or family grounds, and m Prussia these exemptions are 
carried so far that the ballot is practically done away with , 
and m some countries money payments are required from 
all who do not serve. The relative cost of the two systems 
depends upon the size of the army. So long as the num- 
bers recpuied are small and can be obtained at a fair 
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rate of wages, voluntary enlistment is tlie cheaper of the 
two, but when the numbers aie large, and excessive wages 
are nccessaiy to stimulate enlistment, compulsory semce 
becomes economical Such an army as England maintains 
is actually laised with less cost to the nation by the former 
system , but aimies such as those of the Continental 
powers are only possible undei the latter So heavily, 
however, docs the conscnption press on the life of a nation, 
that it may safely be asserted that no nation ever did or 
will accept it, except of necessity 

joins of The next gieat question is that of the terms of semce 

semce. No nation can afford to keep constantly under aims 
the whole foice which it may requile to put forth m 
w T ar In olden times fresh armies were raised on the 
outbreak of each war The great step m modem orga- 
nisation w r as the maintenance of pennanent caches and 
the formation of tiained reserves. Military foices are 
now divided into “standing aimies,” compusing those 
who are actually doing duty as soldiers, and forming m 
peace time the cadres and the school of instruction of 
the army, and “reserves,” under wdnch name are included 
all who pursue their industrial callings in peace, but are 
called to arms m war Such leserves, however, may he 
of very diffeient value, fiom the Fmssian “ leservibt,” a 
trained soldier m the prime of life, to the get) de mobile 
or volunteer who has only attended a few drills, and 
their value is always closely connected until the system 
and terms of seivice There aie practically tinee systems 
The first, or long sei vice system is now almost obsolete, — it 
partly lives m England alone. Under this the soldiei was 
engaged for life, or for a long term of years, remained with 
the colouis so long as fit for service, and was then dis- 
charged, usually with a pension. It pioduccd a highly- 
trained army, m whieh discipline, mutual reliance, esp) it 
de coips, constancy under discomagement, and all soldieily 
qualities, wore carried to then highest pitch The soldier 
made the regiment his home, and knew no law but the 
woid of his commander. But such an aimy was neces- 
sarily small, being maintained m peace as well as m 
war, and could form no icscivc, as all lemamcd with the 
colours till they were no longer fit for service In war, 
therefore, it had to be increased, and its casualties replaced 
by untrained le emits; and its quality deteiioiated when 
excellence was most roquned Long service also tended to 
produce a class army, isolated from the life of the nation, 
and always a dangerous weapon m the hands of an un- 
scrupulous mler. Further, to condemn a man drawn by 
lot to lifelong service was felt to be incompatible with 
the maintenance of compulsory service, and when it was 
found by experience that soldiers could in three years be 
sufficiently trained for all purposes of wai, and that by 
the application of shoit semce aimies could be tiehled m 
numbeis m war without increasing the cost in peace, the 
old long semce armies disappeared from Em ope 
The conveise of this is the second, or militia system, 
actually m foice m Switzerland and Canada, and to a 
certain extent m America Under this no permanent 
army is maintained, but all, or a large proportion, of tho 
inhabitants are liable to semce, and undergo a partial 
training The cost of such a force is veiy small, the in- 
dustrial disturbance reduced to a minimum; yet the foices 
that are put in the field are formidable, m numbers at 
least But its real economy is more than doubtful. 
History abounds with lessons that such forces can never 
carry on sustained operations against trained armies. 
They may show brilliant courage, but they want the 
mutual knowledge and reliance, the constancy in defeat, 
and the instinctive discipline which can be acquired by 
habit alone. The cost of putting them in the field is alwayB 
disproportionately great. Opposed to trained armies, they 


M Y 567 

invite defeat, opposed to similar forces, as in tlie great 
American war, decisive action on citlici side is impossible 
and the war drags on till its cost far exceeds that of yearn 
of standing aunies and peace piepaiations 
The thud and intermediate system is that of short service 
and reserves, now adopted by all nations Tlie European 
details of its application vaiy, but the geneial pi maples 
are the same m all,— to maintain the cadies oi a largo 
army m peace, capable of expansion in wai, and to keep 
the lecnut m the lanks only so long as is nccc^aiy to 
make him a trained soldier, and then pass him into a 
leserve It combines the mimcucal sticngth of tlie mibti 1 
system with the organisation, hauling, and discipline of a 
long semce aimy Its practical application will be seen 
in describing the vanous aimies of Euiopc 
The principles of organisation aie compaiatrvclv simple Organic 
Oigamsation is of turn kinds, tactical and administrative, clon - 
the fiist having lefeience to action on the battle-field, the 
second to geneial maintenance in peace as well as m wai 
Originally the two were often distinct, thus companies 
and legiments w r eie ongmally administrative unite, bat- 
talions tactical ones, and the two had not necessanly any 
connection But the most peifect oigamsation is that 
which answeis both purposes, and m this dnection all 
modem improvements have tended, anrl as the battle-field 
is the ultimate object of all prcpaiation, administrative 
considerations must give way to tactical ones when they 
clash, and all oigamsation must confonn to tlie tactical 
requnemonts of the clay Great pi ogress was made in 
this hianch duiing the Revolutionary war The origin 
of legiments and battalions has already been described 
The fiist “ mixed divisions,” i e , divisions compiling 
tioops of all arms, w T eic formed in the Revolutionary aimies 
of 1792, and in 1801 Napoleon oigamscd “coips d’araiee,” 
each forming a complete aimy in itself, nuclei tho com- 
mand of a marshal, — the necessity for such oigamsation 
arising from the size of his aimies, wdnch had grown 
beyond the immediate control of one man. This organisa- 
tion was copied by other aimies, and attained its highest 
peifection when combined by tho Piussians with their 
temtorial system— each coips d’anndo being pcimanentJy 
located m and recruited from a particular piovinco. A 
modern aimy usually composes several such corps d’armde 
A Prussian army corps , which may be taken as the typo 
of modern oigamsation, consists of a staif, two infantry 
divisions, a cavalry brigade, a legunent (seven battenes) 
of corps artillery, a regiment of engineers, and a number 
of aclministiative seiviccs. An infantry division consists 
of a staff, two infantry bngades, a idle battalion, four 
batteries of aitillery, and a regiment of cavaliy An 
infant) y brigade consists of a staff and two regiments 
(six battalions), a cavalry brigade of a staff, three regi- 
ments (twelve squadrons), and a battery of horse aitillery. 

The engineers comprise a pontoon tram, a light field bridge 
train, a column of entienchmg tools, siege materials, and a 
field telegiaph, while nine reserve ammunition columns 
accompany the corps artillery The administrative depart- 
ments include the commissariat, charged with the supply 
of the troops, and having at its disposal five provision 
columns and a laige amount of hired or requisitioned 
transport, and piovided with a field bakery; — t he medical 
department, consisting of a staff, thiee ambulance detach- 
ments, each having a staff of medical officers, 120 trained 
stretcher-bearers to attend to and caxry off the wounded 
on the battle-field, a supply of medical stores, covers for 
wounded, and a number of ambulance waggons, fitted fox 
the conveyance of wounded , and the medical staff 
attendants, tents, and all appliances for 12 field hospitals, 
each calculated to receive 200 wounded; — the pay depart* 
merit, charged w ith the military chest ; — a field post, a dopcSt 
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for sick and supernumerary horses, and other sei vices 
Such an army corps has a fighting stiength of 25 bat- 
talions, or about 25,000 infantry, 5 regiments (about 
3000) cavalry, and 96 guns, and a total strength of 
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about 40,000 men, 12,000 hoiscs, and 1400 waggons and 
wheeled vehicles 

The following table shows approximately the military 
resources of the great powers of Europe — 
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Country 

Population 

Militaiy 

Expenditme 

Army- 
Peace Footing 

Anny— Wai footing 

Active 

Army 

Depfit 

Tioops 

Garrisons 

and 

Results 

Total 

Gieat Butam, 

Fiance, 

Geiman Empire, 

Kussia, 

Austria and Hungaiy, 
Italy, 

52,000,000 

36,000,000 

41,000,000 

82,000,000 

36.000. 000 

27.000. 000 

£23,000,000 

18,000,000 

15.500.000 

21.500.000 

10.500.000 
7,500,000 

100,000 

450.000 

400.000 

750.000 

275.000 

200.000 

22a 000 

780.000 

680.000 

850.000 

600.000 | 
375,000 

95,000 

270.000 

240.000 

150.000 

150.000 

125.000 

350.000 

500.000 

330.000 

300.000 

220.000 
250,000 

670.000 

1.550.000 

1.250.000 

1.300.000 

950.000 

750.000 


Note— It is impossible to foim anything but an approximate comparison, owing to the different conditions of service and vary mg 
organisation of the several armies Under “depSt troops” are included all foices whose piovmcc it is to feed the active anny. 
Under “ gamsons and leseives” aie included all foices oig.tmscd foi home defence, and not forming part of the field mimes , hut m 
seveial cases a large pioportion of these are available as reinloi cements to the active anny if requned Only those forces that ha\e 
received some training and have a permanent organisation are counted, thus the English volunteers are included, but not the Geiman 
landsturm, or Fiench reseives of the terntonal army. The Butish troops serving in India have been included m the militaiy 
forces of Gieat Bntain, and the expenses home on then account by the Indian icvenue m the militaiy expcndituie, hut not the 
native foices m India 


HISTORICAL SKETCH OF THE BRITISH ARMY 
The history of the military institutions of England may 
be divided into three principal periods, each marked by a 
system peculiar to itself the Anglo-Saxon, or militia period, 
piecedmg the Noiman Conquest, the feudal period, extend- 
ing from that to the great Rebellion , and the period of stand- 
ing armies, lasting from the Restoration to the piesentday 
Pnoi to the Norman Conquest the armed force of Eng- 
land was essentially a national militia Every fieeman 
was bound to bear aims for the defence of the countiy, or 
for the maintenance of peace Military service was not a 
debt due to the king or earl, the obligation of a dependent 
to his lord, but the service owed by a free citizen to his 
country To give some organisation and training to this 
levy, the sheriffs had authonty to call out the contingents 
of their several shires for exercise The thanes appeared 
on hoiseback, and the bulk of the people, aimed with 
swouls, speais, and heavy shields, or with bows and spears, 
formed the infantry This force, termed the “ Fyrd,” 
was available for home service only, and could not be 
moved even from its county except m the case of invasion 
or great emergency, and it was pnncipally to repel the 
invasions of Danes and otheis that its services were 
requned Yeteien m those days the necessity of some 
more permanent force was felt, and bodies of paid troops 
were maintained by the king and some of the great earls 
at then own cost Thus Canute kept up a household 
force (kuscaile) of 6000 men, and paid troops also formed 
part of Harold’s aimy at the battle of Hastings 

Although William professed to reign by right of inherit- 
ance, not of conquest, and to maintain the existing laws of 
the countiy, its military institutions underwent a rapid and 
complete change under him. The great slaughter of the 
Anglo-Saxon nobility at Hastings, and the frequent and un- 
successful revolts of the suivivors, and consequent forfeiture 
of their estates, enabled William to make large grants to 
his followers; and with these he mtioduced the feudal 
system of military tenure Henceforth military service 
was a debt due by the dependent or vassal to the lord of 
whom he held his land, not the free service rendered by a 
citizen to his countiy And William took advantage of 
his exceptional position as a conqueror, and as the original 
granter of nearly half the lands of England, to cany the 
feudal system to a perfection which it had never attained 
on the Continent Assuming that “the king is the uni- 


versal lord and ongmal proprietor of all the lands of the 
kingdom,” he proceeded to divide the countiy into inoie 
than 60,000 military allotments or fees, to be held undei 
tenure of “knight’s service ” By the conditions of knight’s 
service the tenant of a fee was bound to attend his loid m 
war, with horse and aims, at his own cost, for forty days 
in each year, — the tenant of half a fee doing like seivice 
for twenty days Where one man held many fees — and 
some of the gieat barons held seveial hundreds — he 
became responsible to the long as tenant-in-cluof for 
military seivice m propoition to his giant, and requned 
the same from his tenants. 

This important change m the tenure of land and militaiy 
system of the country was not effected easily or at once 
To the ongmal Saxon proprietors, who still held much of 
the land, the feudal system was a strange and intolerable 
burden But the ever-growing preponderance of the 
Norman element, the dissensions among the Saxons them- 
selves, which William skilfully made use of, the constant 
wars and levolts, and consequent necessity foi improved 
militaiy organisation, giadually overcame their resistance, 
and shortly before the Conqueior’s death the new' system 
was finally accepted throughout the countiy Thus the 
king could command the seivices of 60,000 knights 1 and 
men-at-arms for foity days free of cost; and these feudal 
fa oops, unlike the Saxon levies, were bound to follow him 
anywhere. Such at least was the theory; but m practice 
modifications were soon introduced. Forty days might 
suffice to repel an invasion or crush a revolt, hut not to 
prosecute a foreign war, moreover, many of the tenants’ 
fees were subdivided, and the holders only liable to twenty 
or ten days’ service On the othei hand, many holders of 
fees could not lender personal service, or piefeired sub- 
mitting to a money penalty instead. Thus by mutual 
consent grew up a system of fines or c£ escuage,” and with 
the money levied from those who failed to do service the 
king was able to hire mercenaries, or pay such of the 
feudal troops as were willing to prolong their service. 
From time to time proclamations and statutes were issued 
reminding the holdeis of knights’ fees of their duties; but 
the immediate object was generally to raise money rather 
than to eufoice peisonal seivice, which became more and 

1 The “ knight of honour," the tine knight, must not he confounded 
with the tenant of a knight-fee. Practically the latter were usually 
the “men-at-arms,” only men of good family being admitted to the 
honour of knighthood. 
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more varc Thus gradually departed the spirit of the feudal 
Bystem, the principle that those who held the land should 
fight for it, aimies lost their national character, the power 
of the king was increased, and the fiist steps laid towaids 
the establishment of standing aimies as instruments m 
his hand The feudal system had not, however, abrogated 
the old Saxon levies, and while m the former we trace 
the souice of oui stipendiary foioes, fiom the latter arose 
two national institutions, — the posse comitatus, liable to he 
called out by the sheriff to maintain the king’s peace, and 
later the militia foice. The posse comitatus, or power of 
the county, included all males capable of beaiing arms, 
peern and spiritual men alone excepted, and though its 
primary object was to maintain peace and pm sue felons 
under the command of the shenff, it was also bound to 
attend upon summons for the military defence of the 
countiy Tins levy was oiganised as an armed force by 
an Act of 27 Henry II (1181 ad), and subsequently 
by the 13 Edward I (1285 ad), commonly known as 
the “Statute of Wmchcstei,” which determined the num- 
bers and desciiption of weapons to he kept by each man 
accouhng ty his property, and also provided for their 
penodical iVpection. This foice was only liable to home 
seivice, but even in early days seems to have been used, 
as now, as a feeder to the aimy 

>r the The aimies with which our kings carried on their foicign 
v.ns consisted mainly of paid troops Many, in the days 
of the eailier kings especially, weie foieign mercenanes, 
and these were sometimes imported to England to the 
gtoat discontent of the country But the Edwaids found 
that theie was better matenal to be had m this oountry 
than abroad, and the aimy which Edwaid III. took to 
Fiance, and with which he won the battle of Crecy, was 
composed exclusively of English, Welsh, and lush. A 
muster-roll, still preserved, of the army with which he 
besieged Calais is interesting as giving the numbers and 
rates of pay of the different ranks The pnnee received £1 
a day, and the bishop of Durham, Gs 8d Then follow:— 

13 Kails, . . . at 6s 8d per diem 

44 Barons and bannerets, . . at 4s. ,, 

1,046 KmglilB, . . at 2s „ 

4,022 Esquires, caphum, and leaders, at Is. ,, 

5,104 Vintenars and mounted archers, at6d ,, 

15,480 Foot aichers, . . at 3d ,, 

314 Mechanics, gunneis, &c , fiom 12d. to 3d ,, 

4,474 Welsh foot, . . . at 2d. „ 

These armies were raised partly from those bound to 
cerve by tenure, partly by forced levies, which, though 
illegal and often strenuously resisted by Parliament, were 
not unfrequent; but mainly by contracts entered into 
u with some knight or gentleman expert in war, and of 
great revenue and livelihood in the country, to serve the 
king m war with a number of men ” Copies of tbe in- 
dentures executed when Hemy Y raised his army for the 
invasion of France m 1415 are m existence Undei these 
the contracting party agreed to serve the king abroad for 
one year, with a given number of men equipped according 
to agreement, and at a stipulated rate of pay, the items of 
which are set forth, and agree generally with those given 
above. A certain sum was usually paid in advance, and 
in many cases the Crown jewels and plate were given m 
pledge for the rest. The profession of arms seems to have 
been a profitable one, and there was no difficulty in raising 
men where the commander had a good military reputation, 
Edward III is said to have declined the services of num- 
bers of foreign mercenanes, who wished to enrol tinder 
him in his wars against France. The pay of the soldier 
was high as compared with that of the ordinary labourer, 
and he had the prospect of a snare of plunder in addition. 

The funds for the payment of these armies were pro- 
vided partly from the royal revenues, partly from the fines 
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paid in beu of mihtaiy seivice, and other fines aibitrariiy 
imposed, and partly by grants from Paihament As the 
soldier’s contract usually ended with the war, and the king 
had seldom funds to lenew it even if he so wished, the aimies 
disbanded of themselves at the close of each war To seem e 
the services of the soldier during his contract, Acts wore 
passed (18 Hemy YI c 19, and 7 Henry VII c 1) inflict- 
ing penalties for deseition, and in Edward Vi’s reign an 
Act “ touching the true service of captains and soldieis ” 
was passed, somewhat of the nature of a Mutiny Act 

The six centuues which elapsed between the Noi man Under 
Conquest aud the Rebellion may be treated as one peaod Cli.ules I 
m the history of the military institutions of England common* 
Though consideiable changes had taken place, though the wealth, 
feudal armies m which the great nobles rode at the head 
of their retamers, and whose mam fighting strength lay in 
the number of knights and men-at-arms, had given place 
to armies raised by contract, commanded by officers having 
no peisonal connection with the men, and m which the com- 
mon infantry formed the real fighting stiength, still these 
changes had taken place gradually, and fundamentally the 
pimciplcs remained the same The army seldom came 
in collision with the nation Latterly indeed, m Queen 
Elizabeth’s time, the demands of the lush wars had led to 
frequent forced levies, aud the occasional billeting of the 
troops m England also gave rise to murmurs, but the 
bnlliancy and eneigy of her reign covered a great deal, and 
the peaceful policy of her successoi removed all immediate 
cause of complaint. But with the accession of Charles I. 
a new period commences, and we find the aimy a constant 
and principal source of dispute between the king and 
Paihament, until under William III a standing army 
is finally established on its piesont constitutional footing. 

Charles wished to support his brother-in-law, the Elector 
Palatine, in his struggle for the crown of Ceunany, aud 
for that purpose laiscd an army of 10,000 men. He was 
aheady encumbered with debts, and the Paihament refused 
all giants, on which he had recourse to foiced loans to 
supply the funds. The army was sent to Spain, but re- 
turned without effecting anything, and was not disbanded, 
as usual, but billeted on the inhabitants. The billeting 
was m itself illegal, and was the more deeply resented as 
it appeared that the troops were purposely billeted on 
those who had lesisted the king’s loan. Finally, the de- 
ciders committed by these troops caused the king to issue 
a commission to certain persons, officers and others, to 
proceed against offenders “accoidmg to the justice of 
martial law," — thus establishing niaitul law in England m 
time of peace These three breaches of the law — forced 
loans, billeting, and martial law — all diiectly connected 
with the maintenance of the aimy, formed the main sub- 
stance of the gnovances set forth in the celebrated “ Peti- 
tion of Paglit ” In accepting tins petition, Charles gavo 
up the light to maintain an army without consent of 
PaLliament, and when in 1639 he wished to raise one to 
act against the rebellious Scotch, Paihament was called 
together, and its sanction obtained, on the plea that the 
anny was necessary for the defence of England. This 
army again became the source of dispute between the king 
and Parliament, and later some of the hottest contests 
arose on the question of the command of the aimed forces: 
finally both sides appealed to arms, and the parliamentary 
army, after having overthrown the monarchy, upset the 
Parliament also, and remained undisputed master. Under 
Cromwell, the force which had raised him to power v as 
naturally augmented and encouraged For the first tune 
a real standing army, amounting at one time to 80,000 
men, was maintained. This army of the Commonwealth 
differed m character from those which preceded or followed 
it, the men as a rule being taken from a better class, 
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the officers fiorn a lower one. The common levies of 
the Hist parliamentary armies were no match for the gentle- 
men who gathered round the royal standard, till Cromwell 
leavened them with a different stamp of men, mainly drawn 
from the yeomen and middle class, — earnest resolute 
men, whose stem fanaticism was able to turn the scale | 
against the headstrong valour of the Eoyahsts. This class 
served largely in Cromwell’s army, and gave a tone to the : 
whole, while the pay was sufficiently high to mate it 
a desirable piofession foi others besides the poorest But 
with the officers it was otherwise The noble and gentle 
families who commanded the Icing’s armies remained faith- 
ful to his cause, and Cromwell had to draw his officeis from 
a class little above the men. Tew will be found now to dis- 
pute Cromwell’s capacity as a general and rulei, noi the high 
qualities of the army by which he maintained his power at 
home, and spiead England’s piestige abroad But such an 
army could not be maintained without great cost and hard- 
ship to the people at laige, and before Ciomwell’s death it 
hadpioduceddeepei discontentthanevenChailes’s exactions 

Ou the Restoration this army was disbanded The king 
feared and distrusted it, foi it was formed of his enemies, 
and officered by men who had approved his fathei’s execu- 
tion, and it had made itself hateful to the nation The 
permanent foices of the Ciown were reduced to the 
“ garrisons and guards ” maintained by the kmg from the 
revenue allotted to him for cairymg on the government of 
the country The “garrisons” were commissioned to 
special f or ti esses, — the Tower of London, Portsmouth, &c. 
The “guards” compused the sovereign’s body guards (the 
“yeomen of the guard” and “gentlemen-at-arms,” who had 
existed since the times of Henry YII. and VIII ); Monk’s 
regiment of foot (now the Coldstream Guards), alone 
retained of the disbanded army ; and two regiments of life 
guards and one of foot guards, raised principally from the 
cavaheis who had followed the king’s foitunes. Even this 
small foice, at first not exceeding 3000 men, was looked 
on with jealousy by Parliament, and every attempt to 
increase it was opposed. The acquisition of Tangiers and 
Bombay, as part of the dower of the Infanta of Portugal, 
led to the formation of a troop of horse (now the 1st Royal 
Dragoons) and a regiment of infantry (now the 2d or Queen’s 
regiment), for the piotection of the former , and a regiment 
of inf anti y (afterwards tiansf erred to the East India 
Company, and now the 103d, oi Bombay Fusiliers), to hold 
the latter These troops, not being stationed m the 
kingdom, created no distrust , hut when m 1670, on occa- 
sion of the' Dutch war, 12,000 men were raised for the 
protection of the coasts, Parliament immediately petitioned 
that they should be disbanded as soon as peace was made 
On several occasions during Charles’s reign considerable 
armies were raised, but were mostly disbanded again when 
the occasion ceased Several regiments, howevei, were 
added to the peimanent foice, including Dumbarton’s 
regiment (the 1st or Royal Scots) 1 and the 3d Buffs , and 
on Charles’s death m 1685 the total force of “guards and 
ganisons” had risen to 16,500, of whom about one-half 
formed what we should now call the standing aimy. 

J ames II. was more obstinate than his predecessor in his 
effoits to increase the aimy, and Monmouth’s rebel- 
lion afforded him the pietext A force of about 20,000 
men was maintained m England, and a large camp formed 
at Hounslow Eight cavalry and twelve infantry regiments 

1 This regiment 1ms tlie oldest history of any m the world. Ori- 
ginally the “ Scottish Guard ” of the kings of France, it was formed m 
the 9 th century, and constantly recruited from Scotland In 1625 
it was sent to England to attend the coionation of Charles I , and 
revisited it later to fight against the parliamentary .army. On the 
Restoration it came permanently to England, and was named the 1st 
Royal Regiment, 


were raised, and given the numbeis which, with few 
exceptions, they still bear. James even proposed to Par- 
liament to disband the militia and further augment the 
standing army, and although the proposal was instantly 
rejected by the Commons, he continued to add to the aimy, 
and to billet them on the countiy, m defiance of the 
lemonstiances of Parliament, till the Revolution depuved 
him of his throne and put an end to the contest The aimy 
which he had raised was to a gi eat extent disbanded, the lush 
soldieis especially, whom he had introduced m laige num- 
bers on account of then religion, being all sent home 

The condition of the anny immediately engaged the 
attention of Pailiament The Bill of Rights had definitely 
established that “ the raising oi keeping of a standing army 
within the kingdom, unless it be by the consent of Pai- 
liament, is against the law,” and past experience made 
them very jealous of such a foice But James was making 
efforts to lecover his throne, and seeking aid fiom Fiance, 
Ii eland and Scotland weie disaffected, civil w r ar was 
imminent, foicign war certain, and "William had only a 
few Dutch troops, and the lemains of James’s aimy, with 
which to meet the storm Pailiament theiefoie sanctioned 
a standing army, trusting to the chocks es Iblished on 
the powder of the Crown by the Bill of Eights and Act of 
Settlement, and by placing the pay of the army under the 
control of the Commons. An event soon showed the altered 
position of the army. A regiment which was favourably 
inclined to James, and had therefore been ordered abroad, 
mutinied, and marched north, declaring for James It w as 
surrounded and compelled to lay down its arms, but 
William found himself without legal power to deal with the 
mutineers He therefore applied to Pailiament, and m 
1689 was passed the fust Mutiny Act, which, after icpeat- 
! mg the provisions legardmg the army insetted m the Bill 
| of Rights, and declaung the illegality of maitial law', gave 
power to the Ciown to deal with the offences of mutiny and 
deseition by eourts-maitial From this epoch dates the 
history of the standing army as a constitutional force. 

Under William the army was considerably augmented 
The old regiments of James’s aimy were reorganised, re- 
taining, howevei, their original numbers, and tin ee of 
cavalry and eleven of mfantiy (numbered to the 28th) 
w’ere added In 1690 Parliament sanctioned a foice 
of 62,000 men, fiuthcr increased to 65,000 m 1691 . but 
on peace being made m 1697 the Commons immediately 
passed lesolutions to the effect that the land forces be 
reduced to 7000 men m England and 12,000 in Ireland. 
The war that quickly succeeded obliged Great Biitain again 
' to raise a laige army, at one time exceeding 200,000 men ; 
but of these the gi eater number w r ere foreign troops engaged 
for the Continental w r ar. On the peace of Utrecht the 
force was again reduced to 8000 men m Great Biitain and 
11,000 m the plantations (i.e , colonies) and abroad From 
that time to the present the sticngth of the army has been 
determined by the annual votes of Parliament, and though 
fiequently the subject of waim debates in both houses, it 
has ceased to be a matter of dispute betw een the Crow n and 
Pailiament The following table shows the fluctuations 
between that time and the present — the peace years show- 
ing the average peace strength, the war years the maximum 
to which' the foices ivere raised : — 


Tear. Number. Year. Number, 

1750 18,857 1745 74,187 

1793 .. . 17,013 1701 .. . . 07,770 

1822 . . . 71,790 1777 . 90,731 

1845 . . 100,011 1812 245,990 

1857 . . 150,905 1850 275,079 

1866 203,101 1838 ... ..222,874 


Note — Prior to 1850 the Entail forces suniig in India aro not 
included 
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During William's reign the small English aimy bore an 
honourable part m the wais against Louis XIV, and 
especially distinguished itself by its uitiepidity at Stemkuk, 
at Neerwmden, and m the assault of Namur Twenty 
English regiments took pait m the campaign of 1G94. In 
the gieat wais of Queen Anne’s leigu the Bntish anny 
under Mailboiough acquired a Euiopean reputation The 
cavalry, which had called foith the admiration of Punce 
Eugene when passed m review befoic hmi after its long 
mm ch acioss Geimany (1704), especially distinguished 
itself m the battle of Blenheim, and Families, Oudenaidc, 
and Malplaquet weie added to the hst of English victoucs 
The aimy was permanently mcieased by one legnncut of 
cavalry and eleven of infantiy, and though the legnneuts 
were much reduced m strength during the following 
peace, the cadies remained untouched During the leigu 
of the fiist and second Georges an aitillery coips was 
organised, and the aimy further mcieased by five regi- 
ments of cavalry and tlmty-fivo of infantry. Fresh lain els 
were won at Dettmgen (1743), m wluch battle twenty 
English legiments took pait , and though Fontenoy was a 
day of disaster foi the English aims, it did not lowei 
their reputation, but lather added to it Six legiments 
of cavaliy and sis of infantry shaied under Punce Fcidi- 
nand the honoms of the victory of Mmden (1759), and 
the English infantiy was especially thanked by the punce 
for its conduct on that occasion About this tune the fiist 
English regiments woie sent to India, and the 39th shared 
in Clive’s met oi y at Plassey. Diu mg the fiist half of 
G ooi go Ill’s leign the army was principally occupied m 
America, and though the concpiest of Canada may be 
counted with pude among its exploits, this page in its 
history is certainly the darkest, English armies capitulated 
at Saratoga (1777) and at Yorktowm (1781), and the war 
ended m 1783 by tho evacuation of the revolted states of 
Amenta and the acknowledgment of then independence 
Befoie passing to the great Fiench Revolutionary w r ais, 
fiom which a fresh penod m the lnstoiy of tho army may 
be dated, it will be well to uruew the general condition of 
the army m the century preceding 

Regiments were raised almost as in the days of the 
Edwards. The Crown contacted with a distinguished 
soldier, or gentleman of high position, who undertook to 
laise the men, receiving a ceitam sum as bounty-money for 
each recruit In some cases, m lieu of money, the con- 
tractor received the nomination of all or some of the officcis, j 
and recouped himself by selling the commissions. This 
system — termed laismg men for rank — w r as letamcd till 
vciy lecently, and originally helped to cieate the “ pm chase 
system ” of pi emotion. For the maintenance of the regi- | 
ment the colonel received an annual sum sufficient to 
cover the pay of the men, and the expenses of clothing 
and of lecruiting Tho colonel was given a “ beating 
order,” without which no enlistment was legal , and was 
responsible for maintaining his leguuent at full strength. 
“Muster masters” weie appointed to muster the regi- 
ments, and to see that the men for whom pay was diawn 
were really effective. Sometimes, when casualties were 
numerous, the allowance was insufficient to meet the cost 
of recruiting, and special grants were made. In war tune 
tho ranks were also filled by released debtors, pardoned 
cmnmals, and impressed paupers and vagrants. "Where 
the men were raised by voluntary enlistment, the penod of 
sea vice was a matter of contract between the colonel and 
the soldier, and the engagement w as usually for life ; but 
exceptional levies were enlisted for the duiation of tho war, 
or for periods of tin ee or five year* The army w as officered 
entirely from the upper ranks, the low rate of pay and the 
purchase system combining to exclude all but men of 
independent incomes. Appointments (except when in the 


gift of the colonel) were made by the Ivmg at home, an 1 
by the Coinmandei-m-Clnef abroad, even in Ireland the 
power of appointment rested with the local commander oi 
the f oi ces until the Union The soldiei was clothed by 
his colonel, the charge being defrayed from the “stock 
fund ” Tho army lived in bauacks, camps, or billets. Tho 
banack accommodation m Gieat Britain at tho beginning 
of the centuiy only sufficed foi 5000 men, and though it 
had giadually lisen to 20,000 m 1792, a laige part of the 
aimy w r as constantly in camps oi billets, — the latter causing 
endless complaints and difficulties. The drill of tho aimy 
was mainly Lon owed from that of Frederick, but the 
Ameucan war had tiamed many legiments to s kirmishin g. 

The administration was geneially conupt and defective, and 
the chaiactci of the aimy stood very low when England 
embarked on her long wai with Fiance 

Iler first eflbits m this w r ar did not tend to raise it 
After a campaign, fought with gieat gallantly but not much 
skill, the English aimy under the Duke of Yoik w r as dnven 
out of Holland, and that country annexed to France But 
tho appointment of the Duke of Yoik to the post of Com- 
maudei - 111 -Chief of the aimy was the commencement of 
a bettei eia He did much to impiove its oiganisation, 
discipline, and training, and was ably seconded by com- 
manders of distinguished ability Under Abeicromby in 
Egypt, under Stewait at Maida, and under Wellesley and 
Lake m India, the British armies again attached victory to 
then staudaids, and made themselves feared and respected. 

The cnoigy and unbending resolution of Pitt seemed to 
communicate itself to the nation, and the threatened 
invasion of England excited her maitial spmt to the highest 
pitch. Finally, hci nnhtaiy gloiy was laised by tho series 
of successful campaigns m the Peninsula, until it culmin- 
ated in the gieat uctoiy of Wateilou, and the aimy 
cmoigcd from the war with the mo, A solidly founded im- 
putation of any m Euiopc 1 

The events of this period belong to the history of 
England, and fall outside the province of an article dealing 
only with the aimy. Tho gieat augmentations required 
during the war w'ere effected partly by raising addi- 
tional legiments, but principally by increasing the number 
of battalions, some regiments being given as many as four. 

On the conclusion of peace these battalions were reduced, 
but the regiments were retained, and the army was per 
manenlly increased fiom about 20,000, the usual peace 
establishment before the war, to an average of 80,000. 

The Duke of Yoik, on first appointment to the command, 
had mtiodueed a uniform dull throughout the army, which 
was fiuthci modified according to Dundas’s system m 1800 , 
and, undei the direction of Sir John Moore and others, a 
high peifection of drdl was attained. At tho beginning of 
the war, the infantiy, like that of the Continental powers, 
was formed m thieo ranks j but a two-rank formation had 
been introduced m Ameuea and m India, and gradually 
became geneial, and m 1809 was finally approved. 

In the Peninsula the army was permanently organised lucent 
in divisions, usually consisting of two brigades of three or ch^s 05 * 
four battalions each, and one or two batteiies of artillery. 

The Duke of "Wellington had also brought the commissauat 
and the aimy tiansport to a high pitch of perfection; but 
in the long peace which followed these establishments were 
reduced or broken up The period which elapsed between 
Waterloo and the Crimean war is marked by a number of 
Indian and colonial wais, but by no organic changes in the 
aimy, with perhaps the single exception of the Enlistment 
Act of 1847, by which short seivice, — ie., an original 


1 “ Possddant les scuvenns do glono et do succfss les plus solid' fa 
sans conti edit, panm toutes les aimdcs europdemies ” — {V Ami 
A i/fflatse, hy the Baron do Gmncey, Paris, 1873 ) 
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enlistment foi 10 or 12 yeais, with power to re-engage to 
complete 21, — was substituted foi the life enlistments 
hitherto m force. The ai my went to sleep on the laurels and 
recollections of the Peninsula The Duke of Wellington, 
for many years Commander-In-Chief, was too anxious to 
hide it away m the colonies, and to save it fiom further 
reductions or utter extinction, to attempt any great adminis- 
trative reforms. The foice winch was sent to Turkey m 
1854 was an agglomeration of battalions, individually 
pei haps the finest the world had ever seen, but unused to 
work together, without trained staff, administrative depait- 
ments, or army organisation of any kind. They fought 
with distinguished gallantry at the Alma and at Inkerman, 
but succumbed under the hardships, the privations, and the 
sickness of the winter before Sebastopol — a sacufice to 
maladministration. The lesson was deaily bonght, but -was 
not thrown away From that time successive War Ministers 
and Commanders-m-Chief have laboured peisevermgly at 
the difficult task of army organisation and administration 
Foremost m the work was Lord Herbert, the soldiers’ friend, 
who fell a sacrifice to his labours, but not before he had 
done much for the army The whole system of administra- 
tion was revised. In 1854 it was inconceivably compli- 
cated and cumbersome The “ Secretary of State for Wai 
and Colonies,” sitting at the Colonial Office, had a geneul 
but vague control, practically limited to times of war. The 
“Secretary at War” was the parliamentary representative of 
the army, and exeicised a certain financial control, not 
extending, however, to the ordnance corps The Com- 
mander-m-Chief was responsible to the sovereign alone in 
all matters connected with the discipline, command, or 
patronage of the army, but to the Secietaiy at War m 
financial matters The Master-General and Board of 
Ordnance were responsible foi the supply of material on 
requisition, but weio otherwise independent, and had the 
artillery and engineers under them The Commissaiiat 
Department had its headquaiteis at the Tieasury, and the 
militia until 1852 were under the Home Secretary. A 
number of minor subdepaifcments, more oi less independent, 
also existed, causing endless confusion, correspondence, and 
frequent collision. In 1854 the business of the colonies 
was separated from that of war, and the then Secretary oi 
State, the Duke of Newcastle, assumed control overall the 
other administrative officers. In the following year the 
Secretary of State was appointed Secretary at War also, 
and the duties of the two offices amalgamated. The same 
year the Commissariat Office was transfened to the Wai 
Depaitment, and the Board of Ordnance abolished, its 
functions being divided between the Commander-m-Ohief 
and the Secretary of State. The minor departments were 
gradually absorbed, and the whole administration divided 
under two great chiefs, sitting at the Wai Office and Horse 
Guards respectively Finally, m 1870 these two were 
welded into one, and the War Office as now existing was 
constituted 

Corresponding improvements were effected in every 
bianch The system of clothing the soldieis was alteied, 
the contracts being taken fiom the colonels of regiments, 
who received a money allowance instead, and the clothing 
supplied from Government manufactories The pay, food, 
and general condition of the soldiei were improved, 
reading and recreation looms, libranes, gymnasiums, and 
facilities for games of all kinds being provided. Special 
attention was directed to sanitary matters , large banacks 
were built on improved principles , more space allotted to 
the men ; ventilation and drainage improved, and the rate 
of mortality greatly reduced A large permanent camp 
was formed at Aldershott, where considerable forces were 
collected and manoeuvred together Yanous educational 
establishments were opened, a staff college established foi 


the instruction of officeis wishing to qualify foi the staff, 
and regimental schools improved 

The Indian mutiny of 1857, followed by the tiansference 
of the government of India fiom the hands of the East 
India Company to those of the Queen’s ministers, led to 
important changes The East India Company’s white 
troops were amalgamated with the Queen’s army, and 
leorgamsed — a difficult task, and one which cannot yet be 
said to be completed 

Among recent alteiations may be mentioned the localisu 
tion of the army, commenced m 1872, but n Inch cannot 
pioduce its full effects for many years to come , the trans- 
ference of certain powers over the militia from the lords- 
lieutenant to the Crown, in 1871, and the placing the 
militia and volunteer forces dnectly under the generals 
commanding distucts , the abolition of purchase, in 1871 , 
the introduction of short service (6 years m the ranks) by 
the Aimy Enlistment Act of 1870, the institution of 
annual autumnal manoeuvres, at which considerable forces 
aie collected and manoeuvred against one anothei over 
extensive tracts of country, the foimation of the Conti oi 
Depaitment, &c , hut these will be dealt with at length in 
the following pages. 

British Army as it is 

The supreme command of all the military forces of the Ailmmls- 
nation is vested m the Crown, but can only be exercised tration of 
through an intermediate and responsible agent. The entire tlie 811117 
administration, therefore, of the regular army and reserve 
or auxiliary forces is under the control and responsibility 
of the Secretary of State foi JFar, who is assisted by two 
under-secretanes, the Parliaments y and Permanent Under- 
Secrctanes of State The actual army admmistiation is 
divided among thiee great officeis, — the Ofiicei Com- 
manding in Chief, the Surveyoi -General of Ordnance, and 
the Financial Secietaiy These officers aie at the head 
respectively of the tlnee great departments of the War 
Office, viz, the Military Department, the Conti ol Depart- 
ment, and the Financial Depaitment , their duties are 
defined by oiders of Council of the 4th and 23d June 1870. 

The Officer Commanding m Chief is chaigcd with “the 
discipline and distubution of the army, and of the reserve 
forces of the United Kingdom when embodied or called out 
for actual military seiYice, the mihlaiy education and 
training of the officers, non-commissioned officers, and men 
of the aimy, and of the reserve forces when assembled for 
training, exercise, inspection, ol voluntary military duty ; 
enlisting men for and discharging men from the anny and 
aimy reserves, the collection and iccoid of strategical 
information, including topography, m relation to the military 
circumstances of this and other countries ; the selection of 
fit and proper persons to be recommended to Her Majesty 
for appointment to commissions in the aimy, for pi omotion 
for staff and other military appointments, and for military 
honouis and rewards ” The Sur veyor-General of the Or fi- 
nance is charged with “providing, holding, and issuing to 
all branches of the army and reserve forces, food, forage, 
fuel, light, clothing, arms, accoutrements, munitions of war, 
and all other stores necessary for the efficient performance 
of their duties by such forces, of pioper quality and pattern, 
and m proper quantities, according to the regulations 
governmgthe provision, custody, and issue of such supplies , 
exercising a strict control over the expenditure of such 
supplies, and seeing that they are properly accounted for 
by the several officers and others who may be charged with 
their custody, issue, and use ; the custody of all buildings 
m which troops are quartered, and allotting quarters ; pro- 
viding transport for tioops, and directing land and inland 
water transport; preparing the estimates for the above 
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services, and causing the expenditure foi them to be duly 
and carefully examined” The Financial Secretary is 
charged with “ preparing the annual estimate foi the pay 
of the aimy and reserve foices , collecting and mcoiporatmg 
into a general estimate for aimy sei vices the estimates of 
the other departments of the Wai Office, and financially 
reviewing the expendituie proposed m such estimates, 
submitting for the mstiuctions of the Secretaiy of State 
for Wai any proposed redistribution of the sums allotted 
to the different subdivisions of the votes for aimy sei vices , 
finally, allowing all cash expendituie, and lecoidmg the 
same under its pioper head of service m the annual account 
for Parliament , issuing all wan ants for the payment of 
moneys, making all imprests to accountants and otheis, and 
seeing that accounts aie duly rendered for the same ; adns- 
mg the Secretaiy of State on all questions of pay, retried 
pay, and pensions foi the aimy and rcseive forces ” Any 
or all of the above-mentioned gicat officers may be m 
Parliament, and the Surveyoi-Geneial of Oidnauce and 
Financial Societal y have usually seats m the Lower House 
Military The Officer Commanding in Chief is nominated by a 
Depart* letter of service, and holds Ins appointment duung Her 
mtut. Majesty’s pleasuie, diffenug in this respect fiom the 
Suiveyor-General and Financial Socictaiy, who aie ap- 
pointed by the Secretaiy of State, and lemovablc at his 
pleasui e Tlio appointment is tlieiefoie not a political one, 
and has been held by H U H the Duke of Cambudge since 
1850 He is assisted in his duties, and Ins outers are con- 
veyed and executed through the agency of the General Staff 
of the army, comprising the Headquaiter Staff of theMili- 
taiy Department at the War Office, and the genoial officers 
holding commands at home or abroad, with then subordinate 
staffs The Headquarter Staff is subdivided into the Ad- 
jutant-Gene) ais Department, undei the Adjutant-Gcneulto 
the Forces, a general officei of high standing, who is named 
directly by the sovereign, and is the chief staff officer of 
the Commander-in-Chief, and the channel through which 
all communications connected with the pci sound, militaiy 
operations, duties, discipline, and general off' mey of the 
aimy pass, the Quartermaster-Genci al’s Department, 1 under 
the Quartermaster-General to the Forces,— a general officer 
of subordinate lank to the Adjutant-General, but also 
appointed by the sovereign — whose duties embrace the 
movement and quartering of troops, roster of regiments for . 
foreign service, and military questions connected with 
barracks; the Military Secretary’s Department, under the 
military secretary to the Commander-m-Chicf, who is the 
channel of conespondence on all matters connected with 
the appointment, promotion, exchange, and retirement of 
officers, and honours and rewards , the Intelligence Depart- 
ment , including the Topographical Department, under a 
Deputy-Adjutant-General, charged with the collection and 
registenng of all strategical, statistical, and topographical 
information, whether relating to the British Empire or to 
foreign countries and armies ; the Recruiting Department, 
under an Inspector-General of Recruiting, charged with the 
supervision of the recruiting throughout the kingdom; 
the Auxiliary Forces Department , under an Inspector- 
General of Reserve and Auxiliary Forces, embracing all 
questions connected with the militia, yeomanry, volunteers, 
and army reserves ; and the Military Fducatim Depart- 
ment, under the Director-General of Military Education, 
charged with the instruction and examination of officers, 
and matters connected with military colleges and regimental 
or garrison schools and libraries. The artillery and en- 
gineers have a distinct headquarter staff, subordinate, how- 
ever, to the Adjutant-General. 

The Surve yor-General of the Ordnance is appointed by 

1 Tie Adjutant- and Quartermaster-General's Departments hare 
teen recently amalgamated, hut tie subdivision of duties still remains 
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the Secretary foi War, and lemovable at his pleasuie , the Ordnanco 
appointment is theiefore a political one, and usually con- ° T Control 
nected with a seat m Parliament His suboidmates and 
assistants m the peiformance of his duties are the staff of 
the Oidnance Department at the Wai Office, and the officeis 
of the Control Depaitment at the vanous military stations 
at home and abioad The Oidnance Depaitment is divided 
into the Supply and Ti anspoi t Dn lsion, under a Director of 
Supplies and Tianspoit, whose duties embrace questions con- 
nected with transport, food, forage, fuel and light, barracks, 
billets, and lodging, the Ai txllery and Stoi es Division, under 
a Diiectoi of Artillciy and Stores, whose duties cmbiace all 
questions connected with the manufacture, maintenance, 
and supply of wailikc stoies of all kinds, and store and 
clothing accounts , the Conti acts Division, under a Director 
of Contiacts, who makes all necessary conti acts at home, 
and examines those enteied into abroad , and the Clothing 
Division, undei the Diiectoi of Clothing, who has charge 
of the manufactiue and supply of clothing for the aimy 

The Financial Secretaiy is appointed by the Secretary Finance 
for War, and removable at his pleasuie, the appointment, Depart- 
like that of the Surveyoi -General, is therefoie a politu al ™ Ilt ' 
one, and usually connected with a seat m Parliament. He 
is assisted by an Accountant-General and laige staff of 
cleiks m his depaitment of the War Office, but has no staff 
or suboidmates outside its walls 

The uumboi of men to be maintained and the amount of Estimates, 
money to lie expouded arc detci mined by an annual vote 
of Puiliameut, based on the estimates laid befoie the House 
by the Minister of War The minister, with the advice of 
the Officei Commanding in Chief, decides on the number 
of men that Parliament shall be asked to provide for the 
ensuing year, and the estimates are framed accordingly. 

To obtain the gteatest possible accuracy, every subordinate 
depaitment at home and abroad is called upon for a detailed 
| statement of probable expenditure. These are examined 
and amended by the heads of the several departments and 
divisions at the War Office, and passed on to the Fmanco 
Depaitment, where they are collected and incorporated into 
a general estimate, which is submitted to the Secretary of 
State, with the remarks of the Financial Secretary ; and 
being revised and finally approved of, is submitted to the 
Treasury and included in the annual budget of the Chan- 
cellor of the Exchequer. The Treasury may, however, re- 
duce any item that appears excessive. When the amount has 
been voted by Pailiament, the Treasury authorises the Pay- 
master-General to honour the orders of the War Office to 
the extent of the vote At home the necessary funds aie 
obtained by warrants issued by the Accountant-General, 
under authority of the Financial Secretary, and paid by 
the Paymaster-General by means of orders upon the Bank 
of England ; abroad they are obtained partly by remittances 
of specie, but principally by the negotiation of bills of 
exchange drawn upon the Lords of the Treasury by the 
local Conti ol officers, acting m this respect on behalf of 
the Treasury. The army estimates, as laid before Parlia- 
ment, are divided under a certain number of votes, 
and these again into sub-heads and items; and no 
money granted under one vote can he applied to a 
service included under another vote without the sanction 
of the Treasury. Within the limits of the vote, however, 
the War Office has the power of redistributing the sums 
allotted. 

The following abstract of the army estimates for 1873-d 
(which does not include, however, the cost of that part of 
the army which is serving in India), will indicate the 
classification under heads and yotes, and the amounts 
allotted; and although these vary slightly from year to 
year, the general distribution of expenditure remains 
tolerably uniform : — 
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1 Regular Forces 

VOTI« 

I Staff and Eegimental P w and Allowances £5,072,500 
2,3,4 Divine Semce, Law, and Medical Seivice . . 321,200 


£5,393,700 

2 Auxiliary and Reset ve Fences. 

5, 6 Militia and Yeoraamy . £894,300 

7, 8 Volunteers — Army Reseive 553,500 


£1,447,800 

3, Control Establishments and Services 
9. Conti ol Establishments, Wages, &e . . £389,000 

10. Pi o visions, Porage, Fuel, Tianspoit, &e. 1,980,700 

11 Clothing Establishments and Sei vices .. 743,100 

12. Supply and Manufactuie of Warlike Stoies, 1,070,000 

£4,182,800 

4 Wails and Buildings 

13. Works, Buildings, and Repairs . . . £778,000 


5 Yen ious Services 

14, 15,16 Adnunistiation, Education, and Miscellaneous, £303,700 
6 Non-cffectiu Services. 

Pay of General Officers, and Rewards £115,400 

Retired Officers — Full and Half Pay . . . 527,900 

Widows’ Pensions, &c . 147,300 

In and Out Pensions, and ditto for Wounds, 1,267,500 
Superannuation Allowances 192,300 

£2,250,400 

Total Effective and Yon-Effective Services . .£14,416,400 

The whole of the military forces of England are raised 
by t oluntaiy enlistment. Recruiting for the army is earned 
on partly by means of the large staff of non-commissioned 
officers attached to the biigade depdts, paitly by means of 
pensioners receiving a special rate of pay while so employed, 
and paitly by sergeants oi parties" sent out by regiments 
and corps for the purpose — the whole being under the 
superintendence of the colonel commanding the bngade 
distnet Infantry regiments of the line lecruit as fai as 
possible within the distncts to which they aio attached ; 
but the cavalry, aitilleiy, engineers, guards, and lifles recruit 
thioughout the country generally. Enlistment mthe army 
is regulated by the annual Mutiny Act and the Army 
Enlistment Act, the former legalises the maintenance of 
an army, and lays down the number of men and mannci 
•of enlisting them; the latter fixes the period and conditions 
of seivice. By the Enlistment Act of 1870 men are enlisted 
for a first period of twelve years, which may be spent either 
entirely m the army, or partly in the anny and partly in 
the reserve, as may from tunc to time be fixed by the 
Secietary of State for War. At present u short service” is 
fixed at six years m the army and six in the reserve for 
infantry, and eight years in the army and four ui the 
reseive foi the other branches The Household cavalry, 
and a ceitam proportion m the other branches, are enlisted 
for “ long service,” i e., twelve yeais in the ranks. 

On the completion of twelve years’ army service, soldiers 
may be allowed to re-engage for nine yeais, mating a total 
of twenty-one, at the end of which they aie entitled to 
discharge with a pension Those who aie passed into the 
army leservo remain liable for the rest of their twelve 
years’ engagement to be recalled into the rants in case of 
war or national emergency, and to be called out for eight 
days’ training m each year; but otherwise resume their 
positions as citizens, and are free to follow their callings 

A recruit for the army must be between 18 and 25 years 
of age, unmarried, fiee from physical infirmities, and of 
such height and chest measurement as may be laid down 
from time to time. The standard has frequently varied, 
having been used as a means of regulating the supply 
of recruits, but stood in 2,873 at a minimirm of 5 feet 


17, 18 
19 
20 . 

21, 22, 23 
24, 25. 


5 inches foi the mfantiy, 5 feet 6 inches foi light cavalry 
and engineers, 5 feet 7 inches for gunneis, and 5 feet 8 inches 
for heavy cavahy , the minimum chest measurement being 
33 inches Eoi idle regiments and for aitillery drivers the 
standaid is reduced to 5 feet 4-]- inches, but increased chest 
measurement is reqrmcd Exceptions are also made in 
favoui of aitificers and others When a lecruit presents 
himself foi enlistment he is asked certain questions as to 
age, and whether he has seived before , if the answers ai a 
satisfactoiy, and he is otherwise suitable, he is given a 
shilling as enlistment money, and seived with a notice 
warning him to attend befoie a magistrate for attestation. 
Wi thm not less than twenty-fom, and not moie than nmety- 
six hours he is bi ought befoie the magistrate If he then 
dissents from his enlistment, ho may be dischaiged on 
payment of 20s “ smait money,” if he still wishes to 
enlist, he makes a declaiation contained m the attesta 
tion paper as to his age, place of bnth, tiade, Ac , signs 
the attestation, and takes the oath of allegiance, and 
is thenceforth legally a soldier Ho lecruit, however, is 
finally accepted until he has been examined by a medical 
officer, and approved by an officei of rank detailed for the 
puipose Foimeily, recruiting was carried on laigely at 
public-houses kept for the purpose, young men weie 
entiapped by lying placards or by the misrepresentations 
of leciuitmg agents, and often enlisted whilst drunk, and 
then sent under escort to then legiments Recently great 
improvements have been made in the recruiting service : 
the bounties formerly offered, and varying from £1 to £1 0, 
accoidmg to the demand for recruits, have been abolished, 
exaggerated placards foibidden, the recanting taken away 
as much as possible from the public-houses, and the young 
soldier sent by himself to join his legiment. Undoi the 
system of long service tlie annual number of icciuits 
requiicd to keep up the army was from 8 to 10 per cent 
of its stiength, but m futuie the piopoition will bo laigely 
inci eased. The average number actually raised annually 
w r as 16,000 m the ten years 1860-9, and 21,000 in the 
thiee years 1870-2 ; the laigcst number raised in any one 
ycai since tlio w T ar being 28,000, m 1859 

The rates of daily pay of the soldier and of the non- Pa 
commissioned ranks are shown m the following table — 
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The Household cavalry, hoi so artillery, and some ranks 
of the foot guards, receive a higher rate of pay, and the 
engmeeis usually earn working pay in addition. Eveiy 
soldier further receives a free ration of biead and meat, 
valued at 6d Takmg into consideration the value of the 
ration, lodgings, clothing, fuel, and light, the pay and 
allowances of the infantry private represent an average 
annual value of about £38, and that of the cavahy private 
about £41, exclusive of any prospective advantages in the 
way of pension, while the corporals and sergeants range 
from £45 to £70. Comparing this with the annual 
receipts of the average labourer, which range between 
£35 and £45 m different counties of England and Scotland, 
and are much lower in Ireland, and bearing in mind that 
the soldier as a lule is called on to do less work, it is evident 
that his'position on the whole is not a disadvantageous one. 
In addition to the above, the soldier may earn Id. a day 
good-conduct pay after 2 years’ service, 2d. a day after 6 
years’, 3d^ after 12 years’, and 4<L after 18 years’ service. 
The amount to which the soldier is entitled is indicated by 
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“ good-conduct badges ” wuin on the aim , but these, with 
the conespoudmg pay, aie liable to foifeituic foi mis- 
conduct 

Discharge A soldier may claim his discharge at the explication of 
am.1 his first or second pcnod of seiviee , 01 he may be dis- 
pension c ] iai o C q before the expuation of his scivice, either by 
sentence of couit-maitiai 01 by older of the Coniinandei- 
m-Chief foi misconduct, 01 as an indulgence at his own 
request, or on 1 eduction of the aimy, or as an invalid, 
if found unfit foi fiuther seiviee A soldier dischaigcd 
aftei 21 yeais’ seiviee is entitled to a pension vaiying fiom 
a minimum of Sd a day foi a private, to a maximum of 
2s 6d a day foi a non-commissioned officer, eveiy good- 
conduct badge the soldioi was m possession of, or would 
li ax e been entitled to, at the time of clisihaige, adding a 
Id a clay to Ins pension A soldier dischaiged oil the 
completion of his first penod (12 years), oi discharged at 
any time for misconduct, lecoives no pension If dis- 
charged an ail invalid, on account of unfitness foi seiviee, 
lie lecerves a temporary oi permanent pension, varying, 
aecoiduig to the liatiue of the disability and the manner 
in which it arose, fiom a minimum of 6d a day fox a 
ycai, to the full pension given above Pensions foi wounds 
aie given on a special scale, accoidmg to the natuie of 
the wound, the maximum being 2s. fid foi a pnvatc and 
3s fid foi a non-commissioned officci Soldieis aie also 
allowed to pui chase their discharge as an indulgence, 
according to a fixed scale depending oil length of seiviee and 
character, £35 m the aitilleiy and cngmeeis, and £20 m 
the infantry being the maximum latcs Afioi fiom 12 lo 
1C years’ service such dischaigo is granted fioe 
OUicus Thcie are ten lanks of combatant officers m the aimy, — 
viz , field-maibhals, generals, lieutenant-generals, and major- 
goncials (classed as genet al office) s ) , colonels, licutonant- 
colonels, and majors (field ojiccts), captains, lieutenants, 
and sub-lieutenants (legimental or company officers) The 
clarification and promotion of officers is complicated by 
the system of brevet or army rank, by which an officer may 
hold a higher lank m the army than he holds m Ins regi- 
ment Brevet mule is usually given for distinguished 
service in the field, or for length of service : it begins with 
the rank of major, and may be said to cease with that of 
major-general, as in that grade and in those above it all 
rank is army rank. Relative lank and command within 
the regiment, legimental promotion and duties, and pay, 
aie determined by regimental rank ; but rank, command, 
and duties outside the regiment, and army promotion, aie 
governed by army rank. Thus a regimental captain may 
leecive the btevet of major for distinguished service: he 
is called captain and brevet major, retains Ins place among 
the captains of his regiment, and continues to perform a 
captain’s duties m his regiment , but on any duties where 
the officers of several regiments are mixed he takes his 
pi, tec as major, and would command captains of his own 
legmient, though senior as such to Imnself 
Pmvinse Previous to November 1871 first appointments and 
\Vitcin, irgimental promotion in the cavalry and infantry were 
made under the purchase system. This system dates from 
the earliest days of the army, and arose partly from the mode 
in which regiments weie originally raised Every regi- 
mental commission had a fixed regulation price, varying 
fiom £4=50, the price of an ensigneym an infantry regiment, 
to £7250, that of a lieutenant-colonelcy of Life Guards , 
in addition to which an over-regulation price, which some- 
time.. even exceeded the regulation price, had sprung up, 
and become established by custom, though contrary to law. 
Ail officer on retiring received the regulation price of his 
commission from Government, and the over-regulation from 
the officer who succeeded him ; and the step went to the 
senior qualified officer of the lower grade in the regiment 
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uho was able and willing lo pui chase it An officei who 
could not afioid to pm chase rose with the otheis till he 
became senior of his lank, and theie remained till a death 
vacancy oi othei “ non-pui chase step” gave him his promo- 
tion 1'iactically, however, the mjiuy inflicted was less 
than at first sight appeals, as the puichase system stimulated 
a rapid flow oi promotion, by which the non-piu chase officer 
piohtod also, and if he lost a yeai or two m promotion, he 
saved several thousand pounds First appointments were 
given to gentlemen whose names weie on the Commander- 
m-Chief s list, and to cadets fiom the Militaiy College at 
Sandhurst, on passing the lequired examinations and pay- 
ing the puce of the commission , a ceitam number of com- 
missions without piuchasc being given to those who passed 
lngh examinations at Sandhurst, and to young men whose 
fathers’ scivices gave them special claims 

Puichase was abolished by warrant of 20th July 1871, 
Parliament voting the money to compensate the officei s then 
holding saleable commissions, and a system of promotion 
by “ somonty tempeied by selection” was substituted by 
the picsent regulations 

Fust commissions as sub-lieutenants aie now given to First up. 
successful candidates at an open competitive examination, P° ini> 
to non-commissioned officeis specially recommended, to lnenfcs ' 
umveisity students who have passed certain examinations, 
and to “ Queen’s” and “Indian cadets,” and pages of 
honoiu A certain number of first commissions as lieu- 
tenants are also given to lieutenants of militia regi- 
ments The lnmts of age for candidates by competition 
are fiom 17 to 20 , but this is extended to 22 m the 
case of univeisity students and militia lieutenants, and 
30 m the case of non-commissioned officeis The gicat 
majority of first appointments aie given by open com- 
petition, examinations for the puipo&e being held periodi- 
cally under the Civil Service Commissioners The suc- 
cessful candidates receive commissions as sub-lieutenants, 
and are sent to the Military College at Sandhurst (or to 
their regiments, if m India) for a course of instruction , 
and after passing till required examination in militaiy 
subjects at the conclusion of the course, and serving a 
certain time with their regiments, are eligible for promo- 
tion to the rank of lieutenant. A lieutenant is eligible Promotion, 
for promotion to captain after two yeais’ service, but the 
actual time is usually much longer — from eight to eleven 
years; to qualify, he must pass an examination m regimental 
duties, drill, &c , and also a special army examination 
m military law, tactics, field sketching, anrl field forti- 
fication Promotion to the rank of captain is usually 
by regimental seniority ; the senior qualified subaltern in 
the regiment succeeding to a vacancy among the captains. 

A captain may become tegmental major by succession to a 
vacancy m his own regiment, or by being promoted to a 
majority in another regiment, or on half-pay ; and brevet 
major by promotaonfor distinguished seiviee, or by sonionty 
m the aimy. Before promotion to a regimental majority 
a captain must pass a practical examination in subjects 
connected with the command of a legiment or of a small 
mixed force m the field. The appointment as major to a 
regiment is made for five years only, but is renewable A 
major may become regimental lieutenant-colonel by appoint- 
ment to the command of a regiment, or to an unattached 
lieutenant-colonelcy ; and by brevet for distinguished service, 
or by seniority in the army. Certain staff appointments 
also carry with them the rank of licutcnant-colonel on 
appointment, or on completion of five yeais’ service in them. 
Regimental promotion ceases with the rank of lieutenant- 
coloneL 'When a vacancy arises m a regiment by death or 
by the promotion of an officer to another regiment, the stop 
goes m the regiment , if it arises othei wise, it is filled up 
as seems best to the Secretary of State and the Commander- 
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m-Chief, — regimental considerations, however, receiving 
full consideration A lieutenant-colonel becomes colonel 
by brevet, by promotion for distinguished service, on appoint- 
ment as aide-de-camp to the Queen, after five yeais’ service 
in the command of a regiment, or an equivalent staff 
appointment, or eight years under certain conditions 
The promotion of general officers is by semonty, regu- 
lated by a fixed establishment, the numbers of which m 
1870 were 71 generals, 115 lieutenant-generals, and 188 
major-generals 1 Promotions may, however, be made in- 
dependently of the establishment for distinguished service 
Field-maishals aie appointed at the will of the sovereign, 
and without reference to seniority 

All promotions are made upon the lecommendation of 
the Commander-in-Chief, with the approval of the Secretary 
of State for War 

•iitillery The Artillery and Engmeeis have always boon on a 
^' ll different footing from the rest of the army First appomt- 
ngmeers Jnentg ^ggg services aie made through the Royal Military 

Academy, entrance to which is by open competitive examina- 
tion. After a course oi mstiuction in professional subjects, 
occupying tluee yeais, cadets are examined and finally 
classed, and receive commissions in the engineers and 
.utillery according to then standing on the list Those 
selected for the engineers are required to go through a 
further course of instruction at Chatham for two yeais 
before their commissions aie confirmed Regimental pio- 
motion m the two services is governed purely by seniority, 
and a separate establishment of general officeis is main- 
tained for them , m brevet promotion they are on the 
same footing as officers of the other branches 
1’aj The rates of pay of the several ranks are shown m 

the following table : — 


Rank. 

fj? 

Wo 

Foot 

Gnards 

t 

3 

t 

< 

e 

I 

w 

Gen Officer, a Colonel 
of a Regiment or Col 

£ 

a 


£ 

£ 

£ 

Commandant (annual), 

1800 

2000 oi 

1000 

1350 1 

994 

990 

Geneial Officer, not a 
Colonel (annual), 

450 

2200 

450 

450 

450 

4S0 

450 

Colonel (daily), 

Lieut-Colonel . „ 

1 9 2 

1 6 9 

0 17 0 

1 3 0 

16 0 
0 17 11 

16 0 

0 17 11 

Major „ 

1 i a 

1 8 0 

0 16 0 

0 19 3 

016 0 

0 16 0 

Captain . „ 

0 15 1 

0 15 0 

0 11 1 

014 7 

011 0 

0 11 0 

Lieutenant , „ 

0 10 4 

0 7 4 

0 6 6 

0 9 0 

0 6 10 

0 6 10 

Sub-Lieutenant . „ 

0 8 0 

0 5 0 

0 5 3 

0 8 0 

0 5 7 

0 5 7 


Officers of the horse artillery receive a higher rate of pay, 
slightly m excess of that of the corresponding ranks in the 
cavalry Officers of the engineers, doing duty as such, 
receive extra pay, usually amounting to one-half of then- 
ordinary pay if serving at home, or equivalent to it if 
serving abroad or in the London district. Lieutenant- 
colonels of regiments, and other officers holding commands 
of wings, batteries, or depdts, receive “command pay” of 
from 3s. to Is 6d daily Captains holding higher rank 
by bievet receive 2s a day additional, and lieutenants, 
after seven years’ service, Is a day Officers holding staff 
appointments receive the pay of such appointments m 
iddition to their regimental pay or half-pay. 

Officers holding certain appointments are “seconded” — 
that is, their place m the regiment is filled up, and they 
become supernumeraiy, their names being shown m itahes 
in the Amy List , but they still belong to the regiment , 
and rise m it in due course 

Officers who entered the purchase corps under the old 
system can retire by the sale of their commissions, receiv- 

1 The guards and line, artillery, engineers, and marines, hive each 
their separate list The total establishment will he increased by pro- 
motions from the Indian staff corps. 

* In future to be only £1000 
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mg from Government the value, over-iegulation as well as Ret .re 
regulation, of the commission which they held at the date mfIlts “d 
of the abolition of purchase. Within ceitain limits officers T ’ CI1SI0,1S * 
are allowed to retne on the full pay of their rank aftei thirty 
yeais’ seivice,— the full pay of a lieutenant-colonel being 
reckoned at 20s a day , and all officers have an unqualified 
right to retire on half-pay after twenty-five yeais’ service. 

The rates of half-pay amount usually to about thiee-iiftlis of 
the full pay of the corresponding lanks Pensions aio 
granted to officers who have received wounds m action equi- 
valent to the loss of a limb, at the rate of £400 a yeai to a 
lieutenant-general, £300 to a colonel or lieutenant-colonel, 

£200 to a major, £100 to a captain, and £70 to a 
lieutenant Such pensions continue as long as the effects 
of the wound continue, and are held in addition to any 
pay or retnmg allowances the officer is m receipt of. 
Gratuities, varying from three to twelve months’ pay of 
the rank, are granted to officeis who have received* less 
serious wounds. 

Pensions are granted to the widows of officeis killed in 
action, or dying of diseases contracted in the field, at mtes 
varying from £60 (lieutenant’s widow) to £200 (widow of 
colonel or lieutenant-colonel) m the former case, and £50 
to £150 m the latter; and “compassionate allowances” 
are gianted, at rates varying, accordmg to rank of deceased 
officer and other circumstances, from £6 to £40 annually 
for each child Such compassionate allowances, however, 
are not granted except in cases where it is shown that 
the means of the family are so limited that they actually 
require such assistance , and widows’ pensions generally 
cannot be claimed as a right, and are not granted where 
the widow is left in affluence, or where the Secietary of 
State sees reason to withhold them on account of mibcon- 
duct or other causes A reduced rate of pension and com- 
passionate allowances, ranging from £40 to £120 for the 
widow, and £5 to £20 for each child, is granted where the 
officer died under circumstances which do not entitle Ins 
family to the higher rates , but in such case the aggregato 
amount must not exceed the half-pay of the rank held by 
him at the time of his death liVhen an officer holding a 
saleable commission is killed in action, or dies within six 
months of wounds received, his family receive the value of 
such commission 

Stiength, Composition , and Distnbution of the Military 
Forces of the Empue (1873) 


A. Regular Army — British T loops 


Description of Force 

Officers 

Non Com 
(Mars 
and Mui 

Troop 

Horses. 

Guru. 

Combatants. 





General Staff , , 

77 




Cavalry, 31 Regiments . 

884 

16,389 

11,586 


Aitillery, 30 Brigades 

1416 

33,306 

13,350 

674 

Engineers, 40 Companies, 3 ) 

793 

4,85G 

422 


Infantry, 148 Battalions, 70 j 
Brigade Dep6ts „ , | 

5298 

120,169 



Total Combatants 

8468 

174,780 

25,358 

674 

Non-Combatants 





Conti ol Department and Amy ) 
Service Corps . . [ 

512 

3,006 

1,087 


Medical Department and Army ) 
Hospital Corps . . , | 

1021 

1,324 



Chaplains' Department . 

78 




Miscellaneous 

93 

’ 546 



Total Hon-Combatants .. 

1704 

4,876 

1,087 


Total of all ranks, 189,828 , of these 62,924 serving m India, 

21,470 in the colonies, and 3 05,434 at home. 

_J 
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ARMY 


B Reia ve and A nxiliai y FL<? lcs 


All Ranks 

1st Class Aimy Reserve 7,993 

2d „ „ „ 23,804 

Militia Artillery 15,735 

,, Infantry 123,283 

Yeomamy Cavalry 15,086 

Volunteers — Artilleiy 30,750 

,, Infantiy, Mounted Rifles, Ac , 130,000 


Total Reseive and Auviluiy Foices 346,651 


The addition to this of the regulai army at home, 105,434, 

S ves as the total of forces, active and reserve, nithm the United 
liigdom, 452,085 


C. Indiav and Colonial Ttoops 



Men 

lloises Jgiws 1 

Indian Native Army 

Infantry, 130 Battalions 

Cavalry, 37 Regiments 

Artilleiy, 6 Battenes 

Engineers and Miscellaneous 

Total Indian Army 

West Indian Regiments (2) 

Royal Malta Fencibles 

Lascais, IIong-Kong and Ceylon 

Total Indian and Colonial Tioops 

101,134 

18,575 

896 

4,385 

13,587 

623 

36 

124,90 

1 1,822 
373 
264 

14,210 

36 

127,449 

14,210 

36 


D Colonial Militia, Yoluntins, and Reset ve Foices 



Men 

IIoiscs 

Guns 

North American Confederation . .. 

52,414 

2081 

48 

West Indies 

3,952 

610 

24 

African Colonics 

4,343 

1143 

19 

Possessions in Asia 

2,116 

120 

6 

Australian Colonies .. . 

19,055 

' 1703 

43 

Total 

81,880 

5657 

140 


Note — The contingents furnished by Native Indian States under 
our protection are not included in the summaiy of our Indian forces, 
and the disembodied or untrained militia of Canada, amounting to 
about 600,000 men, has not been taken into account in the summary 
of Colonial Reserve Forces. 

Staff. 

The staff of the British army may be classed under three 
principal heads — 

1. General Officers, commanding divisions, districts, 
brigades, &c. , 

2 General Staff, including Adjutant-General and Quarter- 
master-General's Departments, brigade-majois, &c , ; 

3. Personal Staff, consisting of military secietaries and 
aides-de-camp. 

Appointments to commands are made from the lists of 
superior officers of corresponding rank. Sometimes, how- 
ever, commands are given to officers of lower rank than that 
of the appointment, in which case they receive local and 
temporary rank The command of brigades is usually given 
to colonels, with temporary rank of brigadier-general 

General officers are responsible for the discipline and 
efficiency of all the military forces within their commands 
They are required to make annual inspections of every 
regiment or corps, and report minutely on them for the 
information of the Commander-in-Ohief. They are assisted 
in their duties, and their orders conveyed to the troops, by 
the officers of the staff. Officers for the General Staff are 
selected exclusively from the regular army, and, except in 
cases of proved abilities in the field, must have passed 
through the Staff College. Admission to the Staff College is 
obtained by competitive examination, the number entering 
being limited to twenty annually. Candidates must have 
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served not less than five yeais, and be leported to be 
thoroughly good regimental officers, qualified fiom general 
character, disposition, foe , for employment on the staff, and 
physically fit for its active duties Before being allowed 
to compete, they are reported upon by a boaid consisting 
of the commanding officer and two next seniors of their 
regiment and corps, and also by a general officer, to whose 
staff they have been attached for a month on trial Officers 
of not less than seven yeais’ service may present themselves 
at the final examination without having studied at the 
college, but the same qualifications and certificates are 
required from them After completing the course and 
passing the final examination, officers aie attached during 
the following summer dull season either to the staff of a 
geneial officer, or to the other arms of the service 

Officers appointed to the Personal Staff are not required 
to pass through the Staff College, but have to undeigo a 
qualifying examination 

Staff appointments are held foi five years only, at the 
end of which time the officer i everts to his regiment or to 
half-pay Most of the lower appointments are held by regi- 
mental officers who are temporanly withdrawn from their 
legiments, but still borne on its establishment No effective 
field officer of a regiment, however, can hold a staff appoint- 
ment, and no regiment of cavalry may have moie than one 
captain and one subaltern, and no battalion of infantry 
moie than two captains and two subalterns on the staff 

The following table shows the principal ranks and rates 
of pay of the staff of the auny — 


Geneial (daily pay) £5 13 9 

Lieutenant- Geneial ,, 3 15 10 

M.yor-Goneial ,, 1 17 11 

Biigacuei -General ,, 18 6 

Colonel on the Staff . . . ,, 12 9 

Adjutant- oi Quartei master-Geueia.1 ,, 1 17 11 

Deputy do do . ,, 0 19 0 

Assistant do do ... . . ,, 0 14 3 

Deputy-Assistant-, Adjutant- or Quartei-") 
master-General, Bugade-Major, Assistant V ,, 0 9 6 

Military Secretary, or Aide-de-camp . . . ) 


The Headquarter Staff receive a special higher rate of 
pay. These rates are m addition to the pay or half-pay of 
their legimentai commissions Staff officers also receive 
an allowance for horses, varying from two for the lowest 
ranks to eight for a general. 

The staff are the assistants of the general in all Ms 
duties, and the channels through which his orders are con- 
veyed to the tioops The duties of the officers of the 
Adj utant-General and Quartermaster-Q eneral’s D epartments, 
and of military secretaries, correspond generally to those 
of the same departments at headquarters ; the Adjutant- 
General and his deputies oi assistants being charged with 
the issue of all orders, and matters referring to dull, dis- 
cipline, returns, duties, &c. ; the Quartermaster-General, or 
his subordinates, with matters connected with the movement 
and quartering of troops, camps, military positions, recon- 
naissances, embarkations, and disembarkations, foe . ; and 
the military secretaries with questions relating to promo- 
tions and appointments, miscellaneous confidential corre- 
spondence, and communications with the civil authorities. 
A brigade-major performs the duties of the Adjutant and 
Quartermaster-General’s Departments withm his brigade. 
The duties of an aide-de-camp are of a more personal nature^ 
In the field he is employed to carry orders, &c. , m peace 
he attends his general at inspections and on all public 
occasions, and renders such services as his general re- 
quires of him. Officers of the General Staff, as a rule, 
are not under the rank of captains; aides-de-camp are 
appointed without regard to rank, but no officer may hold 
a staff appointment till he has served three years with his 
regiment or corps. Appointments to the General Staff are 
II — 73 
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take the woikiug of telegraphic communications m war 
and in an enemy’s country, and fom are permanently 
engaged on the great ordnance survey of the kingdom 
The others are distributed throughout the principal garri- 
sons, eight or ten usually remaining with the headquarters 
at Chatham 

The duties of engineer officers are very various Besides 
the actual command and superintendence of their men, 
and their instruction in all blanches of field engineering, 
they include the charge, construction, and repair of forti- 
fications and bar lacks, the survey of the kingdom, the 
management of a number of scientific and experimental 
establishments, the development of all the scientific appli- 
ances of war, such as armour plating, torpedoes, field 
telegraphy and signalling, &c , Engineer officers are also 
largely employed under the civil government m connection 
v ith the educational departments, railways, pnsons, &c 

Infantry 

The infantry consists of 3 regiments of Foot Guards (7 
battalions), 109 of the Lmc (137 battalions) and tbe Rifle 
Brigade (4 battalions,) — total, 148 battalions 

The three regiments of guards are the Grenadier Guaids, 
of 3 battalions, and the Coldstream and Scots Fusilier 
Guards, of 2 battalions each These form together the 
brigade of foot guards They are stationed principally m 
London, and rarely leave the country except for active 
service m the field ; they furnish the guards on the royal 
palaces, and guards of honour on state occasions, receive a 
special rate of pay, and have certain privileges. Up to 
1872 their lieutenants had the rank of captains in the 
army, and their captains that of lieutenant-colonels. This 
privilege, however, was abolished by a warrant of July of 
that year as regards officers entering subsequent to that 
date 

Of the line regiments, Nos 1 to 25 have two battalions 
each, two rifle regiments (the 60th and Rifle Bngade) have 
four each, and tbe remainder one only By the localisation 
of 1873, the single battalion regiments have been grouped 
in pairs to form “district brigades ” The several battalions 
are altogether independent of one another m matters of 
command, internal economy, &c ; but reci mting is 
canied on for the bngade, and men or officers may be 
transferred from one battalion to another within it. A 
district brigade comprises two hue battalions, a brigade 
dep6t, and a certain proportion of reserve and auxihaiy 
forces 

A battalion of infantry consists of eight companies Its 
war establishment is 1 lieutenant-colonel, 2 majois, 8 
captains, 16 heutenants and sub-lieutenants, 1 adjutant, 1 
paymaster, 1 quartermaster, 1 assistant-surgeon, 10 staff 
sergeants, 8 colour sergeants, 32 sergeants, 16 drummers, 
40 corporals, 4 hospital orderlies, 10 pioneers, and 946 
puvates, — m all, 31 officers and 1066 non-commissioned 
officers and men On service it takes with it 62 horses (of 
which 9 are officers’ chargers and 53 diaught horses), and 
14 waggons and carts (3 ammunition carts, 1 entienchmg 
tool waggon, 1 for quartermaster’s stores, and 9 for camp 
equipment and baggage) The peace establishment varies 
Most of the battalions at home are kept at a reduced 
establishment of 520 rank and file, the guards at 750, the 
battalions next for foreign service at from 7 00 to 820, and 
tbe battalions in India at 820 

The infantry is at present armed partly with the Snider 
(converted Enfield) rifle, and partly with the Martmi- 
Henry, but will ultimately be armed entirely with the 
latter This weapon, which was selected in 1870 after 
a careful and protracted series of tiials, is a breech- 
loading rifle, 4 feet 1 inch long, weighs 8 E>. 12 oz., and 
ranges up to 1000 yards. It is seven-grooved, bore ‘451 
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of an inch, carries a bullet weighing 1 oz , and has been 
fired at the rate of 25 rounds a minute The soldier 
carries 70 rounds of ammunition, viz , 20 m each of two 
pouches on the waist belt, 10 in expense bag, and 20 in 
a pocket m his valise The bayonet (Elcho sward-bayonet) 
is a short heavy sword, with saw-hack, which can he 
attached to the nfle as a bayonet, or used independently as 
a sword, or to cut up firewood, chop bushes, &c. 

Although the regiments aie named Rifles, Fusiliers, 
Light Infantry, <fcc , the organisation, armament, and 
training is the same throughout, the only distinction being 
m matters of dress. The two rifle regiments wear dark 
green, all the rest of the infantry wear led The guaids 
are distinguished by theii tall bearskins, the fusilier 
regiments (9) wear sealskin caps, resembling the bearskins 
of the guards, but smaller There are 9 Highland regi- 
ments, of whom 5 wear the kilt and bonnet, the others 
have minor distinctions ia dress. The light infantry regi- 
ments, 11 m number, are distinguished by a horse-hair 
plume to the shako in place of a ball The “facings” 
vary with the different regiments, hut all “royal” regi- 
ments have blue 

All regiments now carry the valise equipment, sub- 
stituted for the knapsack m 1870. It consists of a black 
leather hag slung from the shoulders by straps and fitted 
to he in the hollow of the back, connected with a waist- 
belt and ammunition-pouches in such a manner as to 
distribute the weight evenly over the body, and cause it to 
hang direct on the shoulders. The greatcoat, when not 
worn, is strapped above it. The valise holds a spare shirt, 
pair of boots, socks, cap, towel, and other small articles, 
and when full weighs about 15 lb , the total weight earned 
by the soldier, including arms, ammunition, and the clothes 
he has on, amounts to about 52 

Each battalion has four hospital oiderh.es, picked men 
specially trained to the caie of sick and wounded, and 
relieved from all other duties , and ten pioneers, skilled 
artificers of vauous trades, who carry a complete set of 
carpenters’ and other tools, and are employed, sometimes 
under the quartermaster of the legiment and sometimes 
under the engineers, m executing repans and other woiks 

The guaids and rifle regiments recruit through the 
country generally . the foimer maintain a high standard, 
usually 2 or 3 inches above that of the line , the latter 
take men of low standard, but require special chest 
measurement. The other infantry regiments leciuit as far 
as possible within the brigade districts m which the depots 
are permanently stationed. Of the 141 line battalions, 
50 are stationed in India, 20 m the colonies and foreign 
garrisons, and 71 at home , thus allowing one battalion at 
home and one abroad from each brigade. The chief foreign 
garrisons are Malta (7 battalions) and Gibraltar (5 
battalions) The largest home stations fox infantry are 
London (for the Guards), Portsmouth, Dublin, Cork, 
Plymouth, Chatham, Dover, and the camps of Aldershott, 
Colchester, Shornchffe, and the Cnrragh, 

The oldest infantry regiments are the Coldstream Guards 
(General Monck’s regiment), the 1st “Royal Scots” (origin- 
ally the “Douglas” regiment), the Grenadier and Scots 
Fusilier Guards, the 2d “ Queen’s ” (raised for the defence 
of Tangier), and the 3d “Buffs” (raised from the London 
tram-bands) These regiments were formed between 1660 
and 1662. The principal augmentations made to the army 
between this date and the Cmnean war have been already 
detailed Second battalions were added to the regiments 
from 1 to 25 in 1857-59, and the 100th was raised in 
Canada in 1858. The nine regiments from 101 to 109 
were formed from the European regiments in the service 
of the East India Company, on the transference of the 
powers of that company to the Crown. 
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Reserves and Auxiliary Forces. 

The reserves are divided into classes The “ 1st Class 
Army Eeserve ” consists — (a) of men who, after a service 
of not less than three years m the ranks of the army, have 
been passed into the reserve to complete the unexpired 
portion of their engagement , and (b) of soldiers who have 
been discharged by purchase or on completion of limited 
engagement, and have enrolled themselves for 5 yeais 
The men of the 1st class reserve receive 4d a-day, paid 
quai teily in advance, and an annual allowance of £L foi 
necessaries In peace time they may be called out for 12 
days’ tiaming annually, or to aid the civil power, receiving 
daily pay at the rate of 2s. in the first case, and 2s. 6d m 
the second. In case of war or national danger, they may 
be recalled to seivice by proclamation, and attached to any 
legnnent or corps of their own branch of the service, oi 
formed into separate corps They then resume their posi- 
tion in all respects as soldieis of the regular army, and aie 
liable for service at home or abioad, and until completion 
of their term of engagement The 2d class army reserve 
consists of enrolled pensioners, — men who have completed 
their second period of service m the regular army, and 
been dischaiged to pension They receive no bounty, but 
an annual allowance of £ 1 for necessaries, and daily pay 
at the rate of 2s oi 2s 6d when called out for training 
or m aid of the civil powei They are subject to the same 
legulations as the 1st class, except that they aie only liable 
for service within the United Kingdom 

By the Act of 18G7, a militia reserve was cieated m 
addition to the above, consisting of men actually seiving 
in the militia who voluntarily emol m this reserve for a 
term of six years, dunng which they remain with then 
militia regiments m peace time, but iu case of war may 
be drafted mto the regular army. They receive an annual 
bounty of £1 m addition to their militia pay and bounty 
Their number is limited to one-fourth of the effective 
strength of the militia, and in 1873 amounted to 28,286 
men 

The first attempt to organise a reserve of men who had 
passed through the ranks of the army was made in 1843, 
when the enrolment of pensioners for home service m 
special cases was authorised by Parliament. The num- 
ber was originally limited to 10,000, but afterwards 
increased to 20,000 In 1859 when the military power 
and threatening attitude of France caused the alarm in 
England which led to the volunteer movement, an effoit 
was made to organise a more efficient reserve from men 
who had taken their discharges on completion of their fiist 
period of service, but the inducements offered were insuffi- 
cient, and the scheme proved a failure. In 1867, after the 
proved success of the short service and reserve system in 
Prussia, a new Eeserve Force Act was passed, which, with 
subsequent modifications, laid the foundation of the present 
first-class reserve , but it required increased inducements, 
and the Short Service Act of 1870, to give the reserve 
any importance. The militia reserve was formed as a 
temporary expedient, to be reduced as the army reserve 
increases. It has been objected to on the grounds that 
it entails increased expense without any real addition to 
the armed force of the country, as the men are merely 
passed from one force to another, and that it takes 
away the best men from the militia at the moment this 
requires to be most efficient. But, in the absence of a 
sufficient reserve of fully-trained soldiers, a reserve of partly 
trained men is essential. Practically the militia always has 
been the feeder of the line in war time, and it was thought 
better to enrol a number of men m peace time, when they 
could be selected, and all necessary preparations made for 
drafting them in at once in war, rather than adhere to the 
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old system of offering high bounties at the last moment, 
and getting a worse class of men 

For auxiliary forces, Mjlitia, Yeomanry, and Volun- 
teers, see separate articles, 

Local Organisation oj the Military Forces oj the 
Kingdom 

The United Kingdom is divided into 10 military 
districts, oi general officers’ commands, — viz , England, 6 , 
Scotland, 1; Ireland, 3 1 Within the distuct the general 
officer’s authority extends ovei all the military forces — 
regular, leserve, or auxiliary These districts, again, are 
subdivided into G6 mfantiy bugade or sub-distucts under 
colonels , of these 50 are in England, 8 in Ireland, and 8 
m Scotland Each brigade compnses 2 battalions of the 
line, a brigade depot, 2 militia battalions, and such re- 
serves and volunteers as are included in the sub-district , 
the average male population of the sub-districts being 
200,000. The two line battalions are independent of tire 
colonel of the sub-district One is always abroad, one at 
some home station, usually a garrison oi camp of instruc- 
tion But they chaw then recruits and ieserves from 
the suh-distuct, and supply the officeis and non-commis- 
sioned officers for the brigade depot, and for the staff of 
the militia and volunteers. The biigade depGt is the 
connecting link between the line battalions and the 
distuct It is permanently established at some principal 
town in the sub-district, and is formed of two companies 
fiom each line battalion, under the command of a major 
of the home battalions To it are attached 2 captains 
(adjutants of militia battalions) and a laige staff of non- 
commissioned officers, who join the militia battalions when 
embodied, but at other times are employed at the depot in 
recruiting and dulling recruits The duties of the colonel 
of the district include recruiting for the line and mil it ia, 
the training of recruits and of all reserve and auxiliary 
forces, the annual inspection of the militia and volunteeis, 
the registry and payment of the army reserve and enrolled 
pensioners, and the caie of arms and stores of icserve and 
auxiliary lorces 

For cavalry purposes Great Britain is divided into 2, and 
for artillery into 12 suh-distncts, under colonels, whose 
duties correspond m the mam with those of the mfantiy 
colonels as regards recruiting and supervising the training 
of the auxiliary forces of their respective arms, hut are 
more restricted, as they have no depots and staff of regulars 
under their immediate command 

The colonel of the brigade dep6t is especially charged 
with the measures for mobilisation in case of war. On 
the order being given, the army reserve and militia reserve 
men are collected at the depot, and sent to the home 
battalion to complete it to war strength. The super- 
numerary men of the reserve, and all men of the field 
bat tali on that are unfit for immediate service, are drafted 
to the dep&t, which is increased to the strength of an 
eight-company battalion, by calling in officers from the 
half-pay list, and by recruiting. At the same time, one, 
or, if necessary, both militia battalions are embodied. If 
an expeditionary force is to be despatched, the militia 
battalions relieve the regular army in all the home garri- 
sons; and probably, as was the case dunng the Cnmean 
war, in some of the foreign ones also. 

Civil Departments of the Army.— Control Department. 

The Control Department was formed m 1869 and 1870 
by the amalgamation of the five formerly distinct adminis- 
trative departments, viz , Commissariat department, Barrack 

1 This is exclusive of the four military stations or camps of Alder- 
shott, Woolwich, Chatham, and the Curragh, to which no districts are 
attached. 
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department, Store department, Purveyors’ department, and 
Military Tram At the head of the Contiol Department is 
the Surveyor-General of Ordnance, assisted by a director 
of supplies and transport, and a director of artillery and 
stores , the general duties of the department have already 
been defined m treating of the administration of the 
army. 

The personnel of the Control Department consists of — 
(a), administrative officers, named controllers , ( b ), execu- 
tive officers, divided into two sub-departments, and named 
commissaries and paymasters] (c), the non-commissioned 
officers and men of the Army Service Corps The ranks of 
administrative officers are — controller, ranking with major- 
general; deputy-controller, ranking with colonel; and 
assistant-controller, ranking with lieutenant-colonel Ap- 
pointments as assistant-controller are made from com- 
missaries m the supply and transport sub-department, or 
from combatant officers of the army In the latter case 
the officers selected must have five years’ full-pay service, 
be not under the rank of captain, not over 35 years of 
age (40, if belonging to the artillery,) and have passed 
through the Staff College or the advanced class at Wool- 
wich They serve on probation for two years, at the end 
of which, if found competent and willing to serve m the 
Control Department, they resign their military commissions, 
and receive commissions as assistant-controllers Artillery 
officers are generally selected to fill the appointments m 
the artillery and store branch, but the great majority of 
appointments are made from the sub-departments, and but 
few from the combatant ranks of the army Promotion 
to the higher grades is by selection, after a service of not 
less than ten years for the rank of deputy-controller, and 
thirteen years for that of controller, at least three years 
having been in the next lower rank After thirty years’ 
full-pay service, Control officers are entitled to retire , and 
retirement is compulsory at the age of 60 

Officers of the Control Department conduct their duties 
under the direct orders of the officer commanding the 
district or station, whose advisers and agents they are 
m all matters connected with the raising or issue of 
money, the supply of provisions, stores, and transport 
They hold a position analogous to that of officers of the 
general staff, except that they are at the same time directly 
responsible to the Secretary of State for War for the proper 
conduct of their duties. Where the orders of the officer 
commanding appear inconsistent with the War Office in- 
structions, it is the duty of the Control officer to point 
out the inconsistency, and apply for special authority from 
the commanding officer, which being granted, must be 
implicitly obeyed, and relieve the Control officer from the 
responsibility 

The executive sub-departments are the supply and trans- 
port sub-departments, and the pay sub-department The 
ranks in the former are — commissaries, ranking with 
majors ; deputy-commissanes, ranking with captains ; and 
assistant-commissaries, ranking with lieutenants. The ranks 
are the same m the pay sub-department ; but the officers 
are called paymasters instead of commissaries. First 
appointments in the supply and transport sub-department 
are conferred on civilians selected by open competitive 
examination, or subaltern officers of the army, and on 
deserving non-commissioned officers; the limit of age is 
17 to 20 for civilian candidates, and 22 for subalte rns of 
the army or militia. Retirement may he claimed after 
thirty years’ service, and is compulsory at the age of 55. 

The Army Service Corps consists of 12 transport 
companies and 11 supply companies, officered from the 
supply and transport sub-department. The establishment 
°f * supply company is 2 officers, 27 non-commissioned 
officers, and 97 rank and file , of a transport company, 3 
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officers, 13 non-commissioned officers and 117 rank and 
file, with 91 horses and 26 carriages In war time these 
would be largely augmented, according to the requirements 
of the army and the nature of the service The supply 
companies consist of butchers, bakers, issuers, clerks, 
mechanics and tradesmen of various kinds , the transport 
companies of drivers, with a proportion of smiths, wheelera, 
saddlers, farriers, kc The ranks of the Army Service Corps 
are filled by volunteers from the army, — men of good 
character, specially recommended, and of not less than two 
years’ service, — or by recruits specially enlisted for it under 
authority from the Secretary for War The rates of pay are 
nearly the same as m the cavalry, but the artificers and 
tradesmen usually earn working pay m addition The 
uniform is blue The supply companies are aimed with 
breech-loading carbines and sword bayonets, the transport 
companies with cavalry swords. 

The executive duties that devolve on the Contiol may be 
classed broadly under four heads — pay, provisions (“ muni- 
tions de louche ”), stores ( te munitions de guei i e ”), and 
transport , and officers of the sub-departments are selected 
as far as possible for service m the several branches 
according to their special training The provision branch 
is the most important, and occupies the largest number of 
officers In peace time the soldier is fed partly by the 
Control, partly by means of purchases made by himself 
He receives a free ration from Government of 1 lb of bread 
and |ft of meat, and m addition expends a sum varying 
from 3-£d. to 6d a day on groceries, vegetables, <fcc Under 
certain circumstances the Government ration is slightly 
increased, and in the field it is raised to 1| ft bread and 1 ft 
meat; and rations of groceries, spmts, and vegetables aro 
also provided by the Contiol, though paid for by the 
soldier The forage ration for a horse is 10 ft oats and 
12 ft hay, with 2 ft extra oats to horses picketed out, and 
2 ft oats and 2 ft hay additional to draught horses doing 
very heavy work In peace time the army is supplied by 
contract, the contractor usually delivering the bread and 
meat or forage at the Control store, where it is inspected 
by a board of officers before issue At some of the large 
camps and stations, however, ovens and slaughter-houses 
have been established, at which the bread is baked and the 
meat killed and prepared for the troops by the men of the 
Army Service Corps. When troops aie encamped on flying 
columns, or for autumn manoeuvres, iron field-ovens or 
steam baking waggons are commonly used ; the former 
turning out about 480 ft of bread m a day of 12 houis, 
the latter about 900 ft Biscuit and salt meat are largely 
used abroad and at sea, but not at home, (For the supply 
of an army m the field, see article Wae ) 

The transport duties of the army in peace time, when 
all the civil resources of the country are available, and 
most articles are delivered at the required point by the 
contractor, are very slight ; hut to be efficiently organised 
for the field, an army requires a vast amount of trans- 
port, of which the existing establishment would only suffice 
to form the nucleus The British army is differently 
situated from the great Continental armies m this respect, 
that its operations extend over the most distant and varied 
countries, involving the most different conditions ; and as 
the transport service must always be specially organised to 
suit the peculiar conditions of the theatre of war, it is 
impossible in peace time to maintain an establishment 
wluch shall he equally applicable in all cases. In some 
countries railways and water transport are largely avail- 
able, and the duties thrown on the train are comparatively 
light; in other countries the local resources in carta 
and waggons, if properly organised, are ample, and a 
sufficient cadre of officers and superintendents is alone 
required ; in others, again, the local resources are nil, and 
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the army lias to bung with it eveij man, hot sc, and waggon 
of the vast tram it requires 

And the character of the hansport vaues as widely as 
the quantity required In some countries large waggons 
are most suitable, m others, light caits only can be used , 
in others, again, recourse must be had to pack animals, — 
horses, mules, bullocks, camels, and elephants, — or to coolies 
and native earners Evidently no establishment can be 
framed that shall bo equally suitable m all cases The 
existing tiansport, therefore, is based on the lequnements 
of an ai my operating in a civilised country, with good 
roads, where the transpoit can be mainly done by waggons, 
while for special expeditions, such as those to Abyssinia 
and Ashantee, special transport is organised The waggon 
m common use is the “ general service waggon,” a stiung 
four-wheeled (equirotal) waggon, drawn by four hoises, 
weighing 16 cwt , and carrying a load of 30 cwt. 

The transport companies at the disposal of the Conti ol 
have to carry the equipment and baggage of the staff and 
departments, to horse and duve the ambulance and field 
hospital waggons, and, above all, to cany the supplies and 
reserve stoics of the aimy, the bunging the daily sup- 
plies to the troops being the duty which taxes them most 
heavily 

The charge and issue of wailike stores is a duty of cver- 
mcreasmg unpoitanre and difficulty m these days of 
scientific waifaie In most annies this duty devolves on 
the officeis of the aitillery, whose education specially 
qualifies them foi it, and the question was warmly dis- 
cussed when the Control Depaitment was formed. It was 
ultimately decided to unite all supply duties under the 
Control, piovidmg, however, by an admixture of artillery 
officers for the necessary scientific knowledge within tlie 
department 

The following table shows the establishment of officeis 
of the Conti ol Department m 1873, with their full pay, 
and the daily latos of half and retired pay to which they 
become entitled. — 


Nos. 

(on 

lull 

Pay) 

Ranh 

Full Pay 

Half Tivy 

Rcthcrt Pa>, 
altt'i .>0 juub' 

■ sei vice. 

3 

Controlleis 

£3 0 0 

£1 10 0 

£2 0 0 

14 

Deputy-Controllers*. . 

2 0 0 

1 1 0 

1 13 0 

40 

Assistant-Con ti oilers* , 

14 0 

0 13 6 

10 0 

53 

Commissaries * 

0 18 6 

0 10 0 

0 16 8 

135 

Deputy-Commissaries* 

0 11 6 

0 7 0 

0 11 8 

142 

Assistant-Commissaiies * 

1 0 9 0 

0 4 6 

0 7 8 

12 

Paymasters* ... 

[10 0 

0 12 6 

10 0 

20 

Deputy- Paymastei s* 

0 14 6 

0 8 3 

0 14 0 

36 

Assistant- Paymasters * 

0 10 6 

0 5 3 

0 9 0 


485, of whom 116 were abroad and 339 at home 


Note — In the ranks marked thus * the full pay is increased after 
five years’ sei vice in the rank by amounts vai ymg from 2s 6d, to 5s 
daily. A reduced rate of retiring pay is allowed to olhcers of over 
twenty hut less than thirty years’ sei vice, who are permitted to retire 
In addition to the numbers shown above, 40 sub-assistant commissai ie$ 
are appointed, on probation, at a rate ot 6s 6d per day. 

Medical Department. — Hospitals 
The Medical Department comprises 4 ranks of medical 
officers — viz , Surgeon-General, Deputy-Surgeon-Gcneral, 
Surgeon-Major, and Surgeon, — and the officers and men of 
the Army Hospital Corps ; the whole being under a 
director-general at the War Office. The officers of the 
two higher grades are employed chiefly as administrative 
officers superintending districts or large hospitals; while 
the surgeons-major and surgeons are attached to regiments 
and corps, or employed as executive officers in the hospitals. 
Every battalion serving at home or in the colonies has 
one medical officer attached to it ; and every battalion in 


India has one surgeon-major and two surgeons. First 
appointments m the Army Medical Department are given 
to candidates who possess two diplomas or licences for 
medicine and surgery, and, after attending a probationary 
course at a general military hospital, pass a satisfactory 
examination m military medicine, surgery, hygiene, and 
pathology On appointment as surgeons they rank as 
lieutenants, and aftei 6 yeais’ full-pay service, as captains. 
Promotion from surgeon to surgeon-major is by seniority, 
but officers may be specially piomoted for distinguished 
seivice Smgeons-major rank as majors on appointment, 
and after 20 yeais’ full-pay service (in the two ranks), as 
lieutenant-colonels Piomotion from surgeon-major to 
deputy-surgeon-geneial, and fiom that to surgeon-general, 
is by selection of tlie Commander-in-Chief, with approval 
of the Secietar y for War. Deputy-surgeons-general rank 
as lieutenant-colonels fiom the date of appointment, and 
after 5 years’ service m the lank as colonels ; and surgeons- 
general as bngadiers for thiee years, and afterwards aa 
major-generals The establishment and rates of pay of the 
sevcial tanks are shown m the following table ; — 


No 

Rank 

Daily Pay. 

10 

33 

439 

625 

Ruigeons Gencial 

Deputy-Sui geons-Gen ei al 
Siugeons-Majov 

Suigeons 

£ s d £ s d. 

2 0 0 using to 2 10 0 

1 10 0 „ 1 17 0 

0 17 6 „ 17 0 

0 10 0 „ 0 15 0 

1107, of whom 476 are employed at home, 130 m the colonies, 
and 501 m India, 


All officers have a light to relne on half-pay after 20 
years’ service. Surgeons and surgeons-major must retire 
at the age of 55, ami suigeons-general and deputy ditto at 
the age of 65 Officers retiring after 20 years’ service 
receive a late equal to half their full pay at the time ; after 
25 yeais’ full-pay service, a rate equal to seven-tenths of 
full pay. 

The Army Hospital Corps consists of 11 “captains 
of ordeilics,” 10 lieutenants, 264 sergeants-major and 
sergeants, and 1060 rank and file They are employed 
entirely on hospital duties, and are under the dnection 
and control of the medical officer of the station, though 
subject for discipline to the military authority. The 
officeis and non-commissioned officeis rank with the 
corresponding grades m the army, but their authority is 
confined to their own men and to patients and men attached 
to military hospitals on duty Appointments of officers are 
made from the non-commissioned officers of the corps • the 
ranks of the corps are filled by volunteers from the army, — 
men of good character, able to read and write, of not less 
than two yeais’ service, and not over 30 years of age; and 
by recruits, whose direct enlistment is specially authorised. 
They are variously employed as clerks, compounders of 
medicines, cooks, &c , but principally as attendants on the 
sick m the general hospitals m peace, or in field hospitals 
and ambulances m war. 

Hospitals are either “general” or “station” hospitals: 
to the former special governors or commandants are 
appointed; in the latter the internal administration is 
under the senior medical officer. The Eoyal Victoria 
Hospital at Netley, whither all invalids from abroad are 
sent, is the largest General Hospital ; it has a large staff, 
a medical school, and accommodation for 973 patients. 

Station Hospitals are organised at all large military 
stations, for the sick of all regiments or corps quartered 
there. The hospital is under the immediate supervision 
of the principal medical officer, usually a deputy-surgeon- 
general, and all medical officers at the station are available 
for such general service in it as he may direct; but 
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separate wards are allotted to the different regiments and 
corps, and their sick are kept as far as possible distinct, 
and under the immediate attendance of their own medical 
officers and orderlies The hospital staff consists of the 
medical officers attached to regiments at the station, a 
certain number of medical officers specially attached to the 
hospital, the officers and men of the Army Hospital Corps, 
and the hospital sergeants and oiderhes of the regiments 
at the station At small stations a building or block is 
specially fitted as a hospital, and is under the charge of the 
medical officer of the regiment or corps When an army 
is organised for service m the field, field hospitals and 
ambulances are formed. The hatter consist of a number of 
ambulance waggons, light waggons specially constructed 
for the carriage of sick and wounded, with a sufficient stall 
of medical officers and attendants, and a company of 
“stretcher bearers,” provided with stretchers, these are 
charged with the immediate removal of the wounded fiom 
the battle-field, their first dressings, and conveyance to 
the nearest field hospital. The field hospitals are pro- 
vided with large hospital tents, beds, and all the require- 
ments of an hospital, and a sufficient staff of medical 
officeis and attendants, and eithei accompany the aimy m 
its march, or establish themselves in suitable places m rear 
The ambulance waggon commonly used is four-wheeled, 
weighing 1 6 cwt , drawn by two horses, and constructed to 
carry eight wounded (two lying down and six sitting), 
besides a water keg, stretchers, and other medical appliances. 

For care of sick and wounded in war, see article Wae. 

The general health of the army has greatly improved 
of late. The disasters of the Crimean war first drew 
attention to the importance of proper sanitary arrange- 
ments in the field; but what, perhaps, aroused public 
attention still more strongly was the repoit of the Royal 
Commission of 1858, by which it appeared that the 
mortality in the army generally was twice as great, and m 
the foot guards three times as great, as m the corresponding 
classes of the civil population. Since then, improved 
barracks, better meals, gymnasia, recreation-rooms, and out- 
of-door amusements provided for the soldier, have reduced 
the death-rate to one-half, while the Contagious Diseases 
Act, severely attacked as it has been, has materially 
lowered the sick-rate at those stations where it is m 
force. The admissions from causes under its control have, 
within five years, been reduced to less than a thud at 
some of the large stations, while a comparison of 14 stations 
at which the Act is m force, with 14 to which it has not 
been extended, shows 54 5 cases per 1000 men at the 
former, and 113'3 at the latter. The annual death-rate in 
the army generally averages about 14 per 1000. In 1870 
Gibraltar, Malta, and Canada were the healthiest stations, 
showing a death-rate of only 8 7 per 1000. The United 
Kingdom came next, with a rate of 9 ‘5; while m India 
the death-rate rose to 22 8 But to appreciate the 
improvement that has been effected in the health of the 
army, it is necessary to turn back to the fifteen years pre- 
ceding the Crimean war, when the death-rate m the Uxnted 
Kingdom averaged 17 5, and that of the army generally 33 
peT 1000; while the death-rate in India averaged 62 per 
1000 between 1837 and 1853, and 81 per 1000 m the twenty 
years preceding 1837. 

Veterinary Department 

< The Veterinary Department is charged with the super- 
vision of the sanitary condition of horses, and their treat- 
ment when sick; also the selection of such as are proposed 
to be cast as unfit for the service, and the examination of 
remounts.. The giades are — staff veterinary surgeons, raftk- 
ing as majors; veterinary surgeons, 1st class ranking as cap- 
tains, and 2d class ranking as lieutenants, the whole under 
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a principal vetermaiy surgeon, who ranks as a coloneL 
Candidates for appointment are required to pass an examma 
tion before a board of veterinary surgeons Veterinary 
surgeons of the 2d class must have served five years, and 
passed a further examination, to be promoted to the 1st 
class, and a service of fifteen years is required for promotion 
to staff veterinary surgeons All officers of the department 
are entitled to retire on half-pay after twenty-five years’ 
service, and are placed on the retired list at the age of 55. 
The establishment (1873) and rates of daily pay of the 
several ranks are as follows — 

7 Staff Veterinary Surgeons £110 rising to £1 3 0 

35 Veteunary Siugeons, 1st class 0 12 6 ,, 10 0 

70 „ „ 2d class 0 10 0 „ 0 17 6 

112 

A limited number of acting veterinary surgeons are 
employed at the discretion of the Secretary for War. 

Staff veterinary surgeons are employed to supexvise 
districts or great military stations, the others are attached 
to cavalry regiments, horse and field artillery, &c. The 
uniform of the staff surgeons is blue, similar to that of 
officers of hussars, but with cocked hat and red plume; the 
veterinary surgeons attached to regiments wear the unifoim 
of the corps, with cocked hat and red plume 

Chaplain’s Department. 

The Chaplain’s Department is under the Chaplain- 
General at the War Office Chaplains to the foices are 
appointed by the Secretary for War , they must previously 
be m holy orders, and belong either to the Church of 
England or Ireland, to the Presbytei lan, or to the Roman 
Catholic Church, and must serve six months on probation 
before their appointment is confirmed. They are divided 
into four classes, — the fiist ranking as colonels, the second 
as lieutenant-colonels, the third as majors, and the fouith 
as captains Promotion is governed by length of service, 
— chaplains being promoted to the thud class after ten 
years, to the second after fifteen years, and to the fiist 
after twenty years, but for distinguished sei vices any 
chaplain may be promoted to the next higher class without 
regard to length of seivice Chaplains are entitled to 
retirement after twenty-five years’ service The establish- 
ment (1873) and rates of daily pay of the several classes 
are as follows . — 


10 Chaplains, 1st class 

£1 0 

0 rising to £1 2 f> 

20 ,, 2d class 

0 17 

6 

CO „ 3d class 

0 15 

0 

20 „ 4th class 

0 10 

0 „ 0 12 6 

80 




Of these, fifteen are Roman Catholics and six Presby- 
terian. ChaplainB are not attached to particular regi- 
ments or corps, but are stationed at the principal gar- 
risons and military stations at home and abroad Gai- 
rison chapels, used also in many cases as schools, exist 
at all the large stations At smaller stations the troops 
attend divine service at the parish churches, and an 
allowance is made to a local clergyman for attending the 
troops, performing special services when necessary, and 
visiting the sick. 

Education Depai tment. 

The educational establishments for the army consist of 
the military colleges, a staff of instructors for officers 
serving with their regiments, and army or regimental 
schools for the instruction of the non-commissioned officers 
and privates of the army and their children. The super- 
vision of the education of the army rests with the Director- 
General of Military Education at the War Office. 
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Military Colleges — The Staff College was established 
in 1858, with a view to train officers for employment on 
the staff of the army; replacing the “senior department” 
of the Royal Military College at Sandhurst, which had 
existed since the beginning of the century The pre- 
sent building, near Sandhurst, was completed in 1862, 
and accommodates forty students The qualifications 
and manner of admission of students have already been 
noticed (under “Staff”). The course lasts two yeais, 
beginning m February, and with vacations at Christmas 
and Midsummer The subjects of instruction are military 
history and art, fortification, military administration and 
law, surveying and sketching, reconnaissance, mathematics 
(including a short course m mechanics and practical 
astronomy), sciences, and languages, a large part of the 
course being devoted to out-of-door work and practical 
instruction in the duties of staff officers m the field The 
Staff College is open to officers of all aims of the service, 
and twenty students are admitted each year At the end 
of the first yeai they are required to 'pass a qualifying 
examination, and at the end of the second, the final 
examination is held, at the close of which the names of the 
successful candidates are published in general oiders, 
divided into two classes, — “ Honours ” and “ Pass ” Those 
officers who fail at the qualifying or at the final examina- 
tion rejoin their regiments at once The staff of the estab- 
lishment consists of a commandant and ten professors, 
of whom four are military, the others civilians. 

The Royal Military College , Sandhm st, was originated 
in 1786, and m 1801 was transferred fiom Marlow to 
its present site, and officially recognised by Parliament 
This institution was formerly devoted to preparing 
young gentlemen for commissions in the infantiy and 
cavalry, the ages of admission varying from thirteen to 
sixteen and eighteen at different periods. How it is de- 
voted to the instruction of young officers of these arms 
after they have passed the requisite examination for 
commissions, and before they are appointed to legiments 
The course lasts a year, and the instruction is confined 
altogether to purely military subjects, — fortification, 
military sketching, tactics, military law, correspondence, 
and accounts. At the conclusion of the course the 
students are required to pass an examination m these 
subjects, and their commissions are dated according to 
the result, — those m the first class being antedated two 
years ; those m the second, twelve months , and those m 
the third dating from day of examination. The present 
building accommodates about 150 students, and it will 
probably be necessary to increase it considerably. The 
staff of the establishment consists of a governor, with an 
assistant and five staff officers (paymaster, surgeon, &c ), 
and twelve military professors and instructors. A riding 
establishment and master are also kept up for the instruc- 
tion of the students both of the Royal Military College 
and of the Staff College 

The Royal Military Academy at Woolwich was first 
estabhshed m 1741, and is devoted to the training 
of candidates for commissions in the artillery and engineers 
The course of instruction, which lasts for three years, 
is mainly scientific and professional, mathematics playing 
an important part in it. The students are finally classed 
by the results of the examination held at the end of 
the course, those who pass the highest having the option 
of appointment to the engmeers, and seniority m the army 
being determined by their position on the list. The present 
building accommodates about 250 students. The staff 
oonsists of a governor, with a secretary and adjutant, a 
** captain of cadets ” and three “ lieutenants of cadets ” for 
purposes of discipline, and twenty-one professors and 
instructors. 
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Gan non Luti'uetois — For the instruction of office is 
serving with their regiments, and to enable them to qualify 
m the special examinations for promotion, staff officers, 
with the title of garrison instructors, are appointed to all 
the principal garrisons and military stations at home and 
abroad. Classes under these are formed for instruction m 
tactics, field fortification, military sketching and recon- 
naissance, and law The course of instruction usually lasts 
four months, during which time the officer is struck off all 
other duties. At the close of the course an examination ls 
held, and those who pass satisfactonly are certified as 
qualified for promotion Garrison instructors hold the 
rank and leceive the staff pay and allowances of bngade- 
majors, and are selected from officeis who have passed 
through the Staff College The establishment consists of 
one superintending officer (with rank and pay of assistant 
quartermaster-general) and seventeen garrison instructors, 
stationed at home or m the foieign garrisons on the British 
establishment, and one superintending officer and ten 
gairison instructors in India 

Aimy Schools are established m every regiment and 
detachment, for the purpose of giving to non-commissioned 
officers and soldiers, and to their children, a sound and 
useful education. These schools are divided into adult, 
grown children, infant, and industrial schools. To eveiy 
regiment are appointed a schoolmaster and schoolmistress, 
and a certain number of assistant schoolmasters, pupil 
teachers, and momti esses, on a scale accoidmg to the 
number of men and children attending school Batteries 
of artillery and detachments of other corps are allowed an 
acting schoolmastei, with such assistants as may be 
necessary All solcheis, soldiers’ children, and children of 
men belonging to the aimy reseive, of warders of military 
prisons, and of discharged soldiers holding military employ- 
ments, are admitted fiee of charge to these schools , and 
children of pensioners and others mdnectly connected with 
the army, on a weekly payment of 3d .Recruits, on fust 
joining, are required to attend those schools , and soldiers 
who are candidates for promotion must obtain certificates 
of proficiency before they are eligible Advanced classes 
are also formed for the instruction of non-commissioned 
officers Army schoolmasters receive a rate of pay varying, 
according to service, from 4 s a-day on appointment to a 
maximum of 7s. a-day, and rank as non-commissioned 
officers next below the sergeant-major Candidates are 
required to go through a course in the training schools of 
the Royal Military Asylum, Chelsea, admission to which 
is by competitive examination, open to non-commissioned 
officers and soldieis of the army (of good character and 
especially recommended), to civilian pupil teachers, and 
certificated schoolmasters. Before appointment the candi- 
date must enlist for general service for twelve years. 

Schoolmistresses are classed m three classes, receiving 
from £30 to £44 yearly. Candidates must be certificated 
schoolmistresses, or have been employed as teachers in an 
army school, and in the latter case must pass an examina- 
tion before appointment All first appointments are made 
to the third class, and promotions are made according to 
merit and services. 

At all important military stations and garrisons large 
and commodious schoolhouses have been specially built , 
at smaller stations barrack-rooms are told off and fitted np 
for the purpose. Schoolmasters and mistresses are per- 
manently attached to regiments, and accompany them from 
station to station, and the schools are under the immediate 
and constant supervision of the commanding officer. They 
are also periodically visited and examined by inspectors, 
who report to the director-general, for which purpose a 
staff of one inspector of army schools, two local inspectors 
(officers of the army, receiving an additional rate of pay 
II. - 74 
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foi performing these duties), and twelve sub-inspectois, are 
maintained. The improvement that has taken place m 
the education of the army generally may he gatheied from 
the reports and returns of the director-general, by which 
it appears that between the years 1858 and 1871 the pro- 
portion of “ uneducated” fell from 40 per cent to 12 per 
cent , and that within the last few years the number pos- 
sessing a superior education has risen from 6 to 32 per cent 
And although much of this is doubtless due to the 
spread of education throughout the country, a comparison 
of the educational statistics of the recruits with those of 
the army generally proves that still more is due to the 
regimental schools 

Garrison Libraries and Regimental Recreation-Rooms have 
also been established at the principal barracks at home 
and abroad, and are open to the troops on payment of a 
small subscription, which must not exceed threepence a 
month for a private soldier The gainson libraiy foims 
a central depot from which the recreation-rooms are sup- 
plied with books All the looms are furnished, warmed, 
and lighted at the public expense, and the recreation-iooms 
provided with billiard and bagatelle tables, chess, back- 
gammon, and other games An annual allowance of £2, 
10s is granted by Government for each troop or company; 
this, with the subscriptions, forms a fund to defray the 
cost of purchase and repair of books in garrison libraries, 
and of games, newspapers, <fcc, for recreation-rooms. 
Many recreation-rooms have a refreshment bar attached to 
them, where the men are supplied with tea, coffee, and 
other light refreshments at a very low price. A garrison 
librarian, usually a non-commissioned officer or a pensioner, 
takes charge of the library, and a regimental librarian has 
charge of the recreation-rooms These are managed by a 
committee composed of non-commissioned officers and 
privates; and the garrison libraries are managed by a 
committee consisting of members chosen from the regi- 
mental committees, under the approval of the officer com- 
manding the station 

Scientific and Educational Establishments 
The Department of Artillery Studies was established to 
give officers of the artillery the means of continuing then 
studies after they have completed the legular couise at 
Woolwich, and of qualifying by a special tiammg for 
appointments requmng exceptional scientific attainments 
The establishment consists of a director, an assistant- 
director, and two instructors of artillery, and a number of 
instructors and lecturers for mathematics, languages, and 
sciences. Its duties include the instruction of an advanced 
class of artillery officers, selected by competition, to qualify 
for scientific appointments ; and the formation of classes 
m topography, astronomy, and languages, open to all 
officers of the artillery wishing to join them, A School of 
Gunnery is maintained at Shoeburyness for the purpose of 
giving practical instruction in gunnery to officers and men 
of the artillery, and carrying on all experiments connected 
with artillery and stores The present site was selected for 
the school m consequence of the facilities afforded by the 
sands at the mouth of the Thames for artillery practice 
and firing at long ranges The establishment consists of 
a commandant and brigade-major, with six instructors for 
the gunnery department; and two superintendents of 
experiments. Officers and non-commissioned officeis are 
selected from brigades of artillery to go through a long 
course of instruction m gunnery, use of military machin es, 
&c, and qualify as instructors to brigades and batteries, 
and squads of officers and men are sent there for instruc- 
tion. m the various branches of artillery service. 

T he Royal Artillery Institution at Woolwich was originally 
a private military society, but the present bmldrng was 
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erected at Government expense, and the institution is now 
supported paitly by the subscriptions of membeis, partly 
by a Government grant It contains a museum, lectuio 
theatre, laboratory, and a printing-press; and minutes of 
proceedings, containing papers on professional and scien- 
tific subjects, are periodically issued from it 

The School of Military Engineering at Chatham 
constitutes a special training school for officers of the 
Royal Engineers after they have passed through the course 
at Woolwich, as well as for recruits on first enlistment. 
Companies are also sent there pievious to going abroad, 
and on letiun from foreign service, to keep up their 
knowledge The establishment consists of a commandant 
and bngade-majoi, two discipline officeis, and eleven officer 
mstiuctors m construction, surveying, field fortification, 
telegraphy, &c 

The School of Musketry at Hytlie was established 
shoitly after the introduction of rifled fire-arms, to give a 
special training in the theory and practice of musketry 
to officers and non-commissioned officers qualifying to act 
as musketry instructors to their regiments, and to secure 
a uniform system of instruction and practice through- 
out the army. With this view also, squads of officers 
and men from all regiments in the service are periodi- 
cally sent there for a short course The establishment 
consists of a commandant, a deputy assistant adjutant- 
general, and five officer instructors The commandant is 
also inspector-general of musketiy, and exercises a general 
supervision over the instruction and practice throughout 
the army; for which purpose periodical repoits are made 
to lnm fiom all regiments, and the annual musketry returns 
are carefully examined by him befoie being submitted, with 
his remarks, to the Commander-in-Chief To secure 
sufficient attention to this impoitant part of a soldier’s 
training, musketry instructors are appointed in every 
regiment , and staff officers, formeily termed district in- 
spector of musketry, are appointed to the principal dis- 
tricts Every recruit is required to go through a course 
of instruction and practice before being dismissed drill, 
and every trained soldier is put through an annual 
course, lasting about a fortnight, m which he fires 60 
rounds at fixed distances fiom 150 to 800 yaids Extra 
pay of Id a day is given to those men who qualify as 
“ maiksmen,” and additional rewards to the best shots of 
companies and battalions 

An Aimy Medical School was formed in connection with 
the great military hospital at JSTetley, to which candidates 
for appointments as surgeons are sent for a piobationary 
course The school is under the immediate dnection of 
the principal medical officer at Netley, and has a staff of 
nine professors and assistant professors of military surgery, 
medicine, hygiene, &c 

The Military School of Music at Kncllcr Hall, Hounslow, 
was established m 1857 with the view of instructing non- 
commissioned officers and soldiers m music, and supplying 
competent bandmasters and trained musicians to the various 
regiments. The staff consists of one officer and a number 
of civil professors : the students, limited to 148, are soldiers 
selected for good conduct and promise of musical proficiency, 
and remain for two years. 

The Royal Military Asylum at Chelsea (also known as 
the Duke of York’s School), and Royal Hibernian Military 
School at Dublin, are establishments for the maintenance 
and education of a limited number of boys who are the 
sons of soldiers. Candidates for admission must be between 
the ages of 5 and 12 years, and they are allowed to remain 
till 14, or, if they belong to the band, till 15. They are 
then allowed to volunteer into any regiment they may 
select, or, if not fit for the service, axe apprenticed to a 
trade or placed in some other civil employment. The 
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Royal Military Asylum at Chelsea i^> aRo a normal school 
and training institution for army schoolmasters. 

Administration of Justice — J iulge-Advocate-Genei aVs 
Depai tment — Mihtai y Pi isons 

Justice is administered by the commissioned officeis of 
the army by the commanding officer for minor offences, and 
by regimental, distuct, or geneial courts-martial for more 
serious crimes (See Military Law ) The administration 
of justice as pei taming to discipline falls under the Adjutant- 
General’s branch of the department of the Commander-m- 
Chief But to ensuie these disciplinary poweis being exer- 
cised m stuct confonmty with the law, a Judge- Advocate- 
Geneial, a legal advisei to the Crown and to the Com- 
mander-in-Cbief, is appointed by patent. This officer is 
usually a lawyei of high standing, having a seat in the 
House of Commons, holding his office as a membei of the 
Government, and quitting office with his party His de- 
partment includes a deputy judge-ad vocate-general, who is 
also a lawyer and civilian, and three deputy judge-advo- 
cates, military officers , of the latter, two aie attached to 
the Judge- Advocate-General’s office m London, and one to 
the Commandei-m-Chief in Ireland A sepaiate Judge- 
Advocate’s depai tment is maintained m India, wheie 
deputy judge-advocates are appointed to eveiy important 
command All geneial courts-martial held at home are 
sent to the Judge- Advocate-General, to be by him submitted 
to the Queen for confirmation , and all district courts- 
martial, after having been confirmed and promulgated, aie 
sent to his office for examination and custody The Jndgo- 
Advocate-Gencral and his deputy, being judges m the last 
resort of the validity of the proceedings of courts-martial, 
take no part in their conduct ; but the deputy judge-advo- 
cates frame and revise charges, and attend at general 
courts-martial 

The punishments that can be awarded to officers and 
soldiers for various offences are detailed in the Mutiny Act, 
the Articles of Wai, and the Queen’s Regulations. A 
commanding officer can “ repmnand ” a commissioned 
officer, but can award him no other punishment Arrest 
is not, as m most armies, recognised as a punishment, but 
is merely a preliminary to further proceedings An officer, 
on the commission of an offence, is placed under arrest — 
that is, depiived of his sword and confined to his room — 
until the matter has been investigated and disposed of, or 
sent before a court-martial. A commissioned officer can 
be tried by a general court-martial only, and can be sen- 
tenced to death, penal servitude, imprisonment, cashiering, 
or dismissal, reduction on list of his rank, or reprimand. 
A soldier, on commission of an offence, is placed in 
confinement — that is, deprived of his arms and confined in 
the guard-room. At “orders” (i.e , commanding officer’s 
office hours) the next morning he is brought before the 
commanding officer, and the case investigated m presence 
of the officer commanding his troop or company, the 
adjutant, and the prisoner If the offence is a minor one 
the commanding officer disposes of it summarily; his 
powers including admonition, confinement to barracks for 
periods not exceeding 28 days, carrying with it punishment 
drill up to 14 days, imprisonment not exceeding 168 
hours, and stoppage of pay for absence Drunkenness is 
punished by fines ranging from 2s. 6d to 10s. If the 
offence is more serious, the man is remanded to the guard- 
room while the necessary steps are being taken for bringing 
bim to trial, and is finally tried by a regimental, district, 
or general court-martial, according to the nature of the 
offence The punishments that can be inflicted by court- 
martial are death, penal servitude for any period not less 
than five years, imprisonment for any period not exceeding 
two yearn, dismissal from the service, stoppages of pay, 
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and forf eitui es of pay, medals, service, &c Flogging has been 
abolished except on active service, as also branding, and 
all such disgraceful punishments Practically, military 
offences, with veiy few exceptions, are disposed of by 
regimental or district courts-maitial, and by sentences of 
lmpiisonment not exceeding six months. A non-commis- 
sioned officer can only be reduced and punished by sentence 
of court-martial 

Sentences of penal seivitude awarded to soldiers are 
earned out in the convict pusons with other convicts, but 
sentences of imprisonment are usually carried out in the 
militaiy pnsons Militaiy prisons were established m 
1844, m ordei to avoid the necessity of mixing soldiers 
sentenced for military offences with ordinal y criminals m 
county gaols They are of two classes, the larger ones 
being under a governor, and the smallei ones under a chief 
w'arder They are under the conti ol of the Secretary of 
State for War, and under the immediate supervision of the 
officer commanding on the station (acting as his repre- 
sentative) and. of the military visitors, — field officers 
serving at the station, by whom the prisons are periodically 
visited, and all senous offences investigated and punished 
They aie also inspected from time to time by the Govern- 
ment inspect oi s of convict prisons There are eight 
military prisons in the United Kingdom, and six m the 
colonies ; and the number of prisoners has recently ave- 
raged about 12 pei 1000. Besides these prisons, “provost 
cells ” are provided m every large barrack, m which short 
sentences of lmpiisonment not exceeding 28 or 42 days aro 
cai ried out under the charge of a provost-sergeant. 

Barracks. 

In the earlier days of the standing army the barrack 
accommodation m England was altogether insufficient for 
the force maintained, and such as there was, was miserably 
bad A consideiable portion of the army was constantly 
billeted, camped, or lodged in buildings hired for the 
time, and every proposal to build barracks was jealously 
opposed in Parliament. Thus, m 1704 the total 
accommodation m barracks was only sufficient for 5000 
men, and in 1792 did not exceed 20,000, but during the 
long war with France, partly m consequence of the large 
force kept permanently under arms, and partly also 
in consequence of the fears aroused by the revolutionary 
spirit which had penetrated into many of the large towns, 
barracks were constructed m all parts of the kingdom, 
and after the peace the accommodation far exceeded the 
wants of the army. Many bariacks were then dismantled 
and sold, and others were allowed to fall into disrepair ; 
but little was done towards improving the condition of the 
existing barracks until the Crimean war brought the army 
into notice again, and attention was drawn to the heavy 
rate of mortality among soldiers in peace time, mainly 
attributable to the defective construction and overcrowd- 
ing of barracks. New barracks on improved designs were 
then built, and existing ones altered and reappropriated, 
so as to allow each man at least 600 cubic feet of air, and, 
in addition, provide recreation-rooms and other resorts for 
the soldier during the day. 

The following estimate of the number and size of rooms 
required for a battalion of infantry on peace establishment 
will show the accommodation provided in modern barracks ; 
— Officers. — Messroom, 45 feet x 25 feet, and 18 feet high; 
ante-room, 24 feet x 18 feet; kitchen, servants’ rooms, 
larder, — altogether 13 rooms and cellars, <fcc. Commanding 
officer's quarters — 6 rooms, of from 16 feet x 14 feet to 18 
feet x 16 feet. Two field officers' quarters — 3 rooms 
each; 30 officers’ quarters of one room each (often made 
with a recess or bunk for the bed), and 15 rooms for 
officers’ servants. Sergeants , — Messroom, 40 feet x 20 
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feet ; kitchen and storehouse for ditto , separate rooms foi 
7 staff-sergeants and 40 company sergeants. Men ,— 32 
rooms to hold 18 men each, 45 feet x 20 feet, arranged by 
companies m blocks of four, with an ablution-room attached 
to each block ; 48 separate quartern for married soldiers, 
each 16 feet x 14 feet. Offices, Stores, and Workshops.— 
Orderly-room, commanding officers, paymaster’s, and 
quartei master’s offices,— 4 rooms; quartermaster’s stole, 
40 feet x 20 feet , provision and issuing stores, two rooms, 
18 feet x 16 feet; armourer’s, tailor’s, and shoemaker’s 
shops, 3 rooms, from 16 feet x 14 feet to 16 feet x 32 feet, 
guard-room, with pnsoneis’ room and lock-up; cook-house, 
40 feet x 20 feet, with separate apparatus for eaeh company , 
women’s washing-house, 66 feet x 20 feet, latrines paiti- 
tioned and screened. Schools, Rea eation-Room , Canteens, 
<jfcc, — Where no garrison schoolroom exists, a building, 
50 feet square, divided into 2 large and 4 small class-rooms 
for the school. Recreation-rooms — 2 rooms, 40 feet x 20 
teet, fitted with bar m one loom, and bookcases m the other 
Canteen — bar, including counter and space in fiont, 24 
feet x 12 feet, sitting-room foi men, another for non- 
commissioned officers, and quarter foi canteen sergeant 
Skittle-alleys and ball-corn ts aie also usually provided 
Where no garrison hospital exists, a complete hospital 
establishment, including medical officer’s office, surgeiy, 
dispensary, and store-rooms, quarters for sergeant and 
ordeihes, cook-house, wash-houses, &c, and wards for 10 
per cent, of the foice, aie included m the barrack In 
constructing barrack-rooms the beds are usually arranged 
m two rows, with a passage of 5 feet between the beds, 
and 1 foot between head of bed and wall , giving a width 
of 20 feet The barrack beds are of iron, made to double 
m the middle ; during the day they are folded back, and 
the centre of the room thus cleared Straw mattresses, 
blankets, and sheets are provided by Government, also 
forms and tables for day use The arms aie kept m racks 
by the side of the bed, knapsacks, kit, and accoutiements 
on shelves and pegs over the bed, 5 feet lineal space and 
600 cubic feet aie allowed per man. In hospitals 1200 
cubic feet are allowed In cavalry and artillery stables 
1500 cubic feet are allowed per horse, the stalls are 5 feet 
or 5^ feet by 9 feet, with 12 feet down the centre of a 
double stable, or 7 feet on each side where the horses stand 
head to head, 

Since the formation of the Control Department the 
construction, maintenance, and repair of barracks have 
devolved on the Royal Engineers ; but the charge of them 
when once finished and handed over, the allotment of 
quarters, and the supply, maintenance, and repair of all 
barrack stores and movable furniture, rest with the Control 
Department. The existing barrack accommodation m the 
United Kingdom, according to the new appropriation, 
is sufficient for about 122,000 men, — 88,000 in Great 
Britain, and 34,000 in Ireland, and when the works now 
in progress, or about to be undertaken, are completed, this 
will be raised to about 135,000. Of this, however, about 
2 per cent, must be deducted for small detached forts and 
coast batteries, which cannot be occupied without great 
inconvenience to the troops so dispersed, and a margin of 
at least 10 per cent must be left for barracks and rooms 
only partially filled, so that the available accommodation 
will not exceed 120,000, 

Arms , Equipment, and Clothing 

The arms issued to the several branches of the service 
are supplied partly by contract, but mainly by the ordnance 
manufacturing establishments The principal of these is 
the Royal Arsenal at Woolwich (see article Arsenal), 
divided into the carriage factory, laboratory, gun factory, 
and experimental branch. From these factories are pro- 


duced the whole of the guns and gun carnages for naval 
as well as land service now m use, and the gi eater pro- 
portion of the ammunition and equipment belonging to 
them Rifles, sword bayonets, and swoi ds are manufactured 
at the Royal Small-Arms Factoiy at Eufield, and gunpowder 
at the Royal Gunpowder Factory at Waltham Abbey, a 
considerable quantity of powder, however, is also supplied 
by contract The vanous articles worn and earned by the 
soldier m the field, or issued to bun and under his care, 
are usually classed under the three heads of arms and 
accoutrements (or equipment), clothing, and uecessaiieb 
Of these, the first aie supplied and maintained by Govern- 
ment (though the soldier is held answerable for damage 
by caielessness or neglect), and under no cncumstances 
become the propeity ot the soldier. The articles included 
under the second head (clothing) are issued periodically to 
the soldier, and expected to last a given time, during 
this time he is requned to maintain them at his own cost, 
but at the expiration of the penod, and when teplaced by 
the next issue, they become his propeity Lastly, the 
articles termed necessaries aie supplied fiee to the soldier 
on first joining, but afterwards have to be replaced and 
maintained at his own cost The articles supplied as 
“ clothing ” vary slightly in diffeient branches of the service, 
but usually consist of a tunic, a pair of trousers or overalls, 
and two pairs of boots annually, and a second pair ot 
trousers biennially. Head-dresses, greatcoats, and leggings 
are issued at intervals varying from three to ten years, but 
these aiticles do not become the property of the soldier 
when done with All clothing is supplied fiom the army 
clothing depot at Pimlico, a certain amount is manu- 
factured there, but the gi eater part is obtained by contract, 
and only examined and stored there The bulk of the 
clothing is sent to regiments ready made-up, m sizes 
according to a size-roll furnished by the legmicnt; but 
a ceitam proportion is sent m material unmade, and an 
allowance is made to the master tailor of the icgiment lor 
making up such articles, and fitting the clothing generally. 
"Necessaries” include serge frocks or stable jackets, foiage 
caps, shirts, socks, towels, biushes, combs, and other small 
articles, of which a stock is always kept on hand by the 
quartermaster of the regiment, and supplied by lain to 
companies as required These articles can either bo 
obtained (on payment) fiom the clothing depot at Pimlico, 
or purchased independently, but in the lattei case the 
articles must be compared and found equal to the sealed 
patterns, and the price must not exceed the Government 
tariff 

England, from its insular position, has always been a Chatactei 
great naval power rather than a militaxy one. On her own i 
element she has for years maintained an empire more ^ rmy 
undisputed than any power or potentate has ever claimed 
on land. The rule of Napoleon m the height of his fame 
was not so haughty and despotic on the Continent as was 
that of England at sea. Men still living remember the 
times when the British flag was saluted by every sail that 
traversed the sea in any quarter of the globe, and no 
ship, of any nation, dared to pass a British man-of-war 
without striking its flag. It was to the victories of her 
navy, and especially to Trafalgar, that England owed her 
immunity from invasion. It is natural, therefore, that the 
fame and popularity of the navy should partly have 
eclipsed the deeds of the army. And yet the British army 
has a history of which any nation might be proud. If it 
cannot count such a list of victories as Napoleon em- 
blazoned on the banners of France, neither has it suffered 
such disasters ; and it may lay claim to the longest con- 
tinuous history of any army in Europe The French 
army dates all its traditions from Napoleon’s time; 
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not a tiaca remains of the regiments that seived under 
Turenne, and Conde, and Luxembuig in the glorious days 
of the old monarchy, and even the banner under which 
they fought is proscubed The Prussian army was almost 
unknown until the tune oi Frederick the Great, and 
Austrian regunents have been so often changed that it is 
difficult to tiace their antecedents But many English 
regiments tiace back an unbioken history of more than 
two centunes, and fought, undei the numbers and the 
names they still retain, with William III in the Nether- 
lands and with Marlboiough at Blenheim, Families, and 
Malplaquot 1 And then tiaditions are not confined to 
Europe India conqueied and permanently held, every 
colony in the woild at one tune wrested fiom its owners , 
the British flag planted on the ramparts of Cabul and 
Peking, and her aims earned into the fastnesses of Abys- 
sinia and the forests of Ashantee , — such aie among the 
deeds that attest the valoui and enterprise of the English 
anny From time immemorial the inhabitants of the British 
Islands have been distinguished for a determined braveij 
and a physical powei exceeding that of any othei nation 

Modern peaceful experiences have continued the opinion 
as to the physical superiority of the Briton, and m this 
respect no rival has yet been found to the highly-fed 
English navvy The army is composed of Englishmen, 
Scotchmen, and Inshmen, m the propoitnm of about 75 
per cent of the first, 10 per cent of the second, and 15 
poi cent of the last The Englishman geneially is above 
the average of nations in height and physical power Even 
when the standard for the anny has been at its lowest, it 
has been several inches above that of Continental armies 
His stiength lies especially m the uppei pait of the 
body — in the chest, shoulders, and aims — and he is 
pondeious rathei than active His lower limbs aie not 
always proportionately developed, and the Englishman as 
a rule is not a good marcher, noi is he so haidy as the 
inhabitants of many other countues In tempeiament ho 
is calm and rathei stolid, not easily roused to enthusiasm, 
and not full of romantic visions of gloiy, though not so 
insensible to such emotions as is often believed, slow, some- 
what wanting m resource, and apt to grumble and show 
his discontent under hardships On the other hand, he 
has a strong sense of justice, of right, and of duty, which 
can generally be successfully appealed to. His spirits use 
to danger ; he can always be depended on for battle , and 
Ins courage, if less fiery, is of a moie stubborn and 
enduring kind than that of any other race The Scotch- 
man is less ponderous m frame, but moie sinewy and 
active, — a better marcher, and more capable of enduimg 
hardships and fatigue, more nnpetuous in action, though 
capable of a restrained energy very different fiom the 
leckless valour of the Frenchman or Irishman The Scotch 
legunents have always been distinguished by a strong 
national feeling and clanship, pioducmg an esprit de corps 
that cannot be surpassed by any corps d' elite The Irish- 
man is active, gay, careless, more ready in resource than 
the others, and often moie reckless in fighting; but, on the 
other hand, less to be depended upon, and more difficult 
to hold m the bonds of discipline. 

The English officer is drawn exclusively from the upper 
classes His early education, his habits, and his traditions 
all fit him to be a leader of men. His physique, his 
intelligence, and the spint of enterprise, are developed by 
those athletic exercises and field sports which distinguish 
the aristocracy of England. The character which especially 
distinguishes him is a love of enterprise. Much of his 
spare time is spent in travelling, or in sports of a more or 

1 It is greatly to be regretted that, for some unexplained reason, 
only the battles fought after the middle of the 18th century are borne 
by regiments on their colours. 
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leas dangerous chaiactei Not a uar takes place m the 
most distant and unhealthy colonies, but crowds of volun* 
teeis aie found for it. Theie is not a country in the globe 
but has been explored and tiaversed by English officeisfor 
then amusement, and wherever a war takes place they 
flock to it Not so devotod, perhaps, as the officers of some 
nations to the details of then pi ofession, they yet cany 
out all that is requned of them vvith rigorous exactitude 
and a high sense of duty But it is in the field, and when 
thrown on their own resources, that they show to most 
advantage Trained by our Indian empire and colonial 
possessions to the life of a conquering nation, command 
comes natuial to them, and the youngest subaltern, sud- 
denly called to a position of responsibility, laises amues 
and canies on wars, and dominates all around him by his 
daung and energy The histories of Clive, Sn Herbeit 
Edwaides, and otlieis, repeat themselves on a smaller scale 
whenever the occasion offers 

The social life of the English officer is unlike that of 
any other aimy Off duty, the gradations of lank almost 
disappear, and all meet on a footing of equality as gentle- 
men. Oui mess system, envied and copied by foreign 
nations, is only possible where such freedom exists The 
offieexs live togetkei, dine at a table always handsomely 
furnished, and often rich with trophies and records of the 
old histoiy of the legunent, at which the president, perhaps 
the junioi officei, i& for the time superior , and wherever 
stationed, and under all conditions, retain the forms of 
kigh-bied society The discipline of the English aimy, 
once pioveibial for cruelty and harshness, is now the very 
level se, and theie is perhaps no army in which officers and 
men stand togetbei on a moie pleasant footing 

Of the chaiacter of the English army m w r ar it is almost 
unnecessary to speak ; it has written itself m history m a 
senes of battles, often won against heavy odds, fiom Ciecy, 
Poictiers, and Agmcourt, to "Waterloo The highest 
eulograms passed on it have been wrung from its adver- 
sanes “ Lfinfanterie Anglaise est la meilleur du rnonde ; 
heureusement ll n’y en a pas beaucoup,” was Bugeaud’s 
comment. “Le soldat Anglais,” says General Foy, “possible 
la quality la plus precieuse dans la guerre, le calme dans la 
colSre.” Readers of military histoiy anil remember Napier’s 
vivid pictuie of the assault of Badajoz, when the tioops, 
unable to advance, and yet scorning to retire, remained in 
the ditches to be shot down by the garrison. And our 
account may well close with Foy’s description of the 
British infantry at Waterloo : — “La mort dtait devant eux, 
la honte dernkre. En cette terrible occurrence les boulets 
de la Garde Imperiale et la cavalene de France victoneuse 
ne purent pas entamer rimmobile mfanterie bntannique. 
On eut 6t6 tente de cioire qu’elle avait pris racme dans 
la terre, si ses bataillons ne sefussent 6branl4s majestueuse- 
ment quelques minutes apres le coucker du soleil.” 2 

Indian- Akmy. 

The history of the armies of India is the history of our 
Indian empire, and as such, m its most striking features, is 
treated elsewhere. The present notice, therefore, is con- 
fined to those details of organisation which do not fall 
within the province of a general history. 


s An anecdote of the Indian mutiny, peculiarly characteristic of 
officers and soldiers, may serve as a pendant to the opinion given above, 
A detachment was holding an advanced post against the attacks of a 
vastly superior force The enemy gradually enveloped the post, and 
threatened to cut the retreat of its defenders ; but the defence was 
maintained unshaken At last an Irishman, with more military 
instincts, perhaps, than the rest, exclaimed, “ Och, captain, captain, 
we’re surrounded!’' The officer’s reply came sharp and stern* “What 
the devil’s that to you, sir ; look to your front stud the defence was 
continued. 
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For military pui poses India is divided into tlnee gieat 
sections— Bengal, Madias, and Bombay Under the term 
Bengal must be included Bengal proper, Assam, the 
North-West Provinces, Oudh, and the Punjab ; under 
Madras, Burmah; and under Bombay, the piovmce of 
Sindh The army of India has always consisted of thiee 
native armies, corresponding to the thiee presidencies, 
each associated with a certain number of British troops, 
Europeans m the service of the late East India Company, 
and forces furnished by the Imperial Government Tins 
separation into three distinct armies was the natuial lesult 
of the original foundation of separate settlements and fac- 
tories m India ■ and each letams to the piesent day its own 
separate history and tiaditions 

Bengal Half a century aftei the establishment of the associa- 
roy tions of merchant adventurers, wl ose first chaitei bears date 
1600, the English tiadeis in Bengal were still restricted 
by the native pnnees to a military establishment, as guard, 
of an ensign and 30 men , and this Lihputian foice may 
be taken as the germ of the splendid aimy which now 
occupies India fiom Peshawur to Calcutta In 1681 
Bengal received the fiist lemforcement from Madras, in the 
shape of a “ corpoial of appioved fidelity and courage, with 
20 soldieis,” and two years later a company was sent from 
Fort St Geoige (Madras), laismg the little Bengal army to 
a strength of 200 Europeans In 1690 native soldiers 
weie first enlisted. The English had by this tune moved 
to Calcutta, and there entrenched themselves ; and in the 
years 1701-2, the gamson of that now flourishing capital 
consisted of 120 soldiers and seamen gunners In 1706 
Fort William was captured by Snrajah Dowlah, and the 
terrible tragedy of the Black Hole of Calcutta was enacted, 
but vengeance followed promptly An expedition was at 
once despatched from Madras, and on the 23d June 1757 
the battle of Plassey established the British supiemacy in 
Bengal The little foice, not exceeding 3000 men, with 
which Clive gained this astonishing victoiy, was foimed 
mainly of Madras troops, and the 39th regiment, recently 
despatched from England, — the first loyal legiment sent to 
India, and which now bears the motto, “Pumus m Indis ” 
The Bengal army was represented by a few hundied men 
only , but from this date the military power and conquests 
of the Company rapidly increased. A company of artillery 
already had been organised in 1748, and m 1757, shortly 
before the battle of Plassey, the 1st legiment of Bengal 
native infantry was raised. In 1759 the native infantry 
had been augmented to 5 battalions; in the following 
year 3 troops of dragoons were raised; and m 1763 the 
total forces amounted to 1500 Europeans and 12 bat- 
talions of native infantry, giving a strength of 11,500 
men. In 1765 the army was further increased; the Euro- 
pean infantry was divided into 3 legiments, and the 
whole force was organised m 3 brigades, each consisting of 
1 company of artillery, 1 regiment European infantry, 1 
troop of native cavalry, and 7 battalions of Sepoys In 1 76 6, 
consequent on the reduction of some money allowances, a 
dangerous combination of the officers of the Bengal army 
took place, by which they agreed to resign their com- 
missions simultaneously. This combination was promptly 
pat down by the then Governor and Commander-in-Chief, 
Lord Clive, to whom the Bengal army may be said to owe 
its existence He found Bengal a ruined commercial agency 
m 1756 ; he left it, ten years after, a powerful empire. 

The constant wars and extensions of dominion which 
took place during the next thirty years led to further 
augmentation of the army; the number of brigades and of 
European regiments was increased to 6 ; and m 1794 the 
Bengal army numbered about 3500 Europeans and 24,000 

army, datives 

The first armed force in tho Madras Presidency was 
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the httle gamson of Aimegon, on the Coiomandel coast 
consisting of 12 guns and 28 soldiers In 1644 Fort 
St Geoige was built and gamsoned by 100 soldieis, and 
m 1653 Madias became a piesidency In 1745, when 
Foit St George was suneudered to the Fiencb, its gainson 
consisted of 200 Europeans, while a similar number, with 
the addition of 200 “Topasses” (descendants of the 
Portuguese), gamsoned Fort St David In 1748 the 
various independent companies of factory guaids at settle- 
ments on the Coromandel coast and other places were 
consolidated into the Madias European regiment In the 
following year, Clive, with only 200 soldieis and 300 
Sepoys, seized and held Aicot, the capital of the Carnatic, 
and on thiee seveial occasions defeated the tioops of the 
Nabob and their Fiench auxiliaries Flora this year the 
military power of Madias may be dated In 1754 the 
fiist loyal legiment, the 39th, was sent theie, followed m 
1 758 by thiee otheis In 1 7 72 the Madras army nurnbei eJ 
3000 Euiopean infantry and 10,000 natives, and m 1784 
the number of native troops had nsen to 34,000. 

The island of Bombay formed pait of the mainage Bombay 
portion received by Chailes II with the Infanta of Poitu- vrniy. 
gal, and m 1662 the Bombay legiment of Europeans was 
raised to defend it. In 1668 the island was granted to 
the East India Company, and the regiment at the same 
time transferred to them. In 1708 Bombay became £ 
presidency, but it did not play so important a part as the 
otheis in the early extension of our power m India, and 
its forces were not so rapidly developed It is said, how- 
ever, to have been the first presidency to discipline native 
troops, and Bombay Sepoys were sent to Madias m 1717, 
and took part m the battle of Plassey m 1757 In 1772 
the Bombay army consisted of 2500 Europeans and 3500 
Sepoys, but in 1794, in consequence of the struggles with 
the Mahratta power, the native tioops had been nici eased 
to 24,000 

In 1796 a general reorganisation of tho Indian armies 
took place Hitherto the officers m each piesidency had 
been borne on general “lists,” according to the branches 
of the service to which they belonged These lists were 
now bioken up, and cadres of regiments foimed The 
colonels and lieutenant-colonels lemamed on sepaiate lists, 
and an establishment of geneial officers was created, while 
the divisional commands wcie distubuted between the 
royal and Company’s officers Further augmentations 
took place, consequent on the gieat extension of tmituiy 
and the complete assertion of British supremacy. In 
1798, at the outbreak of tbe war with Tippoo Saib, the 
native infantry m India had been increased to 122 bat- 
talions, and the foice which General Harris took fiom 
Madras for the attack on Seringapatam consisted of 6000 
Europeans, 14,000 native troops, 40 siege guns, 64 field 
guns, and the Nizam’s contingent, numbering 6000 men 
In 1808 the total force in India amounted to 24,500 
Europeans and 154,500 natives. 

The first half of the 19 th century was a history of wais 
and annexations, and further augmentations of the aimy 
took place. Horse artillery was formed, and the artillery 
service increased to a most powerful footing “Irregular 
cavalry ’’ were raised in Bengal and Bombay, commanded 
by picked officers, and recruited from a better class of 
troopers, who received highway, on the condition of finding 
their own horses and equipment. “Local forces” were 
raised in various parts from time to time, the most im- 
portant being the Punjab irregular force (raised after the 
annexation of the Punj&b in 1849), consisting of 3 field 
batteries, 6 regiments of cavalry, and 5 of infantry, and 
the Nagpore and Oudh irregular forces Another kind of 
military force, which had been gradually formed, was that 
called “contingents,” — native troops raised by the native 
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etates under our protection The stiongest of thebe was 
that of Hydeiabad, originally known as the Nizam’s army, 
and consisting of two brigades of infantry and cavalry, with 
ai tillery Changes wei e also made in the organisation of the 
ai my. The staff was enlarged, sanitary lmpi ovements effected, 
manufacturing establishments instituted 01 increased, and 
the administration of the aimy generally impioved 
The officering and leciuitmg of the thiee aiimes was in 
all essentials similar The officers were mainly supplied by 
the Company’s Military College at Addiscombe (established 
in 1809), and by direct appointments under the patronage 
of the directors The Bengal aiiny was leciuiled fiom 
Hindustan, the infantry being mostly diawn fiom Oudh 
and the great Qangetic plains The soldieis weie chiefly 
high-caste Hindus, a sixth being Mahometans The 
cavalry was composed mainly of Mahometans, recruited 
fiom Rolnlcund and the Gangetic Doab. The only other 
elements m the army weie the foui Ghoorka regiments, 
enlisted from Nepaul, and the local Punj&b megular force 
The Madias aimy was chiefly recruited from that pre- 
sidency, or the native states connected with it, and consisted 
of Mahometans, Brahmins, Mahratta8, Telmgas 01 Gentoos, 
and Tamils The Bombay aimy was recruited fiom its 
own piesidency, with some Hindustanis, but chiefly foimed 
of Mahrattas and Mahometans , the Bombay light cavahy 
mainly from Hindustan piopei 
In the yeai piecedmg the gieat mutiny the Indian army 
' had i cached its highest sti ength The establishment in the 
seveial presidencies was as follows 



1 Bengal. 

Madras 

Bombay 

TotaL 

British Cavaliy Regiments 

1 2 

1 

1 

4 

,, Infautiy Battalions , 
Company’s Euiopean Bat- ) 
talions ,, , j 

15 

3 

4 

22 

3 

3 

3 

9 

European and Native Ai til- [ 
lery Battalions J 

12 

7 

5 

24 

Native Infantry Battalions.. 

74 

52 

29 

155 

Native Cavalry Regiments , 

28 

8 

3 

39 


Including the local and irregular troops (about 100,000 
strung), the total strength amounted to 38,000 Europeans 
of all arms, with 276 field guns, and 348,000 native troops, 
with 248 field guns, — truly a magnificent establishment, 
and, outwardly, worthy of the great empire which England 
had cieated for herself m the East, but inwardly unsound, 
and on the very eve of crumbling to pieces 
It would be impossible, within the limits of a short 
article, to do more than briefly summarise the causes which 
led to the great Sepoy mutiny of 1857. Bor many years 
the discipline of the Bengal army had been relaxed. The 
system under which the ablest regimental officers were 
witkdiawn to staff and civil employ was incompatible with 
efficiency, the centralisation of the army administration 
was excessive, and the powers of commanding officers had 
greatly diminished. The supposed wrongs of Oudh stirred 
up the soldiers so largely recruited from that province, and 
the religious prejudices of those otherwise well disposed 
were inflamed by the secret emissaries of the disaffected. 
The Sepoys were told that the Government wished to force 
them to break their caste and abjure their religion, that 
they were to be sent across the sea to die in foreign and 
detested lands, or to be sacrificed on their own shores. 
Even the ridiculous endeavour to assimilate native to 
British soldiers in outward appearance was turned to 
account by these emissaries. The “greased cartridges” 
were but the spark which set the whole aflame. The 
miserable delusions spread, the loyally-disposed cast in 
their lot with the disaffected, feeling that when once a 
mutinous spirit had been shown all was lost to them as a 
military body, and the Bengal native army was in a short 
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space of time only a thaotic mass of disbanded and mutin- 
ous soldiers. 1 The story of the lebelhon is the history of 
those days, and cannot be treated m this place Fortunately 
for our power m India, the mutiny did not spiead to the 
Madias or Bombay armies, and m the daikest days oui 
ancient enemies the Sikhs not only lemamed faithful, but 
came forward to render us powerful assistance. 

By the autumn of 1858 the mutiny was virtually crushed, Rcorgm 
aud the task of leoigamsatiou commenced. On the 1st Nation 
September 1858 the East India Company ceased to rule 
our Indian empue, and Her Majesty’s Government took 
up the lems of power On the important question of the 
leorgam&ation of the Indian army the opinions and advice 
of the most distinguished soldiers aud civilians were invited 
Masses of leports and evidence weie collected m India, and 
by a loyal commission m England On the report of this 
commission the new system was based They recom- 
mended the abolition of a local Euiopean army, and the 
amalgamation of the existing one with the royal army , 
that the native army should be enlisted foi general service, 
and be of mixed nationalities aud castes, ,that then regular 
system should mainly obtain in the nativo cavalry, and 
that the native infantry should be mainly regular. 

The European force was permanently increased, while 
the native aimy was largely l educed The Indian artilleries 
weie tiansfeired to the Royal Artillery, the Company’s 
Euiopean cavalry became the 19th, 20th, and 21st Hussars, 
and their Euiopean infantry became regiments of the line, 
numbered 101 to 109. The tiansference of the Company’s 
Emopeans to the Ciown was not unattended with trouble. 

The men considered that faith had not been kept with 
them, and a mutinous spirit was shown Ultimately they 
weie ofloied their discharge, which a laige number accepted. 

The Euiopean officeis of the nativo armies, and those 
officers and men who did not accept service m the new 
royal regiments, now formed with the native soldiers the 
new Indian army. The reorganisation of this by the 
Indian Government was a task of no ordinary difficulty, 
involving much besides reconstruction. Many of the levies 
hastily raised during the mutiny had to be disbanded, or 
formed mto line regiments, and various miscellaneous corps 
had to be got rid of. The Government was fuither ham- 
pered by the necessity foi providing for the large number 
of officers whose regiments no longer existed. In 1861 a 
“staff coips” was formed m each presidency, “to supply 
a body of officers for service m India, by whom various 
offices and appointments, hitherto held by officeis borne on 
the strength of the several corps of the Indian forces, shall 
in future be held.” Promotion in this corps was to be by 
length of service, — twelve years to attain the rank of captain, 
twenty years that of major, and twenty-six years that of 
lieutenant-colonel. The staff corps was filled up by a large 
number of Indian and Bntish officers holding various 
staff employments (the new regimental employments being 
counted as staff duty), and all kinds of civil posts and 
situations, and has been gradually opened wider, till it 
includes the great majority of the Indian officers. The 
new organisation of the cavalry and infantry of the Indian 
army was promulgated m 1863, but did not take effect in 
Bombay and Madras till 1864 and 1865. Cavahy regi- 
ments are on the “ silladar” or irregular system; their 
establishment consists of 1 commandant, 1 second in 
command (also commanding a squadron), 2 squadron 
officers, 1 adjutant, 2 doing duty officers (Europeans), and 
13 native officers, 444 non-commissioned officers and 
troopers, or “ sowars.” The infantry battalions have each 
1 commandant, 2 wing commandants, 1 adjutant, 1 quartei- 


1 Of 74 native infantry regiments, 45 mutinied, 20 were disarmed, 
and 8 disbanded, Six only remained true. 
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master, and 2 doing duty officers (European*,), 16 native 
officers, and 696 natives of all ranks 

The total strength of the army of India m 1873 was 
6162 European officeis, 60,174 European noncommissioned 
officers and men, and 123,671 natives The supreme 
mihtaiy power is the Viceroy and Governor-General m 
council The military member of that council is de facto 
War Minister, and the military department of the Govern- 
ment of India the War Department The Conunander-m- 
Ohief of the army is the executive military power, and the 
tesponsible adviser of Government, as well as local Cora- 
mandei-m-Chief m Bengal The Madras and Bombay 
[Residencies have military departments and local com- 
manders-in-chief, but subordinate to the supreme Govern- 
ment of India , each presidency, however, has certain local 
peculiarities m its own military system and its own army 
departments The army departments are the commissanat 
(charged with the supply of provisions, forage, fuel, light, 
and transport), the ordnance department (charged with 
the custody and supply of all warlike stores), the clothing 
depaitment, medical department, stud department, &c 
The commissariat is officered from the combatant ranks 
of the aimy, the subordinates being also drawn perma- 
nently from its ranks, and is a most excellent and power- 
ful department The ordnance department is officered 
from officers of the Royal Artillery, who, as “commissaries 
of ordnance,” have charge of the various arsenals and 
magazines in the country The whole of British India is 
divided into divisions and districts, and the command is 
exercised by royal or Indian officers according to a pro- 
portion fixed The staff is selected from the officeis of the 
British corps m India, the staff corps, and the Indian army, 
and the system is similar to that m England and the 
colonies, except that the tenure of brigade majorships is 
limited to three years 

The following table shows the detailed constitution of 
the army of India in 1873 — 



Bengal 

Army 

Madras 

Aimy 

Bombay 

Army 

Total. 

Europeans 





Artillery— 





Horse Field Batteries 

33 

13 

12 

53 

Heavy and Mountain ) 





Battenes | 





Garrison Battenes 

11 

6 

5 

22 

Engineers— Companies 

1 

1 

1 

3 

Cavalry — Regiments .. 

6 

2 

1 

9 

Infantry — Battalions. . , 

32 

9 

9 

50 

Fahves 





Aitillery — Mountain ( 





Batteries , ) 

* 



6 

Cavaliy— Regiments 

26 

4 

7 

37 

Engmeei s — Companies . , 

10 

10 

5 

25 

Infantry — Battalions .... 

60 

40 

30 

130 

Strength— Europeans . 

41,055 

f 13,214 

12,067 

66,336 

Natives 

62,955 

33,963 

26,753 

123,671 


The following gives the strength of the several arms : — 

Euiopean Katlre 


Infantry', 


45,962 

101,134 

Cavalry, 


4,347 

18,575 

Aitilleiy- 

-Men, . 

. 12,306 

896 

„ 

Guns, . 

370 

36 


The Punjab field force of 4 battenes of artillery, 5 regi- 
ments cavalry, 4 regiments Sikh infantry, and 6 regiments 
Pun] 4b infantry, is included m the Bengal army The 
“ Hyderabad contingent,” of 4 field batteries, 4 cavalry and 
6 infantry regiments; the “Mysore” troops, of 6 regiments 
of cavalry and 4 of infantry , the “ Hair brigade,” of 2 
battalions of infantry and four guns; and other minor 
local forces and contingents, are not included m the above. 
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The Bengal army is composed chiefly of Mahometans, 
Brahmins and other Hindu castes, Rajpoots, Jffis, Pun- 
jabees, natives of Trans-Indus, and lull-men Some are 
legiments entirely of one race, as the Ghoorkas, while 
others are mixed entirely or by companies , but the com- 
position of every regiment has been definitively laid down 
There are no special restrictions on caste or xace, but care 
is taken to pi event an undue prepondeiance of any class 
Enlistment is purely voluntaiy Recimtmg is earned 
on by parties detached, or by non-commissioned officers 
and men on fuilough Pay and pension are fanly good, 
though depi eciated by the geneial rise in prices, pension 
being obtainable by men invalided after fifteen years’ 
service The native officers are appointed from the non- 
commissioned officers, and though a respectable body of 
men, are not sufficiently educated It is, however, con- 
templated to give natives of rank and position direct 
commissions The British officers of the Indian aimy, 
generally, are obtained through the medium of the staff 
corps, which is filled by volunteers from the Bntish aimy, 
and now supplies the native amnes of India with regi- 
mental officeis 

The Madras native army is composed of a few Christians, 
Mahometans, and Mahrattas, and a large number of 
Telmgas or Gentoos, and Tamils The mfantiy battalions 
are organised as m the Bengal army. The cavalry are 
mostly composed of Arcot Mussulmans, descendants of the 
soldiers of the Nawab of the Carnatic This cavalry is not 
“ silladar,” as in Bengal or Bombay, and the native estab- 
lishment is weaker, consisting of 12 native officers, 75 
non-commissioned officers, and 300 privates The army 
is recruited as m Bengal, but has a peculiai institution of 
its own, viz, the “recruit and pension boys” (sons of 
soldiers or pensioners) attached to each regiment, and 
transferred to the ranks when of sufficient age and approved 
of, — a valuable institution, and one which gives a powerful 
hold upon the fidelity of the men 

The Bombay army resembles that of Bengal in recruiting, 
oigamsation, and equipment It is composed of a few 
Christians, some Brahmins and Rajpoots, and other Hindu 
castes, but mainly of Malnattas and Pmwaiecs, with a few 
PunjAbees and natives of Trans-Indus 

It is difficult to draw comparisons between the soldiers 
of our Indian foices, recruited fiom so many different 
paits of the empire The most warlike, undoubtedly, are 
the inhabitants of Scmde, the Punj'Ab, and Tians-lndus 
Perhaps next come the men of Rohilcund, Rajpootana, 
Oudh, and the Mahrattas These races possess a greater 
aptitude foi military txaming, and are geneially of a better 
physique than the inhabitants of the Southern Peninsula. 
But it is too much to affiim that the former aie “born 
soldiers,” the latter only “ soldi eis by education” The 
ploughshare has alieady leplaced the sword in many parts, 
and more and more are once tuibulent tnbes becoming 
peaceful tillers of the soil. Of the actual value of native 
troops it is still more difficult to form a true estimate, 
The Sikhs, both as friends and foes, have proved them- 
selves gallant soldiers, not unworthy of being matched with 
Europeans The ordinary Sepoy, under the guidance of 
Bntish officers, has furnished many examples of heroism 
and devotion. It is said that a Bengal regiment success- 
fully stood the brunt of a charge from the French at the 
battle of Porto Novo m 1782 ; and the devotion of Clive’s 
Sepoys at Arcot has passed into a proverb. At the siege 
of Dehli m 1857, native regiments sustained losses which 
few European troops could have borne, and crowds of men 
m hospital, with wounds only part healed, volunteered to 
join in the final assault. But without their English 
officers they are of little value; the Asiatic, as a rule, 
cannot face the European, and it would be dangerous to 
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trust to them in a war against a Western invader. They 
are useful auxiliaries, and relieve the European soldier of 
much of the fatigue inseparable from the task of garrison- 
ing so large an empire and protecting its frontiers. But 
the mutiny proved the danger of relying on them, and 
taught the lesson, never, it is to be hoped, to be forgotten, 
that our Indian empire must be held, not by native armies, 
but by British armies. 

Many important changes and improvements have taken 
place since the great reorganisation of the Indian aimies 
was commenced m 1858 The education of the whole 
army has been unproved, musketry, gymnastic, and garrison 
instruction has been introduced, and strict testa are now 
required of candidates for the staff, and for promotion in 
all grades. Annual camps of exercise have been instituted, 
where large bodies of troops are massed, and opportunities 
for higher tactical training afforded The commissariat 
department has been enlarged, the military account depart- 
ment remodelled, the materiel of war and its manufacture 
vastly improved The new system of reliefs of British 
troops has greatly shortened the tour of Indian service, 
splendid barracks have been built, hill sanitariums extended, 
so that about 10,000 British troops are now located in the 
hills during the hot weather, by these means, and a 
liberal expenditure on sanitary requirements, the death- 
rate among European troops has been reduced to one-half 
Other great questions still remain to be dealt with. The 
local peculiarities of the presidencies seem likely to give 
way before the mci easing intercommunication throughout 
India. The staff corps was an expedient, and answered 
its purpose for the time as such, but experience has shown 
defects in its constitution The officering of the native 
regiments will always remain a subject for careful and 
anxious consideration. The British rule in India may 
never again be put to such a severe test as that of 1857, 
but a wise government will not the less prepare for a day 
of danger which may yet come for our Indian empire. 

Canadian Militia. 

To complete the account of the military forces of the 
British empire some notice of the Canadian militia is 
necessary. Until recently Canada was one of the great 
military out-stations of the English army, and was garri- 
soned by a considerable force of British troops distributed 
throughout the Dominion Recently these troops were 
gradually withdrawn, and the colony left to its own 
resources, and since 1871 the regular forces maintained in 
the Dominion haye been reduced to the 2000 men forming 
the garrison of Halifax, which alone is still occupied as an 
imperial station. The defence of Canada is provided for 
by a large volunteer and militia force. By an Act passed 
in March 1868, all male inhabitants between the ages of 
18 and 60 are liable to serve in the militia, exemptions 
being granted to judges, ministers of religion, professors, 
and a few others. The men thus liable are divided into 
fonr classes, denoting the order in which they would be 
called out for service — the first including all single men 
between the ages of 18 and 30; the second, single men 
between 30 and 45 ; the third, married men, or widowers 
with children, between 18 and 45 ; the fourth, all between 
45 and 60. The militia is divided into an active and a 
reserve force. The active force includes the volunteers, and 
the regular and the marine militia. Its strength is fixed 
at 45,000, divided among the various districts in propor- 
tion to their population The contingent must be furnished 
either by volunteers, or, if sufficient volunteers do not pre- 
sent themselves, by means of the ballot. 

Service in volunteer corps lasts for three years, and in 
the regular militia for two years ; the periods of training 


last fiom eight to sixteen days annually. Money is granted 
for this purpose by Government ; and every year camps of 
instruction are formed m each of the eleven military 
districts into which Canada is divided, at which the militia 
of the district are assembled and trained Two schools of 
military instruction foi infantry officers are established m 
each of the provinces of Ontario and Quebec, and one in 
each of the provinces of New Brunswick and Nova Scotia. 

There are also two schools of gunnery, which have per- 
manent batteries of artilleiy, at Kingston and Quebec 
The infantry are armed with long Snider nfles, the cavalry 
with Spencer carbines and swords The field artillery 
includes nine batteries, all well horsed The “reserve 
militia” number 656,066 men, but have not hitheito been 
orgamsed or drilled The command of the whole force is 
vested m Her Majesty, who may call it to arms, wholly or 
in part, whenever necessary 

German Army. 

By the “constitution of the German einpne,” beaiing date 
the 16th Apnl 1871, the land forces of all the states of 
Germany foim a united army under the command of the 
emperor The German army thus includes the contingents 
of Prussia, Bavana, Saxony, Wurtemberg, Baden, and a 
number of minor states, all raised and organised (with 
insignificant variations) on the Prussian model. The peace 
strength of the army is fixed at 401,659 men, 1 or about 
1 per cent of the population; and the budget is established 
on the basis of 257 thalers, or £38, 11s per soldier pre- 
sent with the colours The army is orgamsed m 18 army 
corps, of which 14 aie furnished by Prussia and the states 
whose contingents aie amalgamated with hers, 2 by 
Bavaria, 1 by Saxony, and 1 by Wurtemberg As the 
Prussian army thus constitutes three-foui ths of the military 
forces of the empire, and is the model on which not only 
the other contingents, but to a certain extent the armies of 
most European powers, have been formed, a detailed 
account of its organisation will serve as an mtioduction to 
the necessarily brief notices of the other armies of Europe. 

The Prussian army, like the monarchy, is of compara- History of 
tively recent origin Its European reputation dates from tlie Pnr, ‘ 
the wars of Frederick the Great, but it was his father, 8ian arr,li:ir 
Frederick William I , aided hy Prince Maurice of Dessau, 
who really created the army which Frederick II. led to 
victory, and which numbered 70,000 men, admuably 
trained and equipped, when the latter ascended the throne. 

The infantry had been especially perfected by Prince 
Maurice; and under Frederick’s care the cavalry soon 
rivalled, if it did not excel it. The gallant struggle against 
overwhelming odds, and the series of brilliant victories which 
marked the Seven Years’ War, raised the leputation of the 
army to the highest pitch ; and the superb force of 200,000 
men which he bequeathed to his successor was justly 
accounted the best m Europe It was hardly, however, a 
national army, and its excellence was owing rather to 
Frederick’s genius, and to his system of discipline and 
instruction, than to the goodness of the material The 
cavalry, it is true, and the hussars especially, were recruited 
almost entirely from the Prussian states, and from the sons 
of the small fanners or better class peasants; but the 
infantry was raised from all sources, and was largely com- 
posed of foreigners, deserters, and vagabonds of all kinds. 

With Frederick's death, the genius which had animated it, 
and which alone gave value to such heterogeneous matenals, 
was gone. It still retained its imposing appearance and 
precision of movement, and its overweening self-confidence. 

But at the first encounter with the armies of Napoleon it 


1 One-year volunteers are not included in this number. 
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fell to pieces ; and a'ter a senes of crashing defeats, Piussia 
found herself at the feet of the conqueror, shorn of half hei 
territory, obliged to receive French troops m all her towns 
and fortresses, and only existing as it weie by suffeiance. 
But in these very disasters were laid the seeds of her future 
greatness. By the treaty of Tilsit the Prussian aimy was 
limited to 43,000 men. This limitation suggested to 
Seharnhorst what was known as the “krumpei,” or “shoit- 
service ” system already desenbed. The hitter' humiliation 
and suffering endured under the French yoke aroused a 
national spirit which was capable of any sacrifices Every 
Prussian was eager to he trained to fight against the 
oppressor of his country, and when Prussia rose m 1813, 
the armies she poured rnto the field weie no longer 
mercenaries, but national armies, imperfectly tiamed and 
organised it is true, but animated by a spmt which moie 
than compensated for these defects At the close of 
the war her mlers, with fai -seeing sagacity, at once de- 
voted themselves to organise on a permanent footing the 
system which had sprang up under the necessities and 
enthusiasm of the moment The conscription, compulsoiy 
personal service, and a three years’ term m the ranks, with 
fuither penods in tho reserve and landwehi, weie then 
introduced : and though variations have subsequently been 
made m the distnbution of time, the pmiciples weie 
substantially the same as those now m foice By tho law 
of 1814 the periods of service were fixed at thiee years m 
the aimy, two m the reseive, and fouiteen m the landwehi, 
and the annual contingent at 40,000 men As the popula- 
tion increased, it was felt that the service was unequally 
distributed, pressing unnecessauly heavily on some, while 
others escaped altogether Further, the expenencos of 
1859, when Prussia armed in anticipation of a wai with 
France, aroused great doubts as to the efficiency of the land- 
wehr, which then foimed the bulk of Prussia’s foices, and 
of whom many had been as long as ten years away fiom 
the colours Accordingly, by the law of 1800 the annual 
contingent was fixed at 63,000, tho period m the leseive 
was increased from two to foui years, and that m tho land- 
wehr reduced fiom fouiteen to five The total armed force 
thus remained neaily the same (12 contingents of 63,000, 
in place of 19 of 40,000), but the aimy and its reserves 
were more than doubled (mcieased from 5 x 40,000 to 
7 x 63,000) while the landwehr was propoitionately 
reduced. 

This change was not effected without great opposition, 
and led to a prolonged straggle between the king, guided 
by his able and ambitious minister Bismarck, and the 
parliament; for some time the king ruled and levied taxes 
in open defiance of parliament and the constitution ; and 
it required the brilliant successes of 1866, and the position 
thereby won for Prussia, to reconcile the nation to the new 
law 

By the present “military law of the German empire,” 
every German is liable to seivice (we hyjiicktig), and must 
render such service personally. Neither substitutes nor 
purchase of exemption aio allowed ; and those who are 
physically unfit for the ranks may be lequned to render 
such other services — as hospital attendants, tradesmen, 
&e — as they are capable of Every Geiman capable of 
bearing arms belongs to the army for seven years, com- 
mencing at the age of 21, and afteiwaids to the landwehr 
for five years. Army service is divided between the ranks 
and the reserve, three years being spent m the formei and 
four in the latter. The annual contingent of lecruits is 
not now permanently fixed, but is determined by the 
number required to keep up the peace establishment, 
and is estimated at from 120,000 to 130,000 annually. 
By fixing the total peace establishment instead of the 
annual contingent, the authorities have gained the power 


! of hugely augmenting the aimy without raising the budget 
or attracting public attention, as by passing men into the 
leserve befoie their time they can always meicase the 
contingent requued to complete the regiments, and thus 
the total number of trained men available in war Thus, 
before the war of 1870, commanding office) s of regiments 
weie diiected to send home a certain number of the most 
intelligent men after two yeais’ service , and since the wai 
a large piopoition of the infantiy have been subjected to 
two yeais’ training only 1 

The mil ltaiy oiganmtion of Germany is based on the Temtoiut 
leiritonal divisions of the empire With the exception of orgumsa- 
the Prussian guaid coips, which is recruited generally tl0n ‘ 
thioughout the kingdom, each aimy coips has a coips 
district (Bezirl) within which it is raised, lecruited, and 
stationed. The fast six army coips distncts conespond 
to the six piovmces of old Prussia, the 7th and 8th to the 
Rhenish provinces The 9th, 10th, and lltli were foimed 
fiom Hanover, Schleswig-Holstein, and the minor states 
annexed by Prussia in 1866 , the 12th by the kingdom of 
Saxony, the 13th and 14th by Wurtembcig and Baden, the 
15th by Alsace andLoiiame, and the 16th and 17th (called 
1st and 2d Bavarian army corps) by the kingdom of 
Bavaria The following details apply stnctly to the 
Prassian piovmces only 

The coips districts arc subdivided into division and bngada 
districts, and these agam into landwehr battalion districts, 
coirespondmg to the civil lireis, or cucle As a rule, 
for each infantry regiment there are two corresponding 
landwehr battalion distncts, from which the former draws 
its reciuits and leserves The battalion distncts, again, 
are subdivided into company distncts, of which theio aie 
fiom 3 to 6 to a battalion Every town and village has 
thus its appointed place m tho general oigamsation, and 
this is indicated on notice bonids conspicuously placed 
at all the entrances 

At the beginning of each year lists are prcpaied from Raising of 
the paiish registers of all young men who have attained annual con-,- 
their twentieth year, and to these lists aie added tho 
names of those who, though still liable to service, have 
been allowed to stand over fiom previous years In tho 
spang, about May, the battalion recanting commission 
commences its labours This commission is composed of 
the landwehi battalion commander, the landralh or chief 
civil functionary, two officers, and a suigeon, as per- 
manent members, and four local members taken fiom the 
more respectable inhabitants of tho different villages 

The commission having notified the days of its visiting 
the headquarters of tho several company distncts, the 
youths are mustcied there accordingly, and inspected. 

Those who are found physically unfit for any service are 
struck off the lists altogether. Others who arc loo young 
and unformed for military service are put back for a year. 

Many also are permitted to stand over on personal or 
family grounds, the commission being allowed great lati- 
tude in granting temporary exemptions. 

Every young man can be called up three years in suc- 
cession, and as a rule the majonty of tho recruits are put 
hack one year at least on medical grounds, but at the end of 
the third he must either bo definitely passed or exempted. 

Those who are exempted in their third year are passed into 
the Ersatz reserve, where they undergo no training, and are 
free of service in peace time, but m war can be called out 
and sent to the depffts to replace the casualties in the 
active army. Men below the regulation standard, but 
otherwise fit for the army, are passed into the Ersatz 

1 The contingent of recruits for 1372-3 was fixed at 190 per bat- 
talion. As the peace strength of the battalion, exclusive of the per- 
manent cadres, is about 450, it is evident these cannot all receive their 
full three years’ training. 
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reserve as also uni) son& of "widows, and oilieis who are 
the sole' supports of families, or who have, or have lost, 
brothers in the airuy. Although exemptions are much 
more charily granted m the third than m the first and 
second years of liability, they are still sufficiently numeious 
to soften materially the hardships of compulsory service. 
Finally, after all “ exemptions” and “adjournments” have 
been made, there remain those passed as fit for service, and 
from these the required number are chosen by ballot. But 
the ballot is almost nominal In 1862, for instance, 
when the number coming of age amounted to 227,000, 
only 69,000 were left on the lists for the ballot — 63,000 
being the required contingent — and in many districts 
the ballot was not applied at alL In 1867, 262,000 came 
of age, 110,000 were passed for the service, and about 
100,000 taken The system of exemptions is so elastic 
that practically the recruiting commission can select, by a 
process of elimination, those best fitted for service, and 
abolish the element of chance A margin of about 10 per 
cent , however, is usually allowed, those who draw the 
lucky numbers aie passed into the Enatz reserve, but 
remain liable for a year to fill any accidental vacancies 
in the peace establishment 

The men drawn foi the army are then told off to the 
different branches of the seivice, men with good chests 
and good foet to the mfantiy, men accustomed to horses to 
the cavaliy, gamekeepois and foresteis to the rifles, men 
of high standuid to the guard, those of inferior physique 
to the tram, carponteis and mechanics to the engmecis, and 
a certain proportion ot shoemakers, tailois, saddleis, Ac, 
to all regiments and corps The guards lecnut thiougliout 
the kingdom generally, the cavalry, aitillery, fusiliois, and 
rifles throughout then own corps districts, while the 
infantry regiments diaw their recruits as far as possible 
from the coi responding landwehr battalion districts. The 
pioceedings of the battalion lecruitmg commissions are 
levised by bngade commissions, who distnbute the recruits 
to regiments and corps, and these again by a coips com- 
mission The final decision and allotment to regiments is 
usually completed about September From that tune the 
men are called reciuits, and amenable to military law, 
but are given passes until the 15th October, the date on 
which they join their regiments 

These conscripts form the great bulk of the army , but 
there are other classes, also, serving under varied conditions. 
Of these the most important are the “one-year volunteers,” 
young men of means and education who, on condition of 
passing certain examinations and bearing all expenses of 
clothing, equipment, Ac, are allowed to pass into the 
reserve after one year’s service only This system is a 
great boon to the middle and professional classes, who thus 
materially reduce the interruption which the full term in 
the ranks would cause in their education; and every effort 
is made to render the service as light as is consistent with 
thoiough instruction Many of these pass the requisite 
examinations for officers.’ rank, and become officers of land- 
wohr, or qualify as non-commissioned officers, and serve 
as such if recalled on mobilisation. A certain number 
of youths enter voluntarily for three years, gaming the 
privilege of serving at an earlier age, and choosing their 
own regiments. The non-commissioned officers are mostly 
“re-engaged men ” Re-engagements are allowed for various 
periods, and each squadron or company has several “ Gapitu- 
smart young men, who have engaged to prolong 
their service m the ranks with the object of getting pro- 
motion. In the cavalry it is common for men to engage 
to serve four years instead of three, in consideration of 
wjpeh their time m the reserve is reduced by one year, and 
that in the landwehr by two years. Finally, there are a 
cert ain number who serve for a given number of years in 


return foi advantages received m the w ay ot education or 
maintenance fiom Government , such are the pupils of the 
non-commissioned officers’ school and of the school of 
forestry, Ac 

After completing his term m the ranks the soldier is 
passed into the reserve, retaining, however, his place in his 
regiment, borne on its books, and liable to be recalled to it 
m case of war. The i ese ? vist is supposed to take part m 
at least two manoeuvres, not exceeding eight weeks, during 
his term of leserve semce On completing his seven yeais’ 
army and reserve service he leaves his regiment and passes 
into the landwehr, and is taken on the lists of the 
corresponding landwehr battalion for the lemainmg five 
years of liability The landwelu battalion is the basis of 
the local organisation, both for recruiting and mobilisation 
As a rale, to each three-battalion regiment of the line is 
attached a two-battahon landwehr regiment These two 
are connected as closely as possible, they bear the same 
number, the line regiment draws its recruits fiom the 
battalion distncts, furnishes the staff for their cadres, and 
passes its men into their ranks 

In peace time the landwehr battalions exist only in 
cadie, viz , a commanding officer, adjutant, and three clerks 
and orderlies per battalion, and a sergeant-major and two 
non-commissioned officers per company These are charged 
with keeping the registers of the names and addi esses of 
all leserve and landwehr men in their districts, and on 
mobilisation the whole labour of summoning, collecting, 
and forwarding the men to their destination falls on the 
landwehr battalion commandei and his staff. The fusilier 
reserve landwehi battalions form a peculiar featuie m local 
organisation Each army coips has a fusilier regiment, 
which does not draw its recruits from a particular sub- 
distiiet, but, like the cavalry and special corps, fiom the 
corps district generally But to each fusilier regiment is 
attached a reserve landwehr battalion and district, bearing 
the same number, but used to equalise and fill up the regi- 
ments throughout the corps district generally, remedying 
deficiencies m the regimental quotas of recruits or reserve 
men, and foiming, in fact, a great central depot of recruits 
and reserves It has always for its district some important 
town or centie of commerce, where the floating population 
is largest and local attachment weakest, and whence also 
the communications to all parts of the province are easiest, 
and is allowed a considerably larger staff 

The following is an approximate estimate of the resources 
m men at the disposal of the German empne — 


Standing aimy, . ... 400,000 

Reserves of the army, . . 450,000 

Landwehr, . 500,000 


Total tram id men, . 1,3 50,000 


When the army is mobilised, about 1,250,000 of these 
are embodied, and 100,000 remain still available of men 
not trained, but registered and liable to be called out, then 
there are the next year’s contingent of recruits, 120,000, 
and Ersatz reserve, which cannot be estimated under 
800,000, — making, with her trained soldiers, a total of 
about millions. 

Prussian Army. 

The Prussian army is divided into field troops, who in 
peace time form the standing army and the school of 
instruction in arms for the nation, and in war time, 
augmented by the reserves, become the active army; 
Depdt troops (Ersatztruppen), who have no existence in 
peace time, but in war time are formed of cadres supphed 
from the field troops, and filled up by recruits and reserve 
men, and whose duty it is to maintain the active army at 
full strength; and garrison troops (Besatzmgstrvppen)*. 
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principally formed of the landwehr, and existing only in 
cadre m peace time, but who are embodied and take up 
the garrison duties and home defence when the active army 
takes the field, and also occasionally reinforce it. 

The field troops consist of — 

115 Regiments of Infantry. 

14 Battalions of Rifles 
73 Regiments of Cavalry. 

14 Brigades of Artillery 
14 Battalions of Pioneers 
14 Battalions Military Tram, 

Infantry — The infantry is classed as guards, grenadiers, 
fusiliers, and line The nine regiments of guards are com- 
posed of picked men, and are in eveiy way U oupes $ elite, 
four of them are maintained at a special increased peace 
establishment. The grenadier regiments only differ fiom the 
line m name and m some trifling badges, relics of foimei 
times The fusiliers are the representatives of the old light 
infantry, and are specially intended for outpost duty, skir- 
mishing, &c. The men are chosen for activity and intelli- 
gence, and their armament differs slightly, but m organi- 
sation they are the same as the line. A fusilier legiment 
is attached to each army corps 

An infantry regiment has three field battalions, of which 
the third is called the fusilier battalion. A battalion con- 
sists of four companies, and has a peace strength of 552 of 
all ranks, and a war strength of 1022. A regiment on war 
footing numbers 60 officers, 3000 men, 73 non-combatants, 
with 105 horses and 19 waggons Besides the three field 
battalions, a fourth or depbt battalion, 1240 strong, is 
formed on mobilisation This includes a company of trades- 
men 200 strong, who are required to supply all clothing, 
&c., and execute all repairs required by the battalions 
m the field The depbt battalion is formed partly of the 
next contingent of reciuits, who are called out at once on 
mobilisation, and partly of the oldest classes of reserve 
men, or, if these do not suffice, of the youngest class of 
landwehr, any men in the field battalions who, fiom want 
of instruction or other causes, are not considered fit for 
immediate service, are also transferred to the depot The 
field battalions always maintain direct communication with 
it, and as soon as their losses amount to 10 per cent of 
their strength, draw on it for the necessary reinforcements 

The Prussian infantry stands in three ranks on parade, 
the third rank being composed of picked shots ( Schutzen ), 
who formerly did all the skirmishing But for drill and 
manoeuvring the common formation is that of company 
columns, the company being divided into two “Zugs ” or 
subdivisions, standing at six paces’ distance, and the third 
rank being withdrawn and formed into a separate Zug 
(Sihutzenzug), two deep, in rear of the others The 
Prussian drill, which for many years was the model for 
Europe, has lately become so again, and since 1866 the 
company column formation, by which more independence 
is given to the captains, and greater freedom of move- 
ment to the battalion generally, has been adopted by most 
armies. 

The Prussians were also the first to adopt the breech- 
loader, which they used with marked success against the 
Danes m 1864 and the Austrians m 1866 Up to 1870 
they were armed with the needle-gun, the earliest, but pro- 
bably also the worst, form of bieech loader, but their losses 
fiom the French chassepfit convmced them of the necessity 
of an improved weapon, and the infantry is now being 
armed with the Mauser rifle The infantiy soldier of the 
line carries a long breech-loading rifle, with bayonet always 
fixed, a short sword, and 80 rounds of ammunition j a 
reserve of 20 rounds per man is also carried in the hat- , 
talion ammunition waggon. Fusilier regiments, and fusilier 
battalions of other regiments, are armed with a shorter j 
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rifle without bayonet, but cairy a suoid v hick can be fixed 
and used as such when required The uniform is a daik 
blue tunic, grey trousers with red stripe, helmet of black 
leather, with brass ornaments and spike ( Piclelhaube ), and 
boots into which the tiousers are generally tucked for 
marching The diffeient army corps are distinguished by 
! the coloui of the shoulder cords. The knapsack is of bi own 
calfskin, lather large, but shaped to fit the back The 
belts of grenadier and hue regiments are white, those of 
fusilier regiments black 

Rtfles — The lifies [Jager and Schutzen) aie not organised 
m regiments, but foim independent battalions, of which the 
guard coips has two and the other army corps one each. 
Their organisation, and peace and war establishment, are 
almost identical with that of a line battalion, but on 
mobilisation each battalion forms a fifth or depot company, 
which performs the same duties as the depot battalion does 
for the line regiments. They are leciuited by picked men 
chosen throughout the army corps district. Unlike the 
rest of the infantry, they always stand m two ranks ; and 
they are further distinguished by carrying a shoit nfle, and 
by their green tunics with black belts The rifle battalions 
of the guards are mainly reciuited from the rangers of 
the royal forests 

Cavalry — The cavalry consists of 73 regiments, of which 
10 are cunassieis, 26 dragoons, 19 uhlans (or lancers), and 
1 8 hussars The cuirassiers and lancers are classed as heavy 
cavalry, dragoons and hussars as light cavalry. The cavalry 
of the guard numbers 8 regiments, of which 2 are cuirassiers, 
2 dragoons, 3 uhlans, and 1 hussars, and are all carefully- 
picked men 

The organisation and establishments of all cavahy legi- 
ments are alike In peace time they consist of 5 squadrons 
of 4 officers and 135 men each, m war the regiment talces 
the field with 4 squadrons of 150 men each, while the 
fifth squadron remains behind to foim the depot. The 
total strength of the 4 field squadrons is 677 men and 
706 horses, and of the dep6t squadron 267 men and 112 
horses The depot includes an aitificers* detachment of 54 
men. A cavalry regiment thus iequires a very small 
augmentation m war, and the field squadrons are completed 
at once from the fifth or dep6t squadron, they sending to it 
their recruits and untiamed or unserviceable horses Owing 
to the terms of service usual m the cavalry, the actual pro- 
portion of “reservists” is much smaller than in the infantry, 
but they still far exceed the number leqiured to complete 
the regiments, and aecoidmgly are used to form the staff 
escort, field gendarmeiie, field post and other special corps, 
and to furnish non-commissioned officers to the military 
train. 

The Prussian cavahy first won its leputation under 
Frederick the Great, and his brilliant cavalry leaders 
Ziethen and Seydhtz. In the battles of Ilohen Friedberg, 
Bossbach, and Zorndorf the cavalry decided the fortunes of 
the day, and gloriously verified their old motto — 

’W'exm alles wankt und schwankt 
Dann wage molit und zahle mcht, dann d’rauf 1 1 
In recent campaigns they have more especially distinguished 
themselves by their intelligence and enterprise as scouts 
and outposts, covering the movements of their own armies 
with an impenetrable screen, while constantly feeling the 
enemy and reporting his movements. But their desperate 
charges at Mars la Tour and Itezonville, where they sacri- 
ficed themselves to check the enemy and give breathing- 
time to their own overmatched and exhausted infantry, 
will always be classed among the most heroic deeds in the 
annals of cavahy. 

1 “When fortunes are shaking and "brave men are quaking, 

Then stay not and weigh not, but down on the foe 1 ” 



597 


GERMAN ] A R 

The light cavalry (hussars and dragoons) are armed 
with breech-loadmg caibmes and swords In the heavy 
cavalry, 16 men per squadron carry carbines, the remainder 
pistols The cuirassiers ai e armed with a long heavy sword 
(Pallasch), and wear a black cuirass weighing 16 Bb, and 
supposed to be bullet-pioof The uhlans carry a lance and 
the usual cavalry sword The cuirassiers use saddlery of 
the “German” pattern, very cumbrous, the rest of the 
cavalry use the “Hunganan” saddle On the whole, the 
Prussian cavalry ride slightly heavier than the corre- 
sponding troops m England Great attention is paid to the 
selection of horses for the cavalry, and constant efforts are 
made, by the importation of valuable stallions and brood 
mares, to encourage the breeding of a suitable class of 
horses The remounts are bought by commissions appointed 
for the purpose, and either sent direct to the regiments, or, 
if too young for work, to the remount depots, where they 
are carefully broken. In war time the necessary augmenta- 
tion is obtained partly by purchase in the market and 
partly by contracts previously made m peace time If 
these measures are not sufficient, the Government has the 
power of compulsory purchase For tins purpose all the 
horses m the kingdom are registered and periodically 
inspected, and returns kept of those considered fit for 
military service On the order for mobilisation the owners 
may be summoned to attend with their horses ; these are 
inspected by a military board, who select as many as they 
require, and take possession at once, and a mixed board 
afterwards determines the compensation to be given to the 
owners. 

Artillery . — The artillery of an army corps consists of 
two regiments of field artillery and a regiment of ganison 
artillery One of the two field artillery regiments is 
organised m two divisions ( Abtheilung ) of four batteries 
(two heavy and two light) each ; this furnishes the divisional 
artillery, one A btheilung to each infantry din sion The other 
consists of three divisions, two of field and one of horse 
artillery, of three batteries each; and furnishes the corps or 
reserve artillery, and the horse artillery, which is attached 
to the cavalry divisions. A field battery on peace footing 
has only 4 guns, with 114 men, 37 horses, and 2 waggons 
In war time it has 6 guns, with 155 men, 125 horses, and 
10 waggons, A horse battery has a war establishment of 6 
guns, 154 men, 207 horses, and 10 waggons On mobilisa- 
tion a dep6t division is formed for each army corps, con- 
sisting of 1 heavy, 1 light, and 1 horse battery, and a 
detachment of artificers Further, a Colonnen Abtheilung, 
consisting of 9 ammunition columns (of which 5 carry 
artillery ammunition and 4 small-arm ammunition) is 
formed, and attached to the field artillery. The regiment 
of garrison artillery is composed of two divisions of four 
companies each, with a peace strength of 108, and a war 
strength of 209 men per company 1 On mobilisation the 
field artillery is augmented by men of the reserve, and by 
men drawn from the garrison artillery regiment; the gar- 
rison artillery is principally reinforced from the artillery 
men m the landwehr. Sometimes the number of companies 
of garrison artillery is doubled The Prussian artillery are 
armed with nfled breech-loading guns of cast steel, the 
heavy batteries with the 6-pounder gun, throwing a shell 
weighing about 15 lb; the light batteries and horse artillery 
with the 4-pounder gun, throwing a 9 lb shell The extreme 
range of these guns is about 5000 paces, but their effective 
range does not exceed 2500. A heavy battery carries 134 
rounds per gun, a light battery 157 rounds; and the corps 
ammunition columns carry a further supply of about 100 
rounds per gun. 

1 Four army corp3 have only a division, of garrison artillery instead 
of fi i egiment. 
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Pioneers — Each army corps has a battalion of pioneers, of 
four companies, of which the first is the pontoon company, 
the second and third sapper companies, and the fourth the 
miner company The men of each company are thoroughly 
instructed in their own special duties, but know also the 
duties of the other companies sufficiently to be able to 
assist if required 

The peace establishment of a company is 146 men In 
w r ar time the second sapper company remains behind, and 
forms three garrison companies, and a dep6t company is also 
formed. The other three companies, augmented to a war 
strength of 218 men, take the field, and furnish the per- 
sonnel for a light field bridge tram or pontoon tiam, and 
an entrenching tool column, which also accompany the 
army corps Further, four railway detachments and four 
field telegraph detachments aie formed for the whole army 
The railway detachments are formed from the railway 
battalion, which was organised immediately after the war of 
1870-71, and is composed entirely of men trained to the 
various duties connected with railways, the officers and non- 
commissioned officers being qualified to act as railway 
managers, station-masteis, (fee. On mobilisation they receive 
their augmentation from reserve and landwehr men who 
are actually holding these positions on the various lines, 
and in war time they are charged with constructing, 
repairing, and working or destroying the lines in an 
enemy’s country The field telegraph detachments, in 
the same way, are trained m peace time to everything 
connected with telegraphy; m war they cairy a light line, 
which they lay down as requned, or woik the existing 
lines 

Military Train — The tram is a mere skeleton in peace 
time The battalion which is attached to each aimy corps 
is little but a cadie maintained foi instructional purposes, 
and only numbers 240 men of all ranks, while the train 
soldiers attached to an army corps on war footing amount 
to 3500. The men are only subjected to six months' 
training, and by the constant renewal the number passed 
into the reserve is enormously increased , additional 
men are drawn from the cavalry reservists In war time 
the tram battalion is broken up altogether, and forms a 
number of separate detachments, viz , five provision columns, 
three ambulance detachments, a horse dep6t, a field bakery 
column, and an escort squadron, to take charge of the five 
Fuhr Parle columns which are organised of hired or requisi- 
tioned transport Further, nearly 1000 tram soldiers are 
sent to the various regiments (65 to an infantry regiment, 
37 to a cavalry regiment) to drive the regimental baggage 
train, act as servants to staff and field officers , 800 to the 
artillery, principally as drivers, <fcc., for the ammunition 
columns ; and 300 to the pioneers, for the pontoon and tool 
train, and 400 to the various administrative services. The 
whole of the transport in the Prussian service is depart- 
mental, — that is, is told off to certain special departments 
and duties, and is not available for general service. Thus 
the regiments have their regimental transport, the artillery 
their ammunition columns, the commissariat their provision 
columns, the medical department their field hospital and 
ambulance train, &c 

J)ep6t and Garrison Troops . — The depot troops have 
been described m speaking of the field troops whom 
they have to feed The garrison or reserve troops have 
no such immediate connection with the active army, and 
are almost entirely formed of the landwehr; they are 
specially intended for home defence and garrisoning the 
fortresses, but are also used to maintain communications, 
and relieve the active army of all detachments to its 
rear, and sometimes, as m the latter period of the Franco- 
Prussian war, are organised in divisions, and pushed for- 
ward to reinforce the active army. Every battalion din- 
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tnct forms a landwehr battalion, and every aimy corps 
district forms a reserve nfle company, one 01 two reserve 
cavalry regiments, and three reserve batteries, from tlie 
landwelir men on its lists The garrison companies of 
sappers and tlie garuson aitillery have already been spoken 
of, and are more closely connected with the active army 
than the rest of the gainson troops The officers for the 
landwehr and reserve regiments are supplied partly fiom 
the field troops, paitly from one-year volunteers who have 
qualified, and non-commissioned officers of the army who 
have retned with the rank of landwehr officeis, and paitly 
from the half pay list In addition to the foices above 
named, a certain number of “garrison battalions” aie some- 
times foimed from the suipltis landwehr men, and some 
of the Ei satz reserve This was done in the wai of 187 0-7 1 
to relieve the depot tioops of the garuson duties which 
had devolved on them in consequence of the landwehi 
being sent to the front The organisation and armament 
of the landwehr are geneially similar to those of the field 
troops, hut the infantry weai a broad flat-topped cap instead 
of the distinctive PuAelhaube 
The total war stiength of the 14 aimy coips composing 


the Prussian army is 

Men 

Horses 

Guns 

Field Troops, . 

524,335 

161,913 

1428 

DepSt Troops, 

186,598 

17,801 

264 

Garrison. Tioops, . 

200,552 

911,485 

26,047 

205,761 

246 

1938 


The general organisation of the Prussian army lemams 
the same in peace and war The king is the Com- 
mander-m-Chief, and exercises his authonty through the 
War Ministry The War Ministry is divided into a number 
of departments, of which the principal aie the Central 
Department, which includes the minister's office, the 
General Wai Department, which deals with all questions 
of organisation, mobilisation, quartering, training, &.c , and 
all strategical and puiely military questions, and the 
Military Finance Department, which deals with all questions 
of pay clothing, equipment, and supply Dnectly under 
the king and the Wai Minister come the commanders of the 
army corps districts into which the kingdom is divided 
In peace time each coips command comprises two divisions, 
a rifle battalion, a brigade of artillery, and a battalion of 
pioneers and of tiainj each division consists of two infantry 
brigades and one cavalry brigade, each infantry bngade 
consists of two line legimeuts (exceptionally tin ee) and one 
or two landwehr regiments , each cavalry bngade of tv o 
or three cavalry regiments On the order for mobilisation 
the regiments are completed to war stiength, the depots 
formed, and the landwehi or gainson troops organised 
A few slight alterations aie made to equalise the army 
corps (the details of the war strength of which have been 
already given) to a uniform strength of 25 battalions, and 
a portion of the cavalry and one or two battenes of horse 
artillery are withdrawn from each corps to form separate 
cavalry divisions. The active army then takes the field, 
with the same organisation and under the same officers, 
corps and divisional commanders, bngadiers, staff, &c, 
that they have been accustomed to m peace 

The instructions for mobilisation are mmute and com- 
plete Every year a “ paper mobilisation” scheme is drawn 
up, showing the number of men and officers required to 
place every corps and detachment on war footmg, and 
whence these would be obtained, and showing also on 
what duties the officers and men actually present would be 
employed This scheme is completed at the army corps 
headquarters, and after revision by the War Minister, is 
approved and promulgated Every individual thus kn ows 
beforehand what would be his duties m case of war, and 
the pith of the system lies in two short sentences in 
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the “Secret Instructions” — “Every poison in authonty 
should know m peace what will be lequued of him on the 
oidei to mobilise, and must expect no fuithei ordeis All 
ordeis which have to be issued aie to be kept leady in 
peace.” The steps to he taken on mobilisation aie detailed 
day for day On the first day the War Mmistiy acquaints 
the commanders of aimy coips and pnucipal military 
authorities, and also telegraphs direct to the commandeia 
of landwehi battalion distucts, to summon the leserves 
On the second and thud days the landwehi commandeis 
complete the wntten summons, which me kept always 
ready, notifying to each man when and wheie he is to join, 
and these are sent out by aid of the civil authonties The 
reseives for the field troops are called m fiist, the landwehr 
meu one or tv r o days later On the foui th and fifth days 
the reseive men assemble, and are foiwaided to their regi- 
ments, whence a few officers and non-commissioned officer's 
have been sent to take chaige of them Meanwhile the 
xegiments have foimed their depots, diawn the reserve 
clothing and equipment fiom their stores, and get eveiy- 
thmg m leadmess to receive then augmentation men 
Most leguueuts are complete and leady to take the field by 
the seventh day As soon as the leserve men have all 
been despatched, the landv r ehr men are collected, and 
equipped fiom the stores at the headquarters of the bat- 
talion district. The landwehr battalions aie mostly com- 
pleted about the eighth day The reserve cavalry and 
some of the administrative dcpaitments take a little 
longer, but m 1870 the mobilisation was so far completed 
that the movement of the army u>ip3 to the front could be 
commenced on the ninth day The commandeis of aimy 
coips, divisions, <tc, accompany then commands, and aie 
leplaced m then local commands by temporal y ( deliver- - 
tretende) officials 

Appointment and Promotion of Officeis — The Prussian 
aimy diaw's its officeis mainly from the Kleinadel or 
lesser nobility, corresponding to the country gentiy of 
England Promotions from the lanks are very laie, and 
generally carry with them retirement or transfer to the 
landwehr A ceitam number of young men of middle 
class obtain commissions, but principally m the scientific 
corps or m the landwehi First appointments aie obtained 
either fiom the cadet schools or by entering the lanks 
as avaniageurs Moie than one-half the officeis enter by 
the lattei system. A young man seeking a commission 
obtains a nomination from the colonel of a regiment, 
which admits him to seive as a private, but with lecogiu- 
tion of his being a candidate for the lank of officer, and 
as such he is called an avantageur. He is usually lequued 
to sleep and mess with the privates m their banaek-room 
for the fiist two months , after that he has moie liberty 
given to him, and is sometimes received at the officers' 
table. After six months’ service, and passing an examina- 
tion m the subjects of a libeial education, he becomes 
qualified for promotion to the rank of Pot te epee Fdhnnch 
(swordknot ensign), a sort of intermediate position between 
the commissioned and non-commissioned ranks. After six 
months’ further service in this rank he is sent to a military 
school for a ten months’ course of instruction, at the close 
of which he is required to pass an examination in purely 
military subjects, and then becomes qualified for a com- 
mission, subject to being accepted by the officers of the 
regiment as worthy of admission among their number. 
The career of those youths who enter from the cadet 
schools does not differ materially from the above. The 
great majority enter as “avantageurs,” and serve their time 
as already described, only passing the first or ensign’s 
examination before they enter, and being appointed to 
regiments by the king, instead of obtaining nominations 
from the colonels A certain number who pass through 
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the higher classes of the cadet school entei the army at 
once as Porte epee Fahni ich , and seive their probation m 
that rank only, while a very few, the bdecta, who take the 
highest honours, are given commissions dnect Promotion 
in the aimy depends solely on the will of the king, but m 
the mam is governed by senionty, but exceptions aie 
made m favoui of officers of the general staff, who com- 
monly receive a step of rank on completing a teim of duty 
in any stafi appointment, aide-de-eamps of highei generals, 
uistiuctois at the cadet and war schools, and officeis who 
have specially distinguished themselves m the field As a 
lule, promotion to the lank of captain is by senionty in 
the legiment, but above that rank by senionty throughout 
that bianch, 01 by selection Officeis are also freely tiaus- 
ierred fiorn one bianch to anothei , thus, after the battle 
of Gravolotte, the command of the nfle battalion of the 
guard was given to an engmeei officer Especial attention 
is bestowed on the selection of officers foi the general 
staff These are generally taken from those who have 
passed through the Wai Academy at Berlin, the highest 
educational establishment m the Prussian army Candi- 
dates for admission to this academy must have served at 
least three yeais with their legiments, must pass a quali- 
fying examination, and must be favoui ably reported upon 
by then commanders The couise lasts three yeais, and 
those officeis who give proof of sufficient abilities are after- 
wards employed for a time on vanous military works, uudei 
the immediate supei vision of the chief of the staff, who 
thus acquires a personal knowledge of the cliaiaetei and 
abilities of all staff officeis Occasionally officeis specially 
locommonded are taken direct fiom their regiments ; but 
they are always tested by tbe chief of the staff befoie 
receiving appointments The anxious care bestowed on 
the selection of officers for these important duties has 
borne its fiuit : tbe Prussian staff has made itself a world- 
wide reputation, and to it and to the genius of its chief, 
Yon Moltke, may be awaided a large share m the success 
of the Prussian arms. The army is equally foitunate in 
its corps of officers generally, — men who unite the power of 
command and the high qualities of an anstoeiacy with the 
most thorough knowledge of their profession and devotion 
to it. The pay of the Prussian officeis m the lowei ranks 
4.s small, usually about half that of the conespondmg 
ranks in the English aimy, and lower than in most of the 
Continental ones ; but the lughei ranks aie well paid, pro- 
bably better than m any other army, if the lelative value 
of money and cost of living are consideied. 

The strength of the Prussian system lies m its close 
localisation and permanent oigamsation. The first secures 
the strongest possible esprit de corps and the greatest 
simplicity and speed m mobilising; the second that fannli- 
anty of every individual with his position, duties, and 
surroundings, which is essential to the smooth working of 
so complicated a machine as a great national aimy It is 
to these, coupled with the careful training, the subordina- 
tion of everything to the aimy, and the ever- watchful 
foresight with which every contingency is studied and 
provided for beforehand, that the remarkable successes of 
the Prussian armies aie to be attributed, rather than to 
the excellence of the material or to the special military 
qualities of the nation. Physically the Prussian soldier is 
not much if at all above the average It is true that the 
guards and some of the regiments from the northern pro- 
vinces are exceptionally fine, but the army is very un- 
equal, and men of practical experience have declared the 
German, as a lule, to be not equal in power or in 
endurance to the Frenchman. 1 In quick aptitude for war 

3 See the opinion of Mr Brassey, the eminent contractor, quoted m 
hi* Life. 
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the Fiuichman has always had the advantage Generally, 
wheie the two have mot on equal tenns the Fienchman has 
been victorious , and even through the disasters of the late 
wai, impartial witnesses have asseited that, man for man, 
the Fienchman was the Lcttei Bui such natuial qualities 
as the Piussian soldiei possesses have been developed to 
the utmost by a civil education supei lor to that of any 
othei nation, and by a militaiy training, physical as well as 
mental, which may well seive as a model to all aiinies 
He is docile, temperate, simple m his tastes and aspirations, 
and though not so demonstiative as his Fienoh neighbour, 
and with no fanatical enthusiasm, has a deep love of his 
countiy and loyalty to his king If not easily excited to 
keioism, neithei is he easily discouraged No Englishman 
can forget that memoiable march, when the Piussian aimy, 
unshaken by tbe disastei of Ligny, undeteiied by the 
difficulties of the road or the enemy thundeimg m then leai, 
pushed on with indomitable eneigy through all obstruc- 
tions to succour then haid-pressed allies at "Wateiluo The 
Piusaian aimy, more than any othei, is the elite of a nation, 
and so long as the nation consents to submit to the burdens 
uf ber piesent militaiy system, and liet affans are guided 
by chiefs as able and fai -seeing as her present rulers, she 
will haidly forfeit the position she has won as the first 
militaiy power of Euiope 

Saxon Aimy 

The kingdom of Saxony, with a population of 2\ millions, 
furnishes one stiong aimy coips (2D battalions of infantry 
and 6 legunouts of cavalry) to the Goimau aimy. The 
Saxons were long renowned as a warlike lace, and played 
a piomuieut pait m all the wais of Noitkcin Europe, and 
her pimees twice mounted the throne of Poland At the 
outbreak of tbo wars of tbe Fionch Kevolutiun she main- 
tained an aimy of over 30,000 men, and at first sided with 
Piussia. After the disasteis of Jena and Auerstadt she 
allied herself with Fiance, and foi some yeais furnished a 
contingent to the ai lines of Napoleon, who m return recog- 
nised her elector as king, and laigely increased Ms teru- 
toues The nowly-inade king remained faithful to Napo- 
leon even m his leveises , hut the aimy was too German 
m feeling to fight willingly under the French flag In 
1800 they did not distinguish themselves at Wagram, and 
their defection at Loipsic contributed not a little to the 
results of that bloody day. Aftei the peace the king 
letamed his title, though shorn of a gieat pint of his 
dominions, and the army was reconstituted on a smaller 
scale In 18GG Saxony sided with Austria, and her army 
shaied m the clisastcis of that brief campaign and the 
crowning defeat at Komggratz. At the close of the war she 
was compelled to ally herself with Prussia, and, as part of 
the Noith Geiman Confederation, to place her military 
foiccs at the disposal of the Prussian monarch In 1870 
and 1871 her troops, under the command of the crown 
prmee (now king) of Saxony, formed the 12th corps of the 
great Geiman army, and bore their share in the battles of 
Giavelotte and Sedan and in the siege of Paris. Her army 
is oigamsed m every respect as a Piussian army corps, and 
is under the command m chief of the German emperor, 
who, m concert with the king of Saxony, names the officeis 
for the higher commands She retains, however, her 
separate War Ministry, budget, &c., and appointments and 
promotion to all but the highest commands are made by 
the king of Saxony The Saxon troops fought well in the 
late war between Germany and France. In appearance 
they are smarter than most of the German troops, and 
hare a certain resemblance to the English, but their 
uniform and equipment are assimilated m all reapects to 
the Prussian. 
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Havanan Aimy 

The kingdom of Bavaria, with a population of a little 
under five millions, furnishes two army corps to the German 
army. Like Saxony, Bavaria, originally an electorate, was 
enlarged and made into a kingdom by Napoleon Under 
the command of Marshal Wrede, a distinguished Bavarian, 
her troops fought side by side with the Trench through the 
campaigns of 1805 to 1812, but in 1815 she seceded and 
joined the Alliance, and attempted to intercept the Fiench 
on their retreat fiom Leipsic. Napoleon, however, inflicted 
a severe defeat on his old general at Hanau, and opened 
his road to France. In 1866 the Bavarians took part 
against Prussia, but owing to tbeir dilatonness m taking 
the field, the Prussians were able to beat them m detail, 
nor did their generals or troops shine m this war In 1 870, 
however, they joined their former enemy in the war against 
France, and bore their full shaie in the glories and losses 
of the campaign, the second Bavarian corps having suffeied 
more heavily than any but the thud Prussian coips Hei 
army has now been assimilated to that of Prussia in most 
respects, but still retains certain distinctive peculiarities of 
dress and equipment, such as lier old light blue uniform, 
and helmet with black plume 

Wurtenibeig Army 

Lastly, Wurtemberg, with a population of a little undei 
two millions, furnishes one army corps, organised, clothed, 
and equipped in all respects like the Prussian army. Like 
the Bavarians, the Wuitembergers fought against the 
Prussians m 1866, but m 1870 made common cause with 
them against the French, and by the convention entered 
into the following year, placed their aimy peimanently 
under the command of the Prussian king as empeior The 
emperor nominates to the highest commands, but the king 
of Wurtemberg retains the nomination and appointment 
of officers in the lowei giades 


The total military forces of the German empire (wai 
stiength) are shown in the following table — 


Field Troops 

Officers and 
Men 

Hoists 

G-itns 

Infantiy — 148 Regiments 

453,731 

15,540 


„ — 26 Rifle Battalions 

Cavalry — 93 Regiments . 

26,756 

754 


62,234 

63,932 


Artillery — 1S| Bngades 

68,321 

64,350 

1800 

Engineers— 18 Battalions . 

Tram — 18 Battalions 

15,457 

3,221 


36,315 

43,386 


Staff and Admiuistiation 

14,029 

; 13,404 


Total Field Troops 

i 676,843 

204,587 

1800 

DepOt Tioops 

242,979 

18,989 

342 

Gainson Troops 1 

431,869 

34,522 

SIS 

Grand Total 

1,251,691 

258,098 

2,460 


But even this does not represent the entire force at the 
disposal of the empire in war More than 100,000 tiained 
soldieis still remain available • while the Ersatz reserve of 
men untrained, but registered, and ready to be drafted into 
the dep6ts, raises her total to over two millions of men. 

French Army. 

From the earliest times the inhabitants of Gaul were 
distinguished for bravery and enterprise First as enemies 
and afterwaids as subjects and auxiliaries, they played an 
important part in the great wars of Borne, and thongh 
t hey y ielded to the uruption of the Franks, the admixture 

1 Of these garrison troops, about 165,000 infantry, 10,000 cavalry 
and 156 guns are available as reinforcements to the field troops. ’ 
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[ of races seemed only to heighten the warlike spmt of tli3 
I nation. Under Charlemagne, and, later, m the Ciusades, 
and under Philip Augustus and St Louis, the chivalry of 
France especially distinguished itself The excessive power 
and independence of the great vassals, howevei, long pre- 
vented the formation of any permanent national foice, and 
made France a prey to intestine wars and foieign inva- 
sions Chailes VII availed himself of the lull which 
followed the final expulsion of the English m the middle of 
the 15th century to organise his compugmcs d'oi donnaiue , 
and thus laid the foundation of a national standing army 
But the armies that followed the kings m then wais still 
consisted mainly of foreign mercenaries, hired for the occa- 
sion ; and the creations of Chailes and his successors fell 
to pieces during the religious wars Louvois, War Mmistei 
of Louis XIV , was the true creator of the French royal 
army. On his accession to power, the king’s guaids, some 
squadrons of gendarmerie , and a few infantry regiments 
(afterwards distinguished as the “old”), constituted the 
whole of the standing army All other forces had to be 
created at the outbreak of a w r ai, being usually raised 
under contracts allotted to generals and others. Louvoi3 
first transferred the army from the hands of contractors 
and speculators to those of the king. He abolished the 
airikrc-ban, and substituted a money tax for the Lability to 
service, thereby obtaining funds for the maintenance of a 
regular army. In 1672, after ten years of his administra- 
tion, Louis XIV was able to take the field with a foice of 
91,000 infantry, 28,000 cavalry, and 97 guns, all penna- 
nently organised troops, the largest national army that had 
yet been seen , and six years later the militaiy forces of 
Fiance had been raised to neaily 280,000 men. The 
last half of the 17th centuiy is a bulliant period m the 
annals of the Fiench annies Oigamsed by Louvois, 
animated by the piesonce of the gxeat king, and led by 
Cond6, Turenne, Luxembourg, Catmat, and Vendome, they 
made head against coalitions which embraced neaily all the 
powers of Europe, and won a series of victories that ex- 
tended the hounds of France, and made her for a time 
the first military nation of Europe But after the death of 
Louis XIV. the French army gradually detenoiated In the 
Seven Years’ War it was disgracefully defeated. Undei 
the reign of Louis XV confusion and maladmimstiation 
prevailed everywhere, and the highest idea of military art 
was to copy ser\ilely every minute detail of the Prussian 
army The higher officers, usually nobles about the court, 
seldom went near then regiments, and Madame de Genhs 
relates how, when young couitieis departed to join their 
regiments for a few weeks’ duty, the ladies of the court 
decked them with scarfs and favours, as if proceeding on a 
distant and perilous expedition 

Under Louis XVI. the army impioved somewhat ; the 
American war and the successes of Lafayette and Rocham- 
beau revived a more warlike spirit , instruction was more 
carefully attended to, a good system of drill and tactics 
was elaborated at the camp of St Oilier, and attempts made 
to reform the administration. But the Bevolution broke 
over Fiance m the midst of these attempts at reorganisa- 
tion , the old royalist army disappeared with the monarchy, 
and was merged m that revolutionary army which under a 
new flag was destined to raise the military fame of France 
to its greatest height. 

If Louvois was the creator of the royal army, Carnot 
was so of the revolutionary army. At the outbreak of 
the Revolution the royal aimy consisted of 105 infantry 
regiments of 2 battalions each, 14 rifle battalions, 7 regi- 
ments of artillery, and 62 regiments of cavalry, numbering 
about 173,000 in all, but capable of augmentation on war 
strength to 210,000 To this might be added a provincial 
or militia force o f about 60,000, but nominal rather Uian 
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real At the very outset it was deemed necessaiy to 
reorganise and augment tins army Voluntary enlistment 
under tlie system of racoleurs or “ hungers/’ by which the 
army had hitherto been fed, was found insufficient. 
“ Compulsory service” was pioposed in 1789, but lejected 
as “ contrary to the liberty of the citizen ” An appeal was 
then made to the patriotism of the nation, and 200 bat- 
talions of volunteers weie enrolled, but though many 
presented themselves, and these volunteers contained much 
of the best blood and highest intelligence of Fiance, the 
numbers fell far short of the expectations, and the pro- 
portion that reached the frontier was small. In the winter 
of 1792-3 the French armies, notwithstanding the unex- 
pected successes of the preceding campaign, seemed on the 
point of dissolving altogether, and the Convention was 
driven to order a compulsory levy of 300,000 men 

To eradicate the royalist element fiom the army, the old 
regiments weie broken up and amalgamated by battalions 
with the volunteers , and the name even of “ legiment” was 
abolished Pi emotions were made, not by seniority of 
lank, but length of service , thus an old sergeant succeeded 
to the command of a legiment over the heads of all the 
captains. In August 1793 the affairs of France were 
at their lowest ebb Its armies had been dnven fiom the 
Rhine and out of Belgium, and a dangeious insurrection 
had bioken out in La Vendee. The compulsory levy, 
slowly and impel fectly carried out, had not yielded the 
full numbei , and those that weie obtained deserted by 
hundreds The nominal strength amounted in all to 

180.000 men, but one army with a paper stiongth of 

90.000 had really only 33,000 m the ranks, and the others 
were little bettei Under the new system of promotion 
commands changed almost daily, and fell into the hands 
cff men who had never before been entrusted with more 
than a section , and confusion reigned everywhere. 

Such was the position when Carnot, then a captain of 
engined s, was called to the Ministry of War A few days 
later a levy en masse of all the male population between the 
ages of 1 8 and 25 was ordered, and was earned out with 
more method and success than foimer levies The muster- 
rolls of the armies filled lapidly, and by the end of the year 
the effective force had risen to 770,000. The amalgamation 
of the old army and the volunteers, which had been com- 
menced, but impei fectly carried out, was effected on a 
diffeient and moie thorough principle , the white uniform 
distinctive of the old days of royalty was abolished, the 
mfantiy organised m demi-brigades of three battalions 
( usually one of the old army to two of volunteers), and the 
men and cadres intermixed within the demi-bngade A 
permanent organisation in divisions, composed of all arms, 
was introduced, and able officers selected for the com- 
mands Jourdan, Hoclie, Pichegru, Kleber, Moreau, were 
at the head of the armies of the republic Aisenals and 
manufactories of warlike stores weie created, schools of 
instruction were established; the republican forces were 
transformed from hordes to armies, well disciplined, organ- 
ised, and equipped. The enemies of France were defeated 
at all points , and in tracing the plan for the campaign of 
1794 Carnot showed that his genius shone m strategy as 
much as in administration. “Twenty-seven victories, of 
which 8 in pitched battles, 120 combats, 80,000 enemies 
hors de combat •, 91,000 taken prisoners , 1 1 6 fortresses or 
important towns taken, 36 of them after siege or blockade , 
*230 forts or redoubts carried ; 3800 guns, 70,000 muskets, 
1900 millions of powder, and 90 colours captured,” — such 
was the account Carnot was able to give of eighteen months 
of office, and at the close he returned to his duty as a simple 
major of engineers And even this did not do justice to 
alt he had effected. Himself of an almost Roman type of 
character, — severe, but a true patriot and republican,- -he 
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had succeeded m infusing much of his own spmt into the 
army , he had given it not merely discipline and oiganisa- 
tion, but honour and soldierly feehng When Moieau 
promulgated to his aimy the decree of the Convention, 
which forbade them to give quarter to any Englishman or 
Hanoverian, he added, m general oiders, “ I have too high 
an opinion of French honour to believe that such an m- 
stiuction will be obeyed,” — and he was right. 

In the year 1796 Napoleon appeared on the scene, 
and by a senes of brilliant victones enlaiged the frontieis 
of Fiance and secured a glonous peace But the exhaustion 
of yeais of continuous waifaie had made itself felt, the 
ainues weie reduced to meie skeletons, and no sufficient 
means existed of replenishing them, till m 1798 the con- 
ic> iption was introduced. Fiom that time there was never 
a deaith of men : the whole male population of Fiance "was 
piactically at her ruler's disposal , and Napoleon had full 
scope for his genius m organising these masses His 
pi mcipal improvements were effected m the interval between 
the peace of Amiens and the wai with the thud coalition, 
while thieatemng the invasion of England His aimies 
weie collected m large camps on the coasts of the Channel, 
and there leceived that organisation which, with minor 
vanations, they retained during all his campaigns, and 
which has since been copied by all European nations The 
divisions, as oiganised by Carnot, consisted usually of two 
bugades (twelve battalions) of infantry, two legiments of 
cavalry, and two or three batteries of artilleiy This was 
a great improvement on former organisation, and worked 
well m the compaiatively small armies which then took the 
field. But in large armies of 150,000 men and upwards 
the number of isolated commands was too great Further, 
it had been found by experience that the veiy completeness 
of the divisional oigamsation — each division foimmg a 
mimatuie aimy complete m all branches — tended to exces- 
sive independence of action on the part of the divisional 
commanders. Napoleon therefore grouped two or three 
divisions into co?ps d’armee, commanded by marshals, 
He withdrew the whole of the cavalry and a portion of the 
artillery fiom the divisions, and with the light cavalry and 
batteries so obtained formed a reserve corps under the 
immediate orders of the corps commander ; while he kept 
the whole of the heavy cavalry, amassed in cavalry divisions, 
lus guaids, and a certain proportion of artillery, m his own 
hands, as a reserve to the whole army Thus was organised 
that “ grande armde ” which immortalised itself at Ulm, 
Austeihtz, Jena, Fnedland, Wagram, and Borodino ; and 
after planting the tucolor on every capital of Europe, 
perished at last in the snows of Russia. 

The frightful expenditure of life during Napoleon's wars 
almost drained Eiance of her manhood, and his frequent 
calls on the country made the name of the conscription 
detested One of the first acts of the Restoration was to 
abohsh it, and return to voluntary enlistment , but it was 
soon evident that this means of recruiting no longer sufficed, 
and within three years compulsory service had to be again 
resorted to. In 1818 the annual contingent was fixed at 

40.000, and the period of service at six yeais; m 1824 
the contingent was increased to 60,000, and in 1832 to 

80.000. Of this, however, a part only, according to the 
requirements of the service, were enrolled , the remainder 
were sent home on leave or furlough Up to 1855 certain 
exemptions were authorised, and substitution or exchange 
of lots amongst young men who had drawn was permitted, 
but the individual drawn was obliged either to serve 
personally or find a substitute. In 1855 the law of 
“ dotation ” or exemption by payment was passed, and put 
an end to personal substitution. The state now undertook 
to provide substitutes for all who paid a fixed sum, and 
did so by high bounties to volunteers or to soldiers for ro- 
ll. — 76 
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engaging. Although the price of exemption was fixed as ! 
high as £92, on an aveiage 23,000 were claimed annually, 
and m 1859 as many as 42,000 were granted Thus 
gradually the conscnption became lather subsidiary to 
voluntary enlistment, and m 1866, out of a total establish- 
ment of 400,000, only 120,000 were conscripts. Changes 
had also taken place m the constitution of the army. On 
the Restoration its numbers were reduced to 150,000, 
the old regiments broken up and recast, and a royal guaid 
created m place of the old imperial one. When the revolu- 
tion of July 1830 had driven Charles X. from his throne, 
the royal guard, which had made itself peculiarly obnoxious, 
was dissolved , and under Louis Philippe’s leign the aimy 
was augmented to about 240,000 with the colours Undei 
the Provisional Government of 1848 it was fuither in- 
creased, and m 1854, when France allied herself with 
England against Russia, the army was raised to 500,000 ■ 
men The imperial guard was re-created, and eveiy effort 
made to revive the old Napoleonic traditions m the army 
In 1859 Napoleon III took the field as the champion and 
ally of Italy, and the victories of Montebello, Magenta, and 
Solfermo raised the reputation of the army to the highest 
pitch, and for a time made France the ai biter of Euiope. 
But the campaign of 1866 suddenly made the world aware 
that a rival military power had arisen, which was prepared 
to dispute that supremacy. From this time a trial of 
Btrength between France and Prussia was looked forward 
to as inevitable, and both sides prepared for the coming 
struggle Niel, the then War Minister of France, saw 
clearly that the organisation which had with difficulty 
maintained 150,000 men in Italy, was no match for that 
which had within a month thrown 250,000 into the very 
heart of Austria, while waging a successful war on the 
Maine against Bavana and her allies. In 1867, therefore, 
he brought forward a measure for the leoiganisation of the 
army, by which he calculated to raise the military force to 

800,000 men — half of them with the colours and half in 
reserve — besides forming a separate army for home defence 
m case of need It is not necessary to dwell on the law of 
1868, for it lemamed but two years m real operation 
To complete Niel’s scheme many years were required , but 
Niel himself died within a year, and the next yeai saw the 
French army annihilated, or existing only as prisoners of 
war in Piussia 

At the outbreak of the great Franco-German war the 
French field troops consisted of 368 battalions, 252 
squadrons, and 984 guns. The strength of the entue 
army on peace footing was 393,000 men , on war footing, 
567,000. The forces immediately available for the war on 
the Rhine were estimated at 350,000, but they actually fell 
short of 300,000 They foimed 8 corps d'armee, each 
composed of from two to four infantry divisions and one 
cavalry division, — making a total of 26 infantry divisions 
of 13 battalions each, 11 ca\ airy divisions of from 4 to 
7 regiments each, and 750 guns. Within seven weeks the 
^ hole of this army, with tiifling exceptions, was eithei 
captive in Germany or hopelessly shut up in Metz. But 
the spirit of the nation lose to the occasion, and though, 
as the result proved, extemporised armies can do httle 
against veteran ones, the effoits of the people and the 
creative energy of her rulers will always command admira- 
tion The next year’s eontmgjnt of leeruits was called out 
and hastily trained. Fourth battahons were formed from 
the depot cadi es, and organised into regiments de marche. 
The gardes mobiles weie mobilised, and by successive decrees 
and under various names nearly all the manhood of the 
country called to arms. 

The regular troops raised as regiments de marche, <fcc , 
amounted to 213,000 infantry, 12,000 cavalry, and 10,000 
artillery. The garde mobile exceeded 300,000, and the 
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mobilised National Guard exceeded 1,100,000 — of whom 
about 180,000 were actually m the field and 250,000 m 
Pans , the remamdei m camps or depots Altogethei the 
new foimations amounted to neaily 1,700,000, and if to 
that be added the aiiny existing at the beginning of the 
war, the total forces developed by Fiance dunng the 
stiuggle reach the enormous amount of 2 | millions. 

The leoiganisation of the aimy took piececlence of all 
othei questions when the conclusion of peace with Geimany 
and the suppression of the communist revolt gave lest once 
more to the country. By the law of lecruitmg oi 1872 
compulsoiy peisonal service was introduced, and substitu- 
tion or purchase of exemption was abolished The penod 
of liability was fixed at twenty yeais — five ) eais of the 
time to he passed m the legulai aimy, foui years m the 
reseive of the regular aimy, five yeais m the tenitonal 
aimy, and six m the reseive of the territorial army. The 
annual contingent is not a fixed one, oi cletei mined by the 
actual requn ements of the aimy, but includes all capable 
of beaung arms , certain exemptions m favour of only sons 
of widows, sole supports of families, teacheis, and theo- 
logical students excepted But as the peace establishment, 
governed by financial considerations, would not admit of re- 
taining the whole of five years’ contingents with the eolouis, 
it was provided that the contingent should be divided by 
lot into two classes, the fust to serve the full five yeais, 
the second to be sent home after six months’ or a year’s 
training One-yeai volunteers are admitted on conditions 
similar to those existing in Prussia. In the calculations on 
which the law was based it was estimated that about 

300.000 annually came of age, of whom about one-half 
would be rejected as unfit, oi exempted on peisonal or 
family grounds Of the remaining 150,000, one-half would 
serve foi the full five years, the lemamdei fox six months 
or a year only, and the peace aimy would thus compute 
four yeaily contingents of 75,000 and ono of 150,000 
Deducting the one-yeai volunteers, a peicentage for casual- 
ties, and the men of the fifth year who would usually be 
sent home on furlough, the remaining four classes give 
about 350,000; and adding 120,000 to this foi the pei- 
manent part of the aimy, the total of 470,000, being tin- 
proposed peace establishment, is obtained 

The organisation of the army was made the subject of a 
sepaiate law passed m 1873. The land foices are divided 
into the active army and the ten itoi uil army or landwehi 
The active army consists of 18 corps d'annte , besides a 
special coips foi seivice m Algeua , each corps is composed 
of two divisions of mfantiy, a bngade of cavalry, a bngade 
of artillery, a battalion of engineers, and a squadron of the 
military tram, and retains its organisation permanently in 
peace and war. The total strength of an army coips is about 

40.000 of all ranks, or about 30,000 combatants, with 
108 guns The countiy is divided into 18 “legions,” and 
each legion has always a corps stationed within it, and is 
provided with magazines and stoics of all sorts requited to 
equip the corps for the field, and to fuiinsh out the depCt 
and tenitonal aimy as well. The aimy corps are not per- 
manently localised, hut are moved fiom district to district , 
and on mobilisation they draw their reserves and stores 
from the districts m which they happen to be btationed 
Recruiting is partly general and partly regional; those 
leeruits who are drawn for five years being distributed 
throughout the army, while those who hav e to serve one 
year only are attached to the corps stationed in their dis- 
trict For recruiting and for purposes of mobilisation 
the “regions” are subdivided, each subdivision compris- 
ing one or more recruiting offices, in which the recruiting 
lists, as well as the registers of all furlough or reserve men, 
and men belonging to the territorial army, are kept. As 
a rule, each such office corresponds to a battalion of the 
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line, and lias fioni 2000 to 3000 names on its books The 
geneial commanding an anny corps has under his oiders 
all military foices (tenitonal or reserve tioops as well 
as active) and establishments within the distnct He is 
assisted by a staff divided into two sections, of which 
the fiist 01 active pait accompanies the active aimy on 
mobilisation, while the second or terntonal pait is per- 
manently attached to the distnct, and is specially charged 
with leci intmg, lemounts, and all local affairs, and remains 
stationaiy on mobilisation No general can hold the com- 
mand of an aimy coips foi moie than four yean At the 
head of each subdi visional leciuitmg office is placed an 
officer of lank con espon ding closely to the landwehr bat- 
talion district commander m Piussia All soldiers of the 
active aimy, reseives, oi tenitonal forces who are living at 
their homes, under whatever conditions, and are domiciled 
within his subdivision, are undei his orders The tei ; itot lal 
triny exists m cadie only in peace time , but its cadies aie 
always foimed and its organisation established. It is 
officeied by letned or half -pay olfieeis and one-year volun- 
teers, or old non-commissioncd officers who, on completing 
their army seivice, have qualified as officeis of the tenitonal 
anny. The leseive of the tenitonal aimy is not called 
out except m case of absolute necessity, and then by classes 
beginning with the )oungest 

The military foices of Fiance undei the new laws are 
estimated as follows, allowance being made for casual- 
ties — 


Active aimy (5 classes), 
lleserve of active tu my (4 classes), 
Tempoiary exemptions, 

Permanent part of army 

705.000 

51 0.000 

141.000 

120.000 

Total of active forces, . 

1,470,000 

Territorial anny — 

5 classes, oigamsed, ... , 

6 classes (leseive), not oigamsed, . . 

582.000 

626.000 

Total, 

1,208,000 


In estimating the numbeis available for the active aimy, 
however, deductions must be made for the last class of 
recruits (150,000) and the tomporaiy exempts (141,000), 
who are untiamed, and for a number of non-effectives, 
estimated at from 150,000 to 200,000, which would reduce 
the total to about 1,000,000. And further, m compaiing 
these numbers with those of the German army, it must be 
borne m mind that, whereas almost every man on the 
German lists has received his three years’ txaimng, nearly 
one-half of the Fiench army is composed of men who have 
served a year or less with the colours. The peace establish- 
ment of the French army is fixed at 450,000 ; the war 
establishment of the field army, exclusive of depots and 
garrison troops, at 780,000. 

TheFrench field armynow (1874) numbers 496 battalions 
of infantry, 380 squadrons of cavaby, and 380 batteries ; 
being 126 battalions, 56 squadions, and 158 battenes in 
excess of its strength at theontbieak of the war of 1870 
The imperial guaid has been broken up, and its soldiers dis- 
tributed throughout the army. Of the creations of the 
war, the mobilised national guard has been disarmed and dis- 
solved; the gardes mobiles sent home, but inscribed as reserve 
of the army, and the regiments de marche have been partly 
disbanded, partly amalgamated with the regiments from 
whose depots th ey had been formed. The infantry consists of 
144 line regiments, each of 3 active and 1 dep6t battalion , 
4 regiments of Zouaves and 3 of Turcos, each of 4 field 
battalions and a weak depot ; 36 rifle battalions ( chasseurs ) 
of 6 field and 2 dep6t companies each ; a foreign regiment; 
and 3 battalions of Algerian light infantry (“ Zephyrs ”), 
The peace establishment of a regiment of the line is about 
2000; the total strength of the infantry, 298,000 
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The cavalry consists of 12 regiments of cunassieis, 26 of 
dragoons, 12 of hussais, 20 of chasseur s-a-cheval, 4 of 
chasseurs d’Afi ique, and 3 of Spains Notwithstanding 
the ieputation which the Piussian uhlans had acquired 
in the wai, one of the fiist acts of the Fiench Government 
was to abolish the lance, and tiansform the old lancei 
regiments into (Lagoons Each legiment consists of 5 
squadrons, 4 of them field and 1 depot, and numbeis 
about 900 men and 800 hoises; the total stiength of the 
cavalry is 58,000 men and 50,000 boises. 

The artilleiy consists of 38 regiments, of which 19 have 
each 10 field battenes, and 19 have 6 field and 4 lioise- 
artilleiy battenes The batteiy has six guns The artilleiy 
furthei compnses 30 ganison battenes, a legiment of ponto- 
mers, 15 companies of aitificers, and 2 regiments of artilleiy 
tiam The total peace strength of the artilleiy is 45,000 
men and 24,000 hoises. 

The engineers consist of a staff of 462 officers and 570 
men, and 3 regiments, forming 48 companies ol sappeis, 
6 of miners, and 3 of engineer tram These are ultimately 
to be formed into 19 independent battenes 

Tho key to the Fiench military character, its strength 
and its weakness, is well given by one of their own writeis, 
Blondel . — “ We love the loll of the dium, the coquetry of 
uniform, the roar and tumult of battle, but obedience is 
buidensoine to us, — it is stiange to our character and to 
oui time The l uling spirit of criticism is mjuiious to 
discipline, and too often the study of duties is overlooked 
in the study of lights The warlike spnit of the ancient 
Gauls has lemainod as an mlientance to their descendants , 
but notwithstanding the fame which our aims have achieved 
m all epochs ot our history, the true mihiai y spnit is raie 
m France.” This wailike spirit, which the Fiench possess 
peihaps beyond any other nation, is a matter of race and 
tempoiament ; the military spirit is the result of a nation’s 
training, and in that the French have been singularly 
unfortunate. From the time that the Franks, fourteen 
centuries ago, subdued the oiigma! Gallic or Celtic popula- 
tion of Fiance, the nation was divided into two sharply- 
defined classes, the conquei ors and conquered. The former 
alone were warriors and free; the latter were meie serfs 
condemned to till the ground and labour. The Frank 
chivaliy was renowned through Europe, but the peasant 
was perhc-ips the most abject of his class This it is that 
explains the difference between the helpless crowds of foot- 
men that followed the Fiench nobility to battle, and seemed 
only brought there to be slaughtered, and the sturdy 
British aicheis who foimed so important an element of 
strength in the English aunies. Hence also the difficulty 
found m raising an efficient national infantry ; as their 
own king, Francis I., says in his manifesto to the German 
princes — “ We have in our land no foot soldiers, because 
our ancestors trained our peasantry to agriculture rather 
than war.” Even m the days of Louis XIV. and Louis 
XV the foieign troops amounted to one-third or one-fourth 
of the anny, and formed distinct coips, usually receiving 
higher pay The brilliant feats of arms that gave such 
pristige to the French name were mostly performed by her 
gay and gallant aristocracy. It w r as the “ Maison du Eoi ” 
who seized Valenciennes m broad day by a coup de mam , 
■who decided the battle at Stemkirk, who broke the column 
of Fontenoy. The common soldiers were canaille, separated 
by an infinite gulf from their officers. All this was changed 
by the great Revolution. The former slaves became masters, 
but they had had no training to qualify them for freedom, 
and that “law-abiding” spirit that marks the German and 
Anglo-Saxon races was wanting in them. The old warlike 
I spirit was revived and stimulated by the enthusiasm of 
, newly-acquired liberty ; and Napoleon knew how to turn 
! to account the admirable material he found to hand. But 
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■while lie knew better than any one liow to stimulate tins 
martial ardour, he did nothing to raise the tone of the army 
or inculcate a sense of duty. Glory and rewards were 
the two levers of action he trusted to ; and the exfciavagant 
“dotations” bestowed on all occasions on his followers 
did much to create that mercenary spirit that has ever since 
tainted the army To the French soldier war means gloiy, 
promotion, plunder • if these are not immediately attainable, 
he becomes impatient, and blames his leaders. Physically 
the Frenchman is smaller than the German or Englishman, 
but is usually better formed about the hips and lower 
limbs, moie active, and more enduring Mr Brassey, the 
great contractor, ranks him next after the Englishman and 
before the German for power of work. Of a gay, volatile, 
excitable temperament, he has always distinguished him- 
self by impetuosity in attack, but has not shown equal 
constancy and perseverance m maintaining the contest A 
brilliant offensive brings out all his best qualities, he has 
a natural aptitude for war, a quick eye to seize the situa- 
tion, and the fmia Franccse has become pioverbial, but 
ou the defensive he becomes impatient and discouiaged, 
and he is soon demoralised by defeat and disastei It is 
then, when discipline and duty alone hold men together, 
that the want of the ti ue military spirit makes itself felt, 
and till this is created m France, even her most brilliant 
successes must be uncertain and transitory 

Austrian Army 

The impel lal army of Austria may be said to date fiom the 
Thirty Years’ War. Long before that, Maximilian I had 
established a corps of “kyrisser” (original of the modern 
cuirassiers), and taken into his pay a considerable force of 
“landsknechts,” the early German infantry. But the 
latter were companies engaged for the war only, and dis- 
banded at its termination, and it was not till the reign of 
Rudolph II (about 1600) that any permanent legiments 
were formed Even these can hardly be counted as be- 
longing to the imperial anny, for the men composing them 
were only indirectly subject to the sovereign, and leally 
obeyed their own chiefs, who could transfer their services 
to othei powers It was Wallenstein who first laised a 
distinctly imperial army of soldiers owing no duty but to 
the soveieign; and it was the suspicion that he intended 
to use this army, which was actually raised laigely at his 
own expense, to further his own ends, that led to his 
assassination From that time the regiments belonged no 
longer to their colonels, but to the emperor, and the oldest 
regiments m the present Austrian army date fiom the 
Thirty Years’ War At the close of the war Austria had 
19 infantry and 7 cavalry (6 cuirassier, 1 diagoon) regi- 
ments Half a century later her forces had increased to 
40 regiments of infantry and the same of cavalry, and in 
1 809, when she put forth her whole strength for the gieat 
straggle with Napoleon, she had 61 infantry regiments 
(46 German and 15 Hungarian) and 45 of cavalry Up to 
the beginning of this century, her armies were recruited 
almost entirely by voluntary enlistment; but, like all the 
other powers, she was compelled to follow the example of 
France, and have recourse to the conscription during the 
great Revolutionary wars During the half-century which 
intervened between the final overthrow of Napoleon and 
her struggle with Prussia for supremacy in. Germany, 
various minor alterations were introduced, but m the main 
her military system lemained as it was at the close of the 
great war. The conscription continued m force, the period 
of service being fixed at ten years, eight of them m the 
ranks and two m the reserve ; unlimited furloughs, how- 
ever, were largely granted, and the actual service in the 
ranks seldom exceeded six years, and was often reduced to 
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two or tlnee in the infantiy. The disastrous war with 
Prussia m 1866, and the new constitution finally granted 
m 1867, led to an entire revision of hei military institu- 
tions m the following year, and her piesent organisation is 
based on the law of 1868 

The aimed forces of Austria consist of the standing 
anny, which m peace time, on a reduced footing, selves 
as a school for training the nation to aims, and m war 
time, completed by its reseives, forms the field aimy, the 
landwehi, which in war time acts as a support to the field 
aimy and piovides for home defence, the JSisatz rest’) ve, 
fiom which casualties m the field army aie lcplaced, and 
the landstuim, a national levy only called out to icsirt 
invasion The war establishment of the standing aimy is 
fixed at 800,000, the peace establishment vanes, being 
governed by financial considerations, but is usually about 
250,000 

Every male citizen capable of bearing aims becomes 
liable to military service ou completing his twentieth year 
Exemption by payment, or by providing a substitute, is 
not allowed, and those who are exempted on pli 3 T sical 
grounds are lequired to pay a sum of money, proportioned 
to their means, into the military pension fund Tem- 
poraiy exemptions aie, howevei, granted, as m othei 
armies, to only sons of widows and others who are the sole 
supports of families The period of service, or liability to 
service, lasts for twelve years The annual contingent o! 
young men passed as fit for service is divided by lot into 
three classes The first form the standing army, and serve 
for three years m the ranks, seven m the le&oive of the 
army, and two m the landwehi The stiongth of this flirt 
class is deteimmed by the annual lequnemonts of the 
anny, and was fixed at 95,000 The second class forms 
the “Eisatz ” icsorve, oi leseive foi recnuls of the standing 
anny They aie not tiamed at all, but foi ten years remain 
liable to be called m in case of war to fill the depots and 
leplace the casualties of the field army The total strength 
of the “Ersatz” leseive may not exceed that of one year's 
contingent for the active army, the annual “Ersatz” resen o 
contingent is theiefoie fixed at -j^tli of this The third 
class, including all who are not diawn foi the two 
piecedmg ones, are passed at once into the landwehr, 
in which they serve their twelve years The organisa- 
tion of the landwehi vanes m the diffcient provinces 
Austna, as fai as its militaiy institutions aio concerned, is 
divided into foui distinct provinces, viz., Austna proper, 
Hungary, Tyrol and Vorailbcrg, and the militaiy fion- 
tier The landwehr of these piovmces are distinct, and 
cannot be moved out of then* own provinces except by 
authority of the Reichsrath or central parliament. Most 
of the landvnhr are trained for eight ivecks on first joining, 
and fourteen days annually aftcrwaids The Hungarian 
militia, or “lionveds,” as they aie called, aie better trained 
than the others Appaiently with the object of providing 
a more distinctly national force, the Hungarian diet has 
made arrangements by which one company of each legi- 
ment is kept permanency embodied for instruction pur- 
poses, so that every man shall have a full yeai’s tunning 
The landwehi also includes the men who have completed 
their ten yeais m the aimy and reserve, and have to 
serve for two yeais m the landwehr. These are intended 
to provide a steadying element of old soldiers; but as 
many of them have only actually served tw T o years in the 
ranks, . and been away from their colours for eight, their 
value is doubtful The number of young men coining of age 
and fit for service amounts to 140,000 to 150,000 annually. 
Of these, 95,000 are passed into the army, and about 10,000 
into the “ Ersatz” reserve; and the balance, averaging about 
40,000, into the landw*ehr The landwehr thus comprises 
two years’ contingents of old soldiers (which, after deduo- 
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tions, may be estimated at about 150,000), and twelve 
years’ contingents of about 40,000, or a total, after allow- 
ing for casualties, of between 500,000 and 600,000 The 
actual organisation, however, only provides foi incorporating 
about one-thnd of this number Service m the landstuim 
is voluntaiy, except m Tyiol, where all the male popula- 
tion capable of beanng arms are emolled, and divided into 
two classes, the first including all between 18 and 39 
who are not actually seivmg m the army or landwehr, the 


second those between 30 and 45. 
the age of 45. 

The standing aimy consists of — 

All liability ceases at 

Peace W<u 

Establishment Establishment 

80 Regiments of Infanti y, 

149,720 

485,440 

40 Battalions of Rifles, 

19,860 

58,430 

Total Infanti}, 

169,580 

543,870 

41 Regiments of Cavaliy, 

. 44,000 

58,670 

13 Regiments Field Aitilleiy, 

19,210 

41,870 

12 Battalions Gainson, 

7,790 

18,910 

Total Artillery, 

27,000 

60,780 

2 Regiments of Engineeis, 

5,710 

16,350 

7,750 

1 Regiment of Pioneei s, 

2,800 

72 Squadions of Ti am, . 

2,600 

30,900 

Engineeis and Tiain, 

11,110 

55,000 

Miscellaneous Establishments, 

23,860 

33,760 

Giand Total, 

275,550 

752,080 


with 644 guns on peace establishment, and 1600 on war 
establishment There is no special coxps of guaids, as m 
the Piussian and Russian armies; the “imperial and 
royal guaids,” which include the archers of the body- 
guard, the palace guard, the Hungarian crown guaid, 
&e , only number 600 m all, and their duties are ceie- 
xnomal and police rather than combatant 

Infanti y — An Austrian mfantiy regiment consists of 5 
field battalions of 4 companies each, and 1 dep6t battalion of 
5 companies. In peace time the first three battalions are 
maintained on a peace establishment of 386 of all lanlcs, 
the fourth and fifth on a reduced or cadre establishment of 
300, and the depot battalion m cadre only (21 officers and 
non-commissioned officers). The first three battalions are 
mobile, their stations being determined by the ordre de 
lataille; and they are always under the immediate command 
of the colonel of the regiment. The fourth and fifth and 
depot battalions xemain permanently at the headquarter 
station of the regimental recruiting distiict, and are under 
the command of a colonel or lieutenant-colonel (regimental 
second in command), called the reserve commander, who 
is also head of the recruiting district, and charged with 
all duties connected with the annual conscription, calling 
out of reserves, &c The captain commanding the depot 
battalion acts as his assistant in these duties. The 
staff of the depot battalion conduct all business relating 
to the muster-rolls and registers of reserve and furlough 
men, and have custody of the augmentation stores of 
clothing, arms, ammunition, &c Its own muster-roll is 
composed mainly of men who, after an eight weeks’ train- 
ing, have been sent on furlough, but held ready to fill 
vacancies occurring in the field battalions The annual 
contingent of recruits is distributed among the five field 
battalions, and trained at their headquarters. In war tune 
the five field battalions are raised to a war strength of 952 
of all ranks, and the depbt battalion to 1155, by calling 
in the reserve and furlough men. 

If the field force is still found insufficient, a" sixth field 
battalion maybe formed from the first four companies of the 
depot battalion; and the fifth depbt company, under the com- 
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mand of the deputy of the district commandei, then takes 
over all the depot duties, being augmented for the purpose 
The regiment forms two distinct bodies, the first three 
battahons, undei the regimental commander, taking their 
place m the active anny according to the ordre de bataille; 
the remaining two (oi thiee) forming a “reserve regiment,” 
bearing the same number, which may or may not be 
brigaded with its own regiment 

A rifle battalion consists of four field companies, a 
reserve company, and a depot company the four field 
companies foiming a field battalion, which is stationed 
according to the 07 dre de bataille, while the reserve and 
depbt companies remain at the recruiting headquarters In 
peace time the field battalion has a strength of 460 of all 
ranks, the leseive company 72, and the depbt company a 
cadte only. In wai the field battalion is augmented to 989, 
the reseive comjiany to 240, and the depot company to 
232 The 40 leserve companies aie foimed into 10 reseive 
battahons of 4 companies each, and, if necessary, 10 
additional reserve battalions can be foimed from the depbt 
companies, leaving only a sufficient staff to tram the 
“Ersatz” reserve and peifoim the other depbt duties. Seven 
of the existing rifle battalions form together the “ Impenal 
Tyrol Rifle Regiment,” the lemamder aie single battalions, 
numbered from 1 to 33 

The Austrian infantry stand two deep, but m somewhat 
looser older than is usual in other aimies, their usual 
formation is in line of company columns, with intei vals of 
thiee paces if 111 “mass,” or deploying intervals if extended, 
the companies being formed 111 columns of sections. Their 
movements are lather loose but quick, and their new dull 
gives great independence of action to captains and sub- 
ordinate commanders. They are armed with breech-load- 
ing rifles, partly on the “ Wanzl” pattern, and partly on 
the “ Werndl.” The troops armed with the former carry 
60 rounds, those armed with the latter 72 rounds of am- 
munition, and the regimental ammunition waggons carry 
in addition 30 rounds for the former and 36 for the latter. 
The old white tunic, long distinctive of the Austrian army, 
has been abolished, and replaced by a serviceable blue-grey 
uniform. The Hungarian regiments are distinguished by 
wearing pantaloons, fitting close to the leg and going inside 
the boot, instead of the trouseis worn by the rest of the 
infantry. 

Cavalry . — The cavalry consists of 14 regiments of dxa- 
goons, 16 of hussars, and 11 of lancers. The cuirassieis 
were converted mto dragoons after the war of 1866 (only 
2 dragoon regiments existed at the outbreak of that war), 
and the distinction between the heavy and light cavalry 
was abolished at the same time. The dragoon regiments 
are mostly raised m the German provinces of Austria, 
the hussars in Hungary, and the lancers in the Polish 
provinces. 

A cavalry regiment consists of 6 field squadrons, a depbt, 
and a reserve squadron. The 6 field squadrons are kept 
permanently on a war footing, and form the field regiment 
which in peace time is stationed according to the ordre de 
bataille, and m war joins the active army: its establish- 
ment is 30 officers, 996 non-commissioned officers and 
men, and 900 horses. The reserve squadron does not exist 
m peace time, but is formed on mobilisation from the 
depbt, and has the same estabhshment as a field squadron 
(171 men and 150 horses); it is chiefly employed as 
“staff” cavalry, — to furnish orderlies, escort convoys, watch 
lines of co mmuni cation, &c. The depbt squadron is main- 
tained as a cadre only (19 of all ranks) in peace time, but 
in war time, besides forming the reserve squadron, is itself 
raised to a strength of a field squadron. The depbt cadre is 
permanently stationed in the recruiting district (a cavalry 
regiment recruits from one or more adjoining infantry 
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recruiting districts), and has chaige of the clothing, arms, 
and equipment of all kinds of the fiu lough and reseive 
men, and the registers and muster-rolls, but has nothing to 
do with the training of either recruits or young horses, who 
are sent direct to the field squadrons In lecruitmg for 
the cavalry, young men of strong frame, accustomed to 
horses, and of a minimum height of 5 feet 3} inches, are 
selected The remounts of horses are bought by commis- 
sions, and are trained and broken at the headquarteis of 
the field squadrons, 12 per cent of its establishment being 
the maximum number of remounts allowed yearly to a 
regiment The Austrian cavalry has always borne a very 
high reputation, and its drill is considered by com- 
petent judges to be the best in Europe Much of the old 
pedantry of drill has recently been swept away, and re- 
placed by a moie serviceable system The soldiers now 
rise m their stiriups, ride with both hands, and only draw 
swords when necessary The instruction of recruits and 
training of the horses falls almost entnely on the subaltern 
officers of the field squadrons — commencing on the 1st 
October, when the annual contingent of recruits is called m, 
and lasting till the end of June, when the tactical instruc- 
tion of the squadion is supposed to be complete, from 
July to September is devoted to drilling m regiments and 
larger bodies The hussars and dragoons are armed with 
breech-loading caibmesand swoids, of the lancers, 32 men 
per squadron cariy carbines, the rest lances, pistol, and 
sword. 

Artillery — The artillery consists of 13 regiments of 
field artillery and 12 battalions of garrison artillery A 
regiment of field artillery on peace establishment consists 
of 12 batteries, viz , four 4-pounder field batteries, three 
4-pounder horse batteries, and five 8-pounder field bat- 
teries , and the cadres for two more 8-pounder batteries, a 
depot battery, and five ammunition columns The batteries 
have only 4 guns horsed in peace The cadres of the depfit 
and two 8-pounder batteries remain at the headquarter 
station of the recruiting district, the other batteries are 
stationed and detached accoidmg to circumstances In 
war the battenes are raised to a stiength of 170 or 200 
men, with 8 guns, 8 ammunition and 6 othei waggons, 
and 109 to 147 horses Two additional 8-pounder field 
batteries and a depfit battery are formed by each regiment 
from its cadres, and 5 (m some regiments 6) ammunition 
columns. A field artillery regiment on war establishment 
thus numbers 14 batteries or 112 guns, and as a rule 
a regiment is attached to each army corps of 3 infantry 
divisions Of the ammunition columns, 3 cany artillery 
and infantry ammunition in about equal proportions (12 
infantry ammunition waggons and 14 artillery waggons), 
and aie attached, one to each infantry division, the others 
carry principally artillery ammunition, and small-arm am- 
munition for the cavalry, &c , and are attached to the army 
corps headquarters or the army ammunition park. The 
Austrian field guns are nfled muzzle-loaders, of bionze. 
The 4-pounders and their ammunition waggons have 
four horses m the field battenes, and six m the horse bat- 
teries j the 8-pounders and then ammunition waggons 
are six-horsed A 4-pounder battery carries 156 rounds 
per gun an 8-pounder 128 rounds. The remounts of 
horses are obtained by pur chase as in the cavalry, but 
a larger and heavier class of horse is selected for the 
artillery. 

A battalion of garrison artillery consists of 6 compames, 
of which m peace time 5 are maintained on a peace estab- 
lishment of 113 of all ranks, and 1 on a cadre establish- 
ment. In war they are all augmented to a strength of 
234. The companies of garrison artillery are employed m 
the defence or attack of fortresses. A small number 
of mountain battenes, armed with 3-pounder rifled 
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bionze mountain guns, aie attached to the garrison bat- 
talions 

The artillery further includes a certain number of “ ar- 
tillery leserve establishments” (siege parks, leserve ammuni- 
tion parks, &c ), which are only organised m wai, and the 
“ artillery matenal department,” which is chaiged with the 
constiuction and supply of all wailike stores m peace, and 
m wai has further to furnish compames of field artificers 
to the siege parks and artilleiy ieseive establishments 
The gieat factoiy and depot for all aitillery mate) id is 
the artillery arsenal at Vienna, an establishment of great 
antiquity and celebrity The principal powder factory 
is at Stein, near Laibach Laboratories are established 
at Wienei-hTeustadt, at Vienna, in immediate connection 
with the arsenal, and at most of the principal aitillery 
stations 

Engineers — The engmecis include two legiments of 
engineers and one of pioneer s A regiment of engineers 
consists of 5 field battalions of 4 companies, 8 resene 
companies, and a depfit battalion In peace time tho 
reserve companies and depfit battalions aie maintained m 
cadre only In war time all the companies are laisod to a 
stiength of about 230 of all ranks , the field battalions 
accompany the active army, a company being usually 
attached to each infantry division, and a battalion to the 
army reserve, the reseive companies are employed on 
the lines of communication. The general duties of the 
engineers consist m canymg out all works connected with 
the investment, attack, and defence of fortresses, strength- 
ening positions, opening communications, &c The pioneer s 
form 1 regiment of 5 battalions , each battalion composed 
of 4 field compames, 1 reserve company (m cadre only in 
peace time), and a materiel reseive In time of war each 
battalion forms a depfit company as well The pioneeis 
are charged with the pontoon equipment, the constiuc- 
tion of all budges, and the construction, repair, and 
working or destruction of lailways and telegraphs They 
form 15 “field railway divisions” m wai, 5 of which are 
kept mobilised m time of peace, to afford mstiuction m 
this most important blanch of modem military engineer- 
ing. The officers of tho pioneer corps aio tiamed at tho 
cadet school at Hamburg Special care is taken in the 
selection of recruits for the engmeei and pioneer regiments 
As a rule, they must be of a minimum height of 5 feet 6 
inches, of considerable physical stiength, and of sonic educa- 
tion, and most of them must be mechanics The standard 
of height is, however, relaxed m the case of skilled work- 
men. 

Military Tram — The transpoit of the Austrian aimy is 
provided for partly by the military tram, paitly by the 
regimental transport attached to the several aims. Tho 
military train consists of 36 field squadrons, 3G reserve 
squadrons (m cadre only m peace time), 6 depfit squadrons, 
and 6 materiel depfits In peace time the tiam forms a 
mere nucleus, capable of expansion m war, and supplies 
the transport required by the military authorities in some 
of the chief gamson towns; its whole stiength is only 
2500 men, with 500 waggons and 1250 homes. In war 
time it is raised to a total of nearly 31,000 men, with 
12,000 waggons and 36,000 horses. The 36 field 
squadrons are raised to a strength which varies from 
173 men and 197 horses, to 547 men and 718 horses, 
according to the special duties they have to perform. The 
36 reserve squadrons are raised to the same strength, and 
a similar number of “Ersatz” divisions are formed to carry 
out the duties which in peace time were performed by the 
field squadrons. On mobilisation the field squadrons, as 
a rule, transfer the horses actually in their possession to 
the field artillery ; and are themselves completed in horses 
partly by purchase and partly by requisition, and in men 
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from the ie&prve, a li o have been tiamed in then milks, 
and from the cavalry reserve men who aie not reqmied to 
complete the cavalry regiments When an army takes the 
field, one squadron of military tiam is allotted to each 
infantry or cavalry division, one to each army and army 
coips headquarters, one to each pioneer battalion for the 
transpoit ot its budge equipment, and one to the aitillery 
leserve and ammunition paik A squadron attached to an 
infantry or cavnliy division is formed into five sections, of 
which the fii&t pi ovules the necessary transport for the 
divisional and bngade staffs and the field hospital , the 
second, thud, and fouith foi the provision column , while 
the fifth 01 leseive section supplies all necessary reliefs 
and nnnoi miscellaneous rcquu ements Regimental trans- 
poit is piovided foi by the regimental tiam, each mfantiy 
iegmient having permanently attached to it 8 baggage 
waggons, 6 commissariat store waggons, and 3 ammuni- 
tion waggons, and each cavalry regiment, 4 baggage and 
1 3 supply waggons 

Genet al Organisation and Administration of the Army — 
Since 18G7 the Austnan empire has consisted of two 
distinct states, a German or Cis-Leithan empne, commonly 
known as Austin pioper, and a Magyar, or Tians-Leithan, 
kingdom, known as Hungary. Each of these conntucs 
has its own parliament, mimsteis, and government The 
connecting tics between them aie a common hei editary 
sovereign, a governing body known as the Delegations, 
and a common aimy and navy The war stiength of 
300,000, at winch the naval and military foices of the 
empire aie fixed, is distributed between Austita and llun- 
gaiy m proportion to their populations , Austna contnbut- 
mg 470,308, and Hungary 329,032. The annual con- 
tingents are divided m similar proportions The cost of 
the maintenance of the army, which m 1871 was esti- 
mated at £10,500,000, is charged m the budget for the 
“common affans of the empire,” laid befoie the Delegations 
A poll mn of this is met by the proceeds of the customs, 
and oilier sources of levenue set apait to meet the common 
expenditure , the rest is defiayed by the two states m the 
propoition of ^ths from Austna, and T \ths from Hungary 
The emperor is commander-in-chief of the army , the mili- 
tary and administrative business is centied m the Wai 
Department, which is presided over by the War Minister 
and his deputy. The empire is divided into 16 military 
territorial districts. Of these, 7 are called “general com- 
mands,” and have general officers of high rank specially 
appointed to them; the remainder are termed “military 
commands,” and are commanded by the senior divisional 
commander stationed in the district. Each commander of 
a district is assisted by a general officer of lower rank, who 
has special duties to perform, and takes the place of the 
commander m the event of the latter being called away on 
mobilisation. The military districts again are subdivided 
into 80 regimental recruiting distncts, corresponding to the 
80 infantry regiments, each nnder the superintendence of 
the reserve commander or second colonel of the regiment, 
whose duties correspond closely to the landwehr battalion 
commanders in the Prussian organisation. 

The Austrians have no permanent corps organisation; 
their standing aimy is formed into independent divisions, 
which have no fixed stations, but are distributed about the 
empire according to circumstances, and occasionally relieve 
one another. There are 32 such divisions, of 2 infantry 
brigades each ; 1 8 of these have cavalry brigades attached 
to them. In war time 3 infantry divisions, with a regi- 
ment of artillery and proportion of cavalry, would usually 
be united to form an army corps; but the division remains 
the principal unit of organisation. The following gives 
the strength and details of an Austrian infantry division in 
the field: — 
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Guns 
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Divisional Staff, 

379 

114 


14 

2 Brigades Infantry (4 regi- ) 
men ts= 12 battalions, f 

11,882 

280 


74 

2 Battalions Rifles, 

3,978 

8 


8 i 

Cavalry (3 squadrons), 

531 

476 


s 1 

Artillery (3 batteries), . 

552 

370 

24 

43 | 

1 Company Engineers, . 

234 

15 


6 

Ammunition column, 

170 

166 


32 

Field Hospital, 

133 

54 


21 

Provision column, . 

242 

288 


158 

Total, 

16,101 

1771 | 

24 | 

364 


This includes all, non-combatants as well as combatants, or 
the “ rationing strength ” as it is teimcd The combatant 
strength of a division is 12,884 infantry, 472 cavalry, and 
24 guns. 

The Austrian army, though long the most perfectly 
equipped m Euiope, and always distinguished for its appear- 
ance, its discipline, the strong esprit de cot ps of its officers, 
and the scientific tiaimng of its staff, has yet the most 
unfortunate histoiy of all the great European armies 
Defeated lepeatcdly by Fiedenck m the Seven Years’ War, 
by Hapoleon in the Revolutionary wais, and later by the 
French m 1859 and the Pmssians m I860, tlio Italians are 
the only nation over whom it can claim to have been 
generally victorious Yet its spmt has always remained 
unbroken , and however seveie the defeat, however dis- 
astrous the campaign, no reverse ever brought Austria to 
the condition of Piussia after Jena, or of France after 
Sedan. There are seveial causes to which this almost 
uniform ill-success may be attnbuted. Trusting to diplo- 
macy rather than force of aims, her strategy has always 
been cautious and vacillating. The hands of her generals 
have repeatedly been held when m the act of staking 
But the same caution which often prevented her reaping 
the successes actually within her i each, or retrieving 
disasters which were not yet irremediable, also left her 
always with a reserve and a show of power still formid- 
able. Austna has also suffered from the heterogene- 
ous composition of her army. Germans, Hungarians, 
Czechs, Poles, Croats, Italians, served together under 
officers who frequently could not communicate with their 
men. The Germans, or Austrians proper, are loyal and 
faithful to the house of Hapsburg, but the other nationali- 
ties were not only indifferent, but frequently hostile, and 
instances of whole regiments surrendering to the enemy 
rather than fight for a cause they detested, are common in 
the history of her wars. The only ties by which this 
heterogeneous mass was bound togetliei, was a strict and 
somewhat harsh discipline, and the strong loyalty and 
esprit de corps of its body of officers The Austrian officers 
have always been distinguished by a cameraderie peculiar 
to themselves. Officers of various nations and of very 
different social standing meet on terms of perfect equality 
and intimacy as the “ emperor’s servants,” and no distinc- 
tions are acknowledged within the army save those of 
military rank. The general physique and intelligence of 
the rank and file of the army is rather below than above 
the average. Some of the Hungarian regiments are fine 
bodies of men, but the standard in other parts of the 
empire is very low, and education has made but little pro- 
gress in the outlying provinces. The men are generally docile 
and somewhat phlegmatic, but have neither the elan of 
the French nor the stubbornness of the northern nations. 

Since 1866 a great change has taken place in the 
character of the Austrian forces. The disastrous campaigns 
of 1859 and 1866 shook the confidence of the nation in 
that fine imperial army that ever showed so gallantly on 
parade, and yet seemed ever to suffer defeat in the field. 
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The army was reorganised on something of the Prussian 
model, universal personal service introducing a more 
intelligent and more highly educated element into the 
ranks The cession of her last possessions in Italy, and 
the independent constitution granted to Hungary, removed 
the principal causes of disaffection Her regimental officers, 
who formerly, though gallant and loyal gentlemen, were 
not distinguished for study of their profession, are now 
subjected to tests more severe than m any other country , 
while the constant renewal of the rank and file, and even 
of the non-commissioned officers, under the three yeais’ 
system, throws on them almost the whole of the arduous 
and ever-iecurnng labour of training the annual contmgents 
of recruits Her rigid drill has given place to one of 
exceptional freedom Even the outward appearance of the 
army is changed , and the gay uniforms for which Austna 
was once celebrated have given place to more sober and 
serviceable ones Whatever may be the xesult of the next 
struggle she finds herself engaged in, none who have 
watched her military development will deny that she 
deserves success, so far as success can he earned by a 
frank acceptance of the lessons taught in her disasters, by 
honest and persevering efforts to remedy the defects laid 
bare, and by the loyal devotion with which the officers 
and the country have accepted the new and arduous 
duties thrown on them. 

Russian Army. 

Of all European powers, Russia maintains by far the 
largest army In 1870 its peace establishment amounted 
to three-quarters of a million, and its war establishment to 
a milli on and a quarter; and when the changes which weie 
commenced m that year have taken full effect, her available 
war strength will be increased to nearly two millions But 
even this enormous force is not excessive when measured 
by the vast extent of her possessions (7,500,000 square 
miles), oi her population (82 millions), it is calculated that 
a levy of 25 per cent of the young men coming annually 
of age will suffice for the requirements of the army, and 
that military service will thus fall more lightly m Russia 
than m any other great nation of the Continent 

Before the recent changes the Russian army was a reflex 
of the social condition of the country. As m civil life 
there was practically no middle class, so m the army there 
was a wide gulf between the officer and the soldier. The 
officers were mamly drawn from the nobility, every young 
man of rank being practically compelled to serve; the 
soldiers were entirely drawn from the serfs. Although 
every one was nominally liable to serve, numerous exemp- 
tions were made m favour of merchants, skilled mechanics, 
and others whose services were accounted more valuable 
to the nation in their civil capacities, and the purchase 
of substitutes was allowed, so that actually the recruits 
were drawn almost entirely from the lowest class of agri- 
cultural labourers Service was nominally for life, though 
after a certain number of years the soldier was allowed 
his discharge on pension The army was recruited by an 
annual levy of so many per thousand of the male popula- 
tion (usually from 4 to 6) ; the number of men required 
from each village or district being notified, and the head- 
men and elders charged with furnishing them. The power 
thus placed in the hands of the small local authorities was 
most despotically used, and a youth who had incurred the 
displeasure of hts superiors was surely drafted off to the 
army.. Although the army carried with it the advantages 
of ultimate freedom and a pension, the time m the ranks 
was so long, its hardships so great, and the pay so miser- 
ably small, that the service was very unpopular, and severe 
measures were necessary to prevent the recruits deserting 
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I on their way to the depots Subsequent to the Crimean 
war, however, vanous steps weie taken to improve the 
condition of the soldier, the term of service in the ranks, 
first fixed at twenty years, was reduced to fifteen, and 
a system of unlimited furloughs mtioduced, under which 
the soldier was sent to his home after seven oi eight years 
service, though liable to recall if needed The liberation 
of the serfs m 1861 paved the way for still further reforms, 
and by an imperial ukase of the 4th (16th) November 1870, 
the principle of universal personal liability to service was 
established. By the new aimy organisation law, every 
Russian is liable to service on attaining his twenty-first 
year The purchase of exemption or of substitutes is pio- 
hibited, but it seems doubtful whether this clause will be 
fully enfoiced, and hitherto the purchase of exemption at a 
fixed rate of 800 loubles (about £120) has been peimitted 
The conscription takes place annually between the 1st 
November and 15th December, when the numbei requited 
to complete the active army (estimated at about 25 per 
cent, of those hable to service) are chosen by lot The 
period of service is fifteen years, — of which four aie spent 
m the lanks, two years on furlough, liable to recall at any 
moment, and nine yeais in the reserves, which can only 
be called out m case of war or national danger In the 
cavahy and horse artillery, the time with the colours is 
extended to five yeais, and that m the reserve is shortened 
Those who are not drawn for the active artny are put 
through a short course of training, and then sent to their 
homes, but for six years they remain hable to be called m 
to replace casualties m the active army m case of war 
After this they pass into the national legions, which in- 
clude all able-bodied men between the ages of 20 and 
38 not actually serving m the army or navy. As 
m Prussia, certain advantages are given to young men 
of means and good education, who are allowed to shorten 
their period of service m the ranks. Special regulations 
apply to the Ukraine and provinces which furnish the 
Cossacks and other irregular troops 

The military resources of Russia thus consist of the 
active army , or men serving with the colours, the reserves , 
who have completed their penod m the ranks, but rejom 
the army in case of war, the n regular troops , or Cossacks, 
and the national legions, or aimed levies, only called out in 
exceptional cases, such as invasion. The regular army is 
formed by the active army, completed m time of war from 
the reserves, and is divided into field troops and local ti oops, 
— the former furnishing the armies for the field, the lattei 
the garrisons, and the depbts at w 7 hich the recruits are 
assembled and trained, and whence the field troops aie 
fed. The local troops, as their name implies, are per- 
manently locahsed; the field troops are not, as m Prussia, 
connected with certain districts, hut draw their recruits 
indiscriminately from the whole empire, and are moved 
from one part to another as occasion demands 

The field troops of the regular army consist of 612 
battalions of infantry, 236 squadrons of cavalry, 16 bat- 
talions of sappers and engineers, and 306 batteries of guns 
and mitrailleuses They are divided into guards and line, 
each having its due proportion of all arms, and are organ- 
ised m detail as follows : — 

Infantry — The infantry consists of — 

12 Regiments of Guards (including 2 Grenadiers) of 3 battalions each. 

13 ,, Gienadiexs of 3 battalions each 

4 „ Caucasus Grenadiers of 4 battalions each 

148 ,, the Line of 3 battalions each. 

12 ,, Infantry of the Caucasus of 4 battalions each, 

4 Battalions of Rifles of the Guard. 

20 „ „ Line. 

8 „ „ Caucasus and Turkestan. 

A battalion of the guards or line consists of 4 line cow 
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pames and 1 of idles, it lias four different establishments, 
viz , “ cadi e” strength of 320 lank and file, “peace” strength 
of 500, “increased peace” stiength of 680, and “war” 
strength of 900 rank and file This is exclusive of musi- 
cians, officers’ servants, Ac A regiment on war establish- 
ment numbers 81 officeis, 270 non-commissioned officers, 
2700 rank and file, 96 chummers and buglers, and 259 
artificers, officers’ seivants, and other non-combatants; and 
is accompanied by 12 officers’ horses, 173 di aught horses, 
and 41 ammunition, ambulance, and baggage waggons 
Rifle battalions consist of 4 companies only, and have 
three establishments, — “war,” of 720 rank and file, “in- 
creased peace,” of 544, and “peace,” of 400 rank and file 

The Russian mfantiy is formed m two ranks On 
parade the foui line companies of a battalion stand m ordoi 
fiom right to left, whde the nfle company stands at fifty 
paces m rear of the centre, but foi manoeuvring pui poses 
the thiee rifle companies of the regiment aie often united 
to form a separate battalion The guards still main- 
tain on parade much of the stiffness and piecision for 
which the Russian aimy was once famous; but geneially 
the movements of the infantry are loose and rapid In 
the main their drill lesembles that of the Geiman army, 
the commonest formation for maich and manceuvimg is 
the company column of sections. The men aie aimed 
with the “ Berdan” bieech-loading lifle, a bayonet (which is 
always earned fixed), and a shoit two-edged sword They 
cany 60 lounds of ammunition in two pouches, and 40 
rounds aie earned m the regimental ammunition caits, so 
that theie is always present with the regnnent 100 lounds 
per man, and the divisional reserves carry 60 lounds per 
man besides. A certain number of entrenching tools aie 
issued to each company, and on service are carried by the 
men in turns. The clothing is of somewhat coarse texture, 
but very serviceable; that of the guards is of slightly finer 
material than is supplied to the rest of the army. All 
infantry alike wear tunic and trousers of daik green cloth 
(or white lmen trousers m summer time), long boots into 
which the trousers are tucked m the field or for marching, 
cap or “kepi” of black cloth with straight peak, metal 
badge, and horse-hair plume, and cloak of reddish-grey 
cloth with a daik-coloured hood The tunics of the guard 
are turned back in front, and faced with red or yellow 
Regiments are distinguished by the colour of the “ paroli” 
(a stnp of cloth worn on the collar) and of the shoulder 
straps The belts of the first three regiments of the guard 
and grenadier divisions (with the exception of the rifle 
companies) are white, those of all others black. The 
knapsack is rather large, and made of black calf-skin. A 
white smock frock, intended as a fatigue dress, is ivorn in 
summer at drill. 

A Russian regiment is very completely equipped with 
transport. Every company lias two waggons attached to 
it, one canying ammunition (40 rounds per man), the other 
six days’ rations of biscuit, salt, and other provisions and 
stores In addition to these the legimcnt has an orderly- 
room waggon, a paymaster’s waggon, a store and implement 
waggon, four ambulance waggons, and two hospital and 
medicine caits All these aie kept m store in peace time 
with the headquarters of the regiment; but only one 
w r aggon per company is horsed In war time most of the 
waggons are f oul-horsed, but some still have shafts, and 
are drawn by three hoises abreast. 

The regimental staff comprises 1 colonel, 3 lieutenant- 
colonels, 1 supernumeraiy field officer, a regimental adju- 
tant, paymaster, quartermaster, and instructor in arms, 3 
battalion adjutants, a chaplain, and 4 surgeons. In the 
field each company is attended by an apothecary, provided 
with the necessary appliances, and the officers’ servants 
and other unarmed men are taught the elementary prin- 
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ciples of military surgeiy, and trained to the duties of 
stretcher-bearers 

Cavahy — The regular cavalty consists of 10 regiments 
of the guard, 18 legmients of diagoons, 14 regiments of 
lanceis, and 14 regiments of hussars 

The cavaliy of the guard comprise 4 regiments of cuiras- 
sieis, 2 of lanceis, 2 of hussais, 1 of diagoons, and 1 of 
horse gienadieis Theie are also 2 legunents of Cossacks 
of the guard, who m peace time furnish 2 squadions each for 
duty, and m war take the field wntli 6 squadions, and may 
fanly be included among the regular troops 

All legunents of cavalry aie oigamsed m the same 
manner, and consist of 4 field squadrons and 1 reserve 
squadion, the latter belonging to the “local troops.” 
They have two establishments, viz, “ war,” of 128 men 
per squadion (mounted), and “peace,” of 112 men per 
squadron The w r ai establishment of a cavaliy legiment 
is 32 officeis, 73 noii-connmssioned officeis, 512 iank and 
file, 16 tiumpeteis, and 305 non-combatants, including 
dismounted men m leseive, officers’ servants, artificers, Ac ; 
or a total of 938 officeis and men, with 693 horses and 11 
carnages The formation and manoeuvres of the Russian 
cavalry do not differ materially from those of other armies 
of Europe, except m the case of dragoons, who aie armed 
with a rifle and bayonet, and specially tiained to act as 
infantry. In all other cavaliy the front iank is aimed 
with a lance m addition to sword and revohei. The rear 
iank is armed with swoid and caibme m lancer and hussar 
regiments, and swoid and revolvei m cmrassiei regiments. 
The cunassieis wear white tunics with shoulder scales, 
cuirass, and helmet, the diagoons a daik green tunic, 
with scales and cloth cap, the lanceis, a blue tunic with 
metal epaulettes, and the czapka, or lancei cap , and the 
hussais, a blue tunic and cloth cap Only the liussais of 
the guard wear beaiskin caps and pelisses The guards 
have paiade trousers of black or daik blue with stripes, 
but m the field, tiousers or pantaloons of a greyish blue 
cloth aie worn by all cavalry alike. The saddleiy is simple 
m construction, though somewdiat heavy and eiun brous. 
Four sepai ate folds of felt, each \ inch thick, suppoit a 
wooden frame picviously fitted to the horse’s bare back, 
on the wooden frame is strapped the horse rug, and the 
saddle is complete When one fold of felt is wet or lou- 
dened by dried perspiiation, it is replaced by another, and 
sore hacks are almost unknown. The men ns a rule ride 
fanly well, though not so well as the Austrian or English 
cavalry; and the peculiar seat, and height of the saddle 
above the hone’s back, stake the eye as ungainly The 
horses, though often small, aie hardy and enduring, 
they are piovided partly fiom tlie Government breeding 
establishments and partly by purchase, and come mostly 
from the south-eastern provinces of the empire They are 
not taken on the strength of the regiment until rising six 
years old, and are cast on completing their twelfth year; 
this securing that they shall always be m their prime, and 
fit fox the severe work of active service 

The staff of a cavalry regiment consists of a lieutenant- 
colonel commanding, two field-officers commanding divisions 
(of two squadrons each), and regimental adjutant, paymaster, 
quartermaster, and instructor in arms. Each regiment 
lias also a chaplain, two surgeons, and a veterinary surgeon. 
Each squadron has its provision waggon, and each regiment 
has an ambulance waggon, and three store and office 
waggons. Dragoon regiments have two ammunition wag- 
gons carrying 30 rounds per man; other regiments have 
only one. 

Artillery , — The field artillery consists of 3 brigades of 
field and 1 of horse artillery of the guard, 44 brigades of 
field and 7 of horse artillery of the line, and 3 Turkestan 
brigades. 
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A brigade of field artilleiy consists of six batteiies, viz , 
tin ee heavy, two light, and one of mitrailleuses The horse 
artillery bngade of the guaid compribes five light batteries 
(including one of the Don Cossacks of the guaid), the 
remaining hoise bngades have only two batteries each 
The Tuikestan bngades vary slightly m composition 
The Russian artillery thus numbers — 143 heavy field bat- 
teries, 100 light field batteiies, 10 batteiies of hoise 
artillery, 4 mountain batteiies, and 50 batteiies of mitrail- 
leuses; oi a total of 2128 guns and 400 mitiailleuses. 

A battery has three establishments — “ peace,” with only 
4 guns and 2 waggons horsed; “ mci eased peace,” with 8 
guns and 8 waggons, and “wai,” with 8 guns and 16 (or 
24) waggons On war establishment a heavy field batteiy 
nnmbeis G officeis, 316 non-commissioned officeis and men 
(including aitificeis, &c ), and 214 hoises, with 8 guns, 
24 amm unition waggons, and 9 piovision and stoic cai- 
nages. A light batteiy has 261 officeis and men, 160 
horses, 8 guns, 1C ammunition and 8 other waggons and 
cairiages The guns aie of bronze or cast steel, bieech- 
loadmg and i lfled on the Pi ussian system The mitiailleuse 
batteiies aie aimed with a 10-banelled gun on the Gatling 
system, slightly modified by the Russian general Gorlofi 
A heavy battery carnes 120 lounds per gun, a light bat- 
tery 130, and a mitrailleuse batteiy a total of 6290 rounds 
The harness is rough and clumsy, with long lope traces The 
diess of the men of the field batteiies is similar to that of 
^the infantry, and that of the hoise artillery to that of the 
'dragoons. 

Engineers — The corps is divided into sappeis and pon- 
tonieis The sappers foim 11 field battalions, 1 field 
company (Turkestan), and four leseive battalions (local 
troops) , also 2 engineer field paiks, 2 siege parks, and 6 
field telegiapk parks The pontomeis fount 6 half-bat- 
talions A field battalion of sappeis consists of 4 com- 
panies, and has a war establishment of 900 rank and file, 
and a peace establishment of COO The half-battalions of 
pontomeis consist of tw r o companies, and have a war esta- 
blishment of 13 officeis, 469 non-commissioned officeis and 
men, with 392 hoises, 52 pontoon and 10 othei waggons and 
cairiages, and cany 26 non pontoons and 12 tiestles, 
sufficient to fonn 700 feet of budge 

Organisation oj the Field Aim / — The organisation of 
the Russian anny is entirely divisional, two or more divi- 
sions may be brought together to foim an army coips, but 
no such organisation exists permanently The infantry is 
foimed m 47 divisions, viz , 3 of guards, 3 of gienadiers, 
1 of Caucasus grenadiers, and 40 of the line Each divi- 
sion consists of 4 xegiments or 12 battalions (with the 
exception of the divisions of the Caucasus, which have 16 
battalions), and has attached to it a brigade of field artil- 
lery, but no cavahy oi lilies. The rifles are organised in 
separate bngades ol 4 battalions each, and form 8 bngades 
(1 guaid, 1 of the Caucasus, 1 of Turkestan, and 5 of the 
lme), and the cavahy m cavalry divisions of six regi- 
ments, to each of which is attached a brigade of horse 
aitillery With the exception of the guards (of whom two 
divisions aie always stationed m St Petersburg) and some 
of the troops of the Caucasus and Tuikestan, these divi- 
sions have no permanent stations, but relieve one another 
from tune to tune Pive infantry and two cavalry divisions 
are usually stationed in the St Petersburg district; 
15 inf anti y and 2 cavalry divisions in the Warsaw and 
Vilna districts (Poland and Polish frontier); 8 infantry 
and 2 cavalry m Kiev and Odessa (south-eastern pro- 
vinces), 7 infantry and 1 cavalry in Moscow; and 6 infantry 
and 1 cavalry m the Caucasus. Of the cavalry, the guard 
divisions and thiee line divisions are usually maintained on 
war footing, the remainder on the peace establish- 

mpn+ +hr> arflllonr oil nn vsonAn f~\t At,*. 


M Y [sUSWAN. 

mfantiy, a few battalions m Tuikestan are alone main- 
tained on war footing, the divisions m the Caucasus 
aie mostly on the “mci eased peace” establishment, the 
guaids and grenadiei divisions, and those occupying War- 
saw and the gieat forti esses, on “ peace” footing, and those 
distubuted about the mteiior on cadre establishment. 

The following was the peace and war stiength of the 
field army m 1873. — 

Peace V tu 


Infantry (612 battalions), .. 

. 364,422 

694,511 

Cavaliy (236 squadiona), . 

. 3S.306 

49,183 

Aitilleiy, 

. 41,731 

48,773 

Engmeeis, 

13,413 

16,203 

Total, .. . 

.. 457,872 

808,670 


Local Ti oops — That portion of the Russian anny winch 
is stationary m peace is distinguished by the name of 
‘‘local troops,” and these again aie divided into “reservo 
and dep6t tioops” and “tioops for seivice in the mteiioi ” 
The leorgamsation of these foices was commenced m 1873, 
but will take some yeais to complete 

According to the new organisation, the reserve and 
depOt tioops will consist of 120 local battalions of mfantiy, 
each forming on mobilisation a thiee-battalion reseive 
regmient and a depot battalion, 56 reseive scpiadions of 
cavalry, 24 local batteries of aitillery, forming m war 24 
reseive artillery brigades (96 batteiies) and 24 depot 
batteiies, and 5 leserve companies of sappers. In peace 
time they are little more than cadres , distubuted according 
to population, and are chaiged with the tiainmg of recruits 
and reserve and furlough men. In wai they foim a reserve 
army of 30 infantry divisions and 24 aitdleiy bngades, or 
about 420,000 men and 768 guns, available toiemfurco the 
field aimy, and depOts numbeimg about 85,000 men 

The “ troops for duty in the interior ” consist — First, of 
48 “fioutier battalions,” of which 24 aie stationed m the 
Caucasus, 12 m Tuikestan, and the lemainder m the mili- 
tary distuctsof Oicnbuig and Eastern and Western Siberia 
They are organised m all respects like the rest of the in- 
fantry, and have a wai establishment of 1 07 4, and a peace 
establishment of 615 of all ranks Secondly, of “garrison 
mfantiy and aitilleiy,” intended for the defence of foit- 
resses, and numbeimg 98 battalions and 59 (in wai 
time 91) aitilleiy companies Thndly, of “government 
battalions” and “local detachments,” who do garnson 
duty m the capitals and towns, and act as police, guarcD, 
&c , of these there are 70 battalions and 400 separate de- 
tachments, distributed thioughout the empire, maintained 
on a reduced establishment in peace, but laised to a total 
war strength of 120,000 men when the field army is 
mobilised. Lastly, of “ etappeu detachments,” stationed 
on the military roads, and charged with furnishing eseoits 
to recruits and prisoners, and providing them with lodging 
and subsistence; and local aitilleiy detachments, chaiged 
with the care of artillery mateual stored m large towns 

The total strength of the “ local tioops,” when the new 
organisation has been completed, will amount to about 
784,000 men and 816 gun". 

Inegular Ti oops — The megular troops or Cossacks 
have always borne a most important share m the wars of 
Russia. In 1812 more than 100,000 were raised, and the 
services they rendered in that and the following campaigns 
made their name famous and a terror throughout Europe. 
In 1856 they raised 184,000 men, of whom about three- 
fourths were cavalry; but the Crimean wai did not give the 
opportunity of utilising this class of troops. 

The Cossacks have always been a race of free men; 
neither serfage nor any dependence upon the land lias 
existed among them. It has been the policy of the Russian 
Government to foster their martial spirit, and various privi- 
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pay no taxes , but in lieu of tins lendei nnbtaiy service, 
horn tbe age of 19 to 40 Only a poition of tins 
time is actually spent m tbe lanks, but m war tune, 
by order of tbe emperoi, tbe whole male population 
between tbe ages of 15 and GO may be called to 
arms. Tbe Cossacks are organised m “polks" oi legi- 
ments of light cavalry, about 900 strong, and foimed 
usually of six “sotmas” or squadions, m battalions of 
infantry, about 1100 strong, and hoise aitillery battenes 
of 8 guns In peace time a few squadrons are stationed 
at St Feteisburg and Warsaw, furnishing escoits to tbe 
emperor and viceroy. Tbe rest are distributed about tbe 
Cossack provinces and on tbe fiontiers, maintaining tbe 
lines of communication m tbe wild Asiatic provinces Tbe 
ioree under arms in 1871 amounted to 66,000, forming 
323 sotmas or squadrons, 35 companies of mfantiy, and 
12 battenes In war time this can be mised to — 

Cavaby, 155 "polks" or regiments, 142,000 

Infantiy, 37 battalions, . 41,000 

lloise Artilleiy, 27 battenes, 6,000 

189,000 

vi th 232 guns In war tune tbe divisional cavaliy of tbe 
regular aimy is furnished by tbe Cossacks, one polk being 
attached to each mfantiy drvision foi pui poses of outpost 
duty, escoits, and oiderlies 

Militia — Tbe militia oi national legions include all men 
within tbe ages liable to sen ice who have not served 
actively in tbe army There is as yet no lcgular oiganisa- 
tion for tbe militia, uoi have tbe men been drilled, notwith- 
standing this, on tbe three occasions on which they luve 
been called out (viz, 1807, 1812, and 1855), they have 
always been rapidly formed, and have done good seivice to 
tbe country In 1855 tbe number actually laised v r as 
366,000 Tbe number liable to service m 1871 was over 
500,000; and as tbe now law comes fully into action that 
number will be enormously increased. 

Organisation and Admimsti ation — Tbe empeior is tbe 
Commander-in-Chief of tbe army, and exercises bis authority 
through the War Minister The War Ministry is divided 
into twelve sections or departments, including tbe imperial 
headquarters or military cabinet of tbe emperor; the 
council of war, which is the highest legislative and ad- 
ministrative authority in tbe empire, the beadquaiter 
staff , and tbe artillery, engineer, mtendance, medical, Ac,, 
departments. For purposes of mihtary administration 
tbe empire is divided into 14 militaiy districts, corre- 
sponding to tbe civil “general governments/’ and 51 
governments or militaiy sub-distncts. At the bead of 
each mihtary district is a geneial, who is also viceroy or 
governor-geneial, and has tbe supreme control of all affairs, 
civil as well as military Tbe local f oi ces belonging to each 
military distuct are commanded by a local divisional com- 
mander, and tbe forces of each government by a local briga- 
dier. In addition to tbe command of tbe local troops, these 
officers are charged with tbe keeping of tbe muster-rolls of 
men on furlough, Ac , and generally with tbe arrangements 
for mobilisation Tbe field troops stationed m tbe district 
are under tbe command of their own divisional generals, 
subordinate to tbe distnet general Tbe guards and some 
of tbe regiments stationed in tbe fortresses and great 
towns are lodged in fairly comfortable barracks, but tbe 
accommodation generally is quite insufficient. Tbe erection 
of barracks for the whole army is projected, and tbe necessary 
buildings have been commenced in many places ; but it must 
be long before tbe plan can be fully carried out. Meanwhile 
a large part of tbe troops are billeted in tbe towns, and in 
some country districts are distributed among tbe villages, 
living with the peasants, and for months without seeing their 
officers or any opportunities for drill. During tbe summer 
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months, May to Octobei, tbe regiments and divisions are 
brought together m large standing camps for training, 
commencing wim battalion and regimental dull, ufle prac- 
tice, instruction m field foitification, Ac , and concluding 
with brigade and divisional field-days and great manceu vies 
In 1873, 445 mfantiy battabons, 238 squadions, 93 sotmas 
of Cossacks, and 828 guns weie thus assembled at tbe 
various camps of instruction, tbe hugest of winch weie at 
Warsaw, where neaily 50,000 men were collected, and at 
Krasnoc Selo, near St Petersburg, where about 30,000 men, 
principally of tbe guard, w r ere encamped 

Tbe Russian guards, selected as they are with care fiom 
tbe vast nnbtaiy population of tbe empire, aie peiliaps tbe 
finest body of men m Europe , and with then bnlhant and 
vanous uniforms, rekeved by tbe Oriental pictuiesqueness 
of tbe Cossack squadions, certainly present tbe most 
gorgeous and imposing military display to be seen anj- 
wbere. They have many special privileges, and all officcis 
of the guards rank two giades higher than tbe concspond- 
mg ones of tbe line The oidmary line soldiei is latbei 
below tbe average of European armies both m physique 
and intelligence, but be is geneially a good marcliei, 
capable of enduring great baidsbip and fatigue, and is 
good-natuied, ckeeiful, obedient by instinct and habit, and 
imbued with a certain religious and superstitious loyalty, 
which is ahvays apow r erful motor, and at tunes can be excited 
to fanaticism. Of all their commanders, Suwai off knew 
best bow to appeal to this semi-baibarous and superstitious 
instinct, and to this be ow r ed much of bis extraordinary 
influence and biilliant successes Geneially, bowevci, tbe 
Russian’s stieugtli lies rather in endiuance than action , no 
army, tbe Butisk perhaps excepted, fights so stubbornly 
and will enduie such heavy losses without flinching 
Hence tbe most bloody battles m modem history have 
been those fought against Russian troops, — Zomdoif and 
Kunnersdorf in Fredenck’s wais, Eylau and Borodino m 
Napoleon’s time Outwardly tbe discipline is good, though 
tbe intercourse between men and officers retains somewhat 
of that mixture of familiarity and servileness characteristic 
of a stage not far removed fiom slavery ; but it may be 
questioned whether it is of tbe kind that will withstand 
tbe strain of w r ar, or gives tbe officers that moral influence 
which alone tells m moments of danger or discouragement. 
Tbe non-existence of a class coi responding to the lesser 
nobikty of Germany or tbe gentiy of England has always 
made tbe officering ol tbe Russian army a matter of peculiar 
difficulty Tbe stall and scientific corps are largely officered 
by foreigner, mostly Germans , in tbe mfantiy tbe w T ant 
is supplied to a ceitam extent by promotion from tbe 
ranks Tbe Russian army, kke tbe nation, is in a transi- 
tional state. Tbe kbcratiou of tbe serfs was a vast con- 
stitutional change which could not make itself fully felt in 
less than a generation, and which affects tbe army as well 
as tbe nation. Tbe introduction of personal service, appked 
to all classes, must materially alter its character. Tbe 
Russian Government, fully alive to tbe present defects of 
tbe army, and also to its importance as a means of raising, 
educating, and discipkning tbe nation, is using every endea- 
vour to instruct and improve tbe soldier. Regimental 
schools have been established throughout tbe army, at which 
tbe soldier is taught, either by or under tbe immediate 
supervision of bis officers, for many horns a day during tbe 
long winter months. Higher class schools are also formed 
for tbe instruction of non-commissioned officers, where they 
receive not only a mihtary education, embracing tactics, mili- 
tary history, field fortification, Ac , but also a general educa- 
tion which qualifies them, on leaving tbe army, to become, 
as many do, teachers in the national schools, or to fill civil 
appointments. Tbe physical training of tbe soldier is also 
attended to ; gymnastics of all kinds are constantly prao- 
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tised, and with such, effect that the Russian soldiei contrasts 
very maikedly with, the awkward, ungainly peasant 

The military powei of Russia has been vastly increased 
of late years by the construction of the great strategic lines 
of railway which now tiaveise the empire in all directions, 
and enable her to concentrate her vast resources with ease 
and quickness The immense extent of the empire has 
hitheito been an insuperable obstacle to the full development 
of her power In 1854-56 the efforts made to hold the 
Crimea exhausted Russia more completely than a senes of 
defeats m the heait of the empire could have done For 
every man who actually reached the Crimea four were 
expended on the road from sickness and fatigue, and the 
total losses suffeied m this war were estimated at the 
enormous amount of 450,000 men Now reinforcements 
can be brought with ease by rail from the most distant 
provinces, and for a concentiation on hei south-western 
frontiers she has four distinct mam lines of railway, con- 
nected by branch ones with every important military 
station It is not to be wondered at that Prussia and 
Austna watch with uneasiness the development of the 
military rcsouices of their powerful neighbour. 

Italian Aejiy. 

The old Piedmontese law of conscription is the basis of 
the present tmlitaiy organisation of Italy, as its constitu- 
tion is of the constitution of the new kingdom. The 
Piedmontese have long borne a high reputation among 
southern nations for their military qualities. The dukes 
of Savoy have played a not unimportant part in history, 
and showed special abihty in preserving the independence 
of their small kingdom between two such powerful neigh- 
bours as Fiance and Austria Duung the wars of the 
French Revolution Piedmont was tempoianlyabsorbed into 
the Fiench republic; but the kingdom of Saidmia was 
restored m 1815 Various causes combined to place Pied- 
mont at the head of the national and liberal movement 
which agitated Italy duung the ensuing thirty years, and 
bring her m direct antagonism to Austna Charles Albeit, 
her then ruler, had paid gieat attention to the army, and 
when Italy rose against Austria m 1848 he took the field 
with an excellent force of nearly 70,000 men At the 
outset fortune favoiued the arms of Italy, but the genius 
and energy of Radetsky, the veteran Austiian commander, 
soon turned the tide, and in the summer of 1849 the 
Piedmontese army was decisively defeated at Novarra, and 
her king compelled to sue for peace Charles Albert abdi- 
cated m favour of his son Victor Emanuel, a prince who 
had already distinguished himself by his personal gallantry 
in. the field Under Ins caie the army soon recovered its 
efficiency, and the force which joined the allied aimies in 
the Crimea attracted general admiration from the excellence 
of its oigamsation, equipment, and discipline In 1859 
Piedmont again took up arms against Austria for the libe- 
ration of Italy , but this time she had the poweiful assist- 
ance of Fiance, and played but a subordinate part herself. 
In this campaign the Sardinian army was composed of one 
cavalry and five infantry divisions, and numbered about 
(50,000 combatants. By the peace of Villa Franca, Italy, 
with the exception of Yenetia, was freed from the Austnans, 
and Lorubaidy was added to Piedmont. The revolutionary 
campaign of Garibaldi m the following year united the 
whole peninsula under the lulc of Victor Emanuel, and 
in 1866, when Italy for the third time took up arms against 
Austna — this time as the ally of Prussia — her forces had 
risen to nearly 450,000, of whom about 270,000 actually 
took the field But in quality these were far from being 
equal to the old Piedmontese aimy, and the northern 
army, under the personal command of the king, was de- 
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feated at Custozza by a much smaller force under the 
Aichduke Albrecht of Au&tua Since 1866 the aimy has 
been somewhat reduced, but increased caie given to its 
organisation and training, and m manoeuvnng powei it 
now stands high among the ainnes of Em ope. 

The existing organisation of the Italian aimy is deter- 
mined by the laws of 1873. Every Italian is liable to 
peisonal service fiom the age of 18 to 40 Substitu- 
tion (except in the case of brotheis) and exemption by 
payment aie abolished Absolute exemption is only 
allowed to such as aie physically unfit for seivice. Partial 
exemptions aie allowed to only sons of widows, supports 
of families, &c , who aie passed at once into the local 
militia without saving m the army Ten poraiy exemp- 
tions or “ adjournments ” may be granted for three suc- 
cessive years on urgent peisonal or family reason's The 
remainder of the annual contingent is divided by lot into 
two classes. The first class seive eight >eais in the aimy, 
four m the active militia, and the lest of their time m the 
local militia Of the eight yeais m the aimy, three m the 
lnfantiy and five in the cavahy are usually spent with the 
colours, the remainder on fui lough Further, the Minister 
of War has the power to send home on furlough, after a 
yeai’s service only, young men of exceptional character oi 
intelligence, school teachers, artists, &c. The second class 
are liable to service in the several forces for the same period'-, 
but are considered as on unlimited fuilough, and only sub- 
jected to six months’ training One-year volunteeis are 
received on the same conditions as in other armies The 
numbers of the first class contingent aie determined annu- 
ally by law, and aie distiibutecl among the distnets and 
cantons accoidmg to the numbei of men found fit feu 
service This is estimated at fiom 90,000 to 93,000, and 
the contingent of the fust class was fixed in 1872 and 1873 
at 65,000 The wax stiength of the aimy, exclusive of 
local oi “sedentaiy” militia, is estimated at 730,000, of 
whom 375,000 are in the active army, oi fiist line, 250,000 
m the active militia, oi second line, and 125,000 m the 
depots The peace establishment is fixed at 200,000 

The Italian army consists of 80 legiments of the line, 
10 of bcrsaglien (uflcmcn), 20 regiments of ca\aliy, 10 of 
aitillery, and 2 of engmeeis A legmient oi the lme con- 
sists of 3 battalions of 4 companies each, and numbei a 
about 1500 men on peace and 3000 men on wai footing 
Eight of the existing regiments are gienadieis The 
beisagheti are formed m legiments oi four battalions 
each, and are picked troops, armed with a shoiter ufle, and 
especially trained to traverse long distances at a urn 
They are frequently used in conjunction with cavahy, and 
it is proposed to relieve them of their knapsacks, to in- 
crease their mobility still fuither. The cavalry consists of 
5 regiments of the lme, 7 of lancers, 7 of light home, and 
1 of guides. Each lcgixnent has six squadrons, with a 
w'ar strength of 150 houses pei squachon Of tho'-e squad- 
rons, two are intended to be detached to the infantry 
divisions in w r ar time, while the remaining four fonn the 
corps cavahy. The aitillery comprises 10 regiments of 
field artillery, and 4 of g unison artillery, besides a eeita m 
number of coast and artificer companies. A icgimeni of 
field artillery consists of 10 batteries of 8 guns each, and 
3 companies of aitilleiy train. A regiment of garrison 
aitilleiy consists of 15 companies The engineers consist 
of a scpaiate staff of officers, and 2 regiments, each divided 
into 4 companies of pontomers, 1G of sappers, and 3 of 
engineer tram. In addition to the above field organisation, 
eveiy regiment of cavalry, infantry, artillery, or engineers 
has a depot, winch in peace time is maintained on cadre 
establishment only, but m war is completed fiom the 
surplus furlough men, and replaces casualties in the field 
army. 
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The total strength of the Italian active amiy on peace 
and wai footing is approximately as follows — 


Peace, War 


Infantry, 80 Eegiments, 

128,000 

245,000 

Beisagberi, 10 ,, 

18,000 

36,000 

Cavalry, 20 ,, 

18,000 

21,000 

Artilleiy, 10 Field Regiments, 

11,000 

21,000 

,, 4 Garrison ,, 

0,000 

13,000 

Engmeeis, 2 Regiments, 

. 4,000 

7,000 

Tiam, 3 ,, 

2,500 

30,000 

Stafi Administration, &e , 

3,500 

8,000 


191,000 

301,000 


In war time this force is oiganised in 20 divisions, 
foiming 10 army corps, — each corps compused of 21 in- 
fantry battalions, 4 betsaghen battalions, 2 cavaliy regi- 
ments, and 10 field batteries, giving a fighting stiength 
of 28,000 infantry, 2000 cavaliy, and 80 guns The 
corps and divisional organisation is not peimanent m peace 
time, but the divisional staffs aio kept up m those of 16 
teintonal and 4 active divisions maintained m peace 

The depots and active militia, oi second line of troops, 
are maintained in cadre only m peace time , the depots 
on mobilisation are raised to a stiength of 125,000, or a 
third of the active army. Tor the militia the cadres of 960 
companies of infantry, 60 companies of ha sag lie? i, 10 of 
engineers, and 60 of artillery, aie foimed m peace time 
On mobilisation these will give a force of about 250,000 
men, of whom 200,000, with 40 batteues or 320 guns, 
( ould take the field if necessaiy The local or “ sedentary ” 
militia is not organised m peace time, and is only called 
out in the last extremity, corresponding generally to the 
landsturm of Germany. 

The kingdom of Italy is divided into 16 “ temtonal 
divisions,” and these again are subdivided into “ districts,” 
of which theie are 62, each compnsmg one or moie of the 
80 piovmces of the kingdom These distiicts aic under 
the supervision of a colonel or lieutenant-colonel, whose 
duties conespond generally to those of the commander of 
the landwelii battalion distiicts m Piussia. He has under 
linn a staff, and the caches of from 1 to 6 companies, 
forming the depOts of the active aimy in peace time, and 
m Avar furnishing each the cadres for one militia battalion 
He supeuntends the first mstmction and forwarding of 
the annual contingent of recruits foi the army, and the 
periodical training of the men belonging to the second 
class, who aie on permanent furlough. 

The Italian army is composed of very vaiious matenals, 
and in its reorganisation it has been the object of the Govern- 
ment to blend these together as much as possible. Going 
exactly contrary to the Prussian principle of localisation, the 
kingdom is divided into five “ zones,” and special arrange- 
ments are made to provide that each legunent shall receive 
recruits in due proportion fiom all five of these The Pied- 
montese are a hardy, athletic race, supeuor, perhaps, to any 
m Europe in power of Avork and endurance of fatigue, pri- 
vations, and hardships. They are temperate, intelligent, 
and combine a certain natural independence Avith a tradi- 
tional respect for their princes and aristocracy, which 
makes them docile and amenable to discipline The 
aristocracy of North Italy, like that of England, has always 
associated itself with the welfare and progress of the 
country, and deservedly kept the lespect of all classes, and 
furnishes an excellent class of officers to the army The 
southern Italian, on the other hand, is generally indolent, 
and incapable of much exertion, physical or mental , occa- 
sionally roused to enthusiasm, but wanting in steadiness 
of character; usually either bigoted and a slave to his 
priest, or a free-thinker, with little respect for any authority 
human or divine. Since enervated and luxurious Borne 
fell before the more vigorous northerner, the southern 
Italian has shoAvn but little military spint. Whether the 
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amalgamation of the \aiious laces will laise the whole aimj 
to the level oi the Piedmontese, or loAver the old Pied- 
montese aimy to the level of the otheis, it> a pioblem 
Avlnch can only be solved piactically, but one may fanly 
hope that the new national life winch is daA\ mng on Italy 
aviII lestoie to its inhabitants something of the qualities 
A\inch once made Borne nnstiess of the aaoiM 

Spanish Aii.aiy 

Spain, once the proudest of nations, has been biought so 
Ioav by yeais oi miMixle and anaiohy that she can scaicely 
iioav be classed among the poAveis ot Eui ope, and the aimy 
aa Inch undei Cliailes V, the Duke of Alba, and the Con- 
stable of Born bon had ptoved itself so formidable, has 
been i educed to a state of disoiganisation that makes any 
detailed notice of it impossible The nuitial spint of old 
Spam, loused by the piotiacted stiuggle AAith the Moois, 
and fanned by the exploits of the Old and the successes 
of Feidinand of Castile, culminated m the leigns oi Feidi- 
nand and Isabella, and of their successor, Ohailes V At 
the end of the 15th and beginning of the 16th eentuiy 
the Spanish army A\as icnowned throughout Em ope, 
while the discovenes of Columbus and the conquests of 
Coites and Pizano had extended her poAvei and the fame 
of her arms to the Ncav Woild Gonsalvo de Cordova, 
Ferdinand’s “ great captain,” Avas the cieator of the Spanish 
infantry, which, modelled ongiiully on that of the Saviss, 
soon eclipsed the lattei, and became m its turn the model 
loi othei nations More heavily aimed than the Swiss, it 
trusted, like them, to massive fonnations and the mesistible 
weight of its attack Diumg the 1 Oth centiuy the Spanish 
mfantiy maintained its reputation, and it Avas not till the 
close of the century that its lcnoAvn began to fade before 
the new school of Mauuce of Nassau, and that the deep 
masses of the “Spanish brigade” gave Avay to the smaller 
and more mobile formations of the Netherlaud or don- 
nance. Under the disastrous reigns of the last punces of 
the house of Austria the aimy rapidly degeneiated, and 
when Philip V ascended the throne m 1700 it scarcely 
amounted to 15,000 men Duiing the 18th century it 
was largely augmented, and at the outbreak of the Fieri ch 
revolution numbered about 120,000 of all arms. But 
though formidable in numbers, it Avas no longer so m quality; 
and throughout the long war with Napoleon it distinguished 
itself principally by its umfoim ill success, and the haste 
with Avlnch it abandoned even the stiongest positions. 
Aftci the peace the army AA r as reoigamsed, and efioils aacio 
made to impiove its geneial condition. But the series of 
civil Avais, or of usings m Avhich the aimy Avas a principal 
actoi, thwarted all such attempts When Isabella was 
duven fiomthe throne in 1868 the anny espoused different 
sides, the bulk of the mfantiy joining Prim and the revolu- 
tionists, while the artillery and some of the corps d' elite 
leinamed faithful to the queen. In 1867 the total armed 
foices of the kingdom (including navy and colonial troops) 
AAeie fixed at 200,000. The land forces in Spain itself 
amounted to 150,000, of Avhom 80,000 belonged to tho 
regular aimy, and the remaining 70,000 were made up of 
carabineros or gendarmerie, guardia civil , and piovmcial 
militia The law of recruiting passed m 1870 made all 
Spaniards liable to service on reaching the age of 20, 
and fixed the terms of service at four years m the ranks 
and two m the reserve. Substitution by exchange of 
numbers or by rmplcqants, and exoneration by payment, 
were sanctioned' — the price of the lattei being fixed at £60. 
In 1872 the draft of a neAv military May Avas laid before 
the Cortes, by which substitution and exoneration were 
abolished, and the annual contingent required to complete 
the army was to be taken by position (according to age) 
on the lists, instead of by ballot The term of seivice Avas 
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axed at seven yeais,— three to be passed m the aimy, two 
in the first reseive, and two m the second reserve, the 
first reserve being liable to be called out at any time to 
complete the active army, but the second reserve only m 
case of war, and by a vote of the Cortes The abdication 
of King Amadeus, however, prevented the carrying out of 
the contemplated reorganisation of the army. 

The contrast between the conduct of the Spanish soldieis 
and of the Spanish people during tlie Peninsular war pre- 
sents a curious pioblem At the very time that the armies 
of Spain were dispersed on every occasion, often almost 
without firing a shot, the people were signalising them- 
selves by the heroic defence of their towns, and by carry- 
ing on a desperate guenlla warfare that nothing could 
subdue The Spaniard possesses many of the highest 
qualities of a soldier he is haidy, tempeiate, individually 
brave, high-spmted, and independent, and though naturally 
indolent and idle, is easily roused, and capable of great 
heroism, as well as of sustained exertion Yet this people, 
when brought together, form without exception the worst 
soldiers of Europe They are impatient of discipline and 
restraint, and as easily discouraged as they are excited, 
and that mutual confidence in one another and m their 
leaders, which alone gives moral strength to a mass of men, 
13 altogether wanting. How much of this may be due to 
the want of good leaders may be a question , but discipline 
must always be the basis of all military efficiency, and of 
discipline m the true sense of the word neither the soldiers 
nor the people of Spam have any idea. 

Portuguese Army. 

The existing army dates from the Peninsular war, when 
a considerable foice of Foituguese, at one time exceeding 
60,000 men, was organised under Marshal Beiesfoid 
Trained and partly officered by English officeis, it proved 
itself not unworthy of its allies, and bore its full shaie m 
the series of campaigns and battles by which the French 
were ultimately expelled from Spam. At the peace the 
army numbered about 50,000 infantry and 5000 cavalry, 
foimed on the English model, and all m the highest state 
of efficiency This force was reduced m 1821, under the 
new constitutional government, to about one-half By the 
present law of militaiy organisation, passed in 1864, the 
strength of the army is fixed at 30,000 men on peace 
footing, and 68,000 on war footing. The number undei 
arms, however, has never approached this; and in 1869 
the actual strength and composition of the army was as 
follows — 


IS Regiments (of 9 companies each; Infan liy 

Officers 

Hen 

of the Line, 

683 

9213 

9 Battalions of Rifles, 

314 

3468 

8 Regiments of Lancets and Diagoons,. 

244 

2253 

3 ,, Aitilleiy, 

107 

1278 

1 Battalion of Engineers, 

3 

317 

Staff and Adunnistiative Troops, 

194 

106 


The number of troops m the Portuguese colonies amounted 
to 8500 infantry and artilleiy, besides a leserve of 9500 
men. 

The army is raised partly by conscuption and partly by 
voluntary enlistment, more than one-half being obtained 
by the latter method Exemption may be purchased by 
the payment of a fixed sum, amounting to about .£80. The 
time of service is eight years, of which five are spent m 
the regular army and thiee m the militia. The Portuguese 
have distinguished themselves rather by naval enterprise 
than as soldiers Physically they are inferior to the 
Spaniards , but they are more amenable to discipline, and 
proved themselves far more valuable and trustworthy 
auxiliaries in the long Peninsular struggle. 


Dutch Army. 

The military powei of the “ United Piovmces ” dates its 
rise from the middle of the 15th century, when, after a 
long and sanguinary struggle, they succeeded in emancipat- 
ing themselves fiom the yoke of Spam , and in the follow- 
ing century it received considerable development m con- 
sequence of the wars they had to maintain against Louis 
XIY In 1702 they had in their pay upwards of 100,000 
men, exclusive of 30,000 m the seiYice of the Dutch Ea.it 
India Company At tlie beginning of the wais of the 
French Revolution the army had fallen to 36,000 men. 
In 1795 Holland was conquered by the Fiencli under 
Pichegru, and in the couise of the changes which ensued 
the army was entnely reoigamsed, and undei Fienck dnec- 
tion boie its share in the gieat wais of tlie enipnc In 
1814 Holland was relieved of the yoke of Fiance, and in 
the following year, her armies, under tlie gallant Pnnco of 
Orange, fought side by side with the Bntish at Waterloo 
At the peace of 1815 the Belgian pi ounces, subject 
before the wai to Austria, weio annexed to Holland, and 
the whole foimed into a constitutional kingdom ; but tlie 
urn on between the northern and southern piovmces of tho 
Netherlands was dissolved by the Belgian revolution of 
1830, and m 1839 Belgium was finally acknowledged as 
an independent kingdom. 

The military forces of the Netheilands consist of a homo 
or regular army, a colonial army, and a militia Tho 
regular aimy is m theoiy raised by conscription, five years 
being the term of seivice, but substitutes are allowed, and 
a great part of the force under arms aie \oluntccis, the 
conscripts being drilled for ten months only, and then sent 
home on fuilough, subject to six weeks’ annual training 
The colonial army is raised entirely by voluntary enlist- 
ment The mfantiy of the regular aimy consists of 8 
regiments of the line, each of 4 active and 1 depot bat- 
talion, a regiment of guards, composed of 2 battalions of 
chasseurs and 2 of grenadieis, and a battalion of in- 
sti action. A battalion consists of 5 companies, of a 
peace stiength of about 100 men, and a war strength of 
200 The cavaliy consists of 4 regiments of hussais, each 
regiment having 6 squadrons, viz , 4 field, 1 reserve, 
and 1 depot The stiength of a squadion m tune of 
peace is about 100 men, in tune of wai about 200. The 
aitilleiy consists of 5 regiments, viz, 1 field, 3 ganison, 
and 1 of hoise artillery The field artillery regiment has 
14 active batteries of 6 guns each, and 1 depot company , 
the horse artillery has 4 active battenes and 1 depot , 
the ganison regiments have each 14 companies, of which 
1 is for torpedoes and 1 instructional The engineers 
consist of a scientific staff, and 1 battalion of sappeis and 
miners The war .strength of the Dutch army in 1872 
was as follows . — 


Stall and Administration, . .175 

Infantry, .... .43,010 

Cavalry, 4,250 

Artilleiy, . . . 11,106 

Engmeeis, . ... .1,115 



with 108 guns. The colonial army numbei ed about 28,000 
men, — 13,000 Europeans, and 15,000 natives. 

The militia, or garde tivique , is divided junto two classes ; 
the first, or active militia, numbering about 26,000 , tho 
second, or resting militia, about 61,000. Tho whole are 
organised in battalions according to locality. They are 
generally well clothed and armed, and of fair physique, but 
are very badly drilled The men of the regular army are 
well drilled, and stuidy and robust, though rather small. 
They have had the advantage of the services of many 
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Prussian officeis as mstiuctois, and a large camp of in- 
struction is foimed annually The officers are mainly 
supplied fiom the militaiy academy at Bieda, and aie of 
the upper classes , promotions fi om the ranks are veiy 
rare. 

Belgian Army 

By a law passed in 1868 the stiength of the Belgian 
aimy was fixed at 100,000 men on war footing, and 40,000 
in time of peace It is foimed by conscuption, to which 
every able-bodied male is liable on completing his 19th 
year Substitution, howevei, is permitted, and substitutes 
or volunteers actually form a large pait of the aimy The 
annual contingent is 12,000 men. The period of service 
is eight years, of which two-thirds are passed on fuilough , 
the actual time m the ranks has lecently been increased 
from twenty-six to thirty months for the infantry , m the 
other services it is three years The infantry consists of 
1 regiment of caiabmeers, 3 of chasseurs, 1 of gieuadieis, 
and 14 of the line Each regiment has 3 field and 1 
leserve battalion of four companies each, the lattei m cadre 
only m peace time The cavah y consists of 4 legiments of 
chasseurs and 4 of lancers, each of four field and one dep6t 
squadron The chasseurs form on mobilisation the divi- 
sional cavah y, the lancers the leseive cavalry The at tillei y 
is foimed m 4 regiments, and numbers 34 field and 6 
roseivo battei les of 6 guns each. The engineer s are 
organised in 1 regiment of 3 battalions (foui companies 
each), and 5 special companies, viz , two telegraph, one 
railway and one pontoon, and one of artificers On mobili- 
sation the army forms two army corps, each of two infantry 
divisions and a reserve of cavah y and artillery, and number- 
ing 26 battalions, 16 squadrons, and 96 guns 

Besides the standing army there is a civic militia (garde 
nationals ), available for the defence of the country m tune 
of war This force, which numbeis 125,000 men without, 
and 400,000 men with the reseive, is formed of all citizens 
between 21 and 40 able to bear arms, but is only 
organised m the large towns and fortiosses In time of 
peace it is under the Mmistiy of the Interior, but m time 
of war under the Ministry of Wai 

The organisation of the Belgian army was subjected 
to a practical test m 1870, when it was suddenly mobil- 
ised and placed in observation on the frontier. The re- 
sults were not satisfactory. The actual numbers fell 
considerably short of the estimated ones, and of the 
men present a large number were quite unfit for sendee 
The number of officers was altogether insufficient, and 
the army was in many respects incompletely equipped. 
A bill for the reorganisation of the army, based on com- 
pulsory personal service, was introduced m 1871, and 
adopted m principle by an overwhelming majority of the 
commission appointed to examine it But public opinion 
pronounced so decidedly against the abolition of substitu- 
tion that Government gave way, and the bill was with- 
drawn. Ultimately, General Thiebault accepted the Ministry 
of War, and introduced a modified measure, which yielded 
the disputed point of substitution, and contented itself with 
additional guarantees for the character and quality of the 
substitutes, and reform in various branches of army 
administration. In a rich and enterprising commercial 
country like Belgium personal service would naturally fall 
peculiarly heavily; but, fuither than that, a not inconsider- 
able portion of the inhabitants are opposed to the main- 
tenance of any standing army. The Belgians are not a 
military nation; the martial spirit which once made them 
a match for the trained soldiers of the most powerful and 
warlike kingdom of Europe, seems to have given place to 
mercantile instincts and industrial pursuits. The troops 
that fought at Waterloo alongside the British did little to 
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iaise Belgium’s military reputation, some having deserted 
the battle field in the midst of the conflict The modem 
Belgian soldier is active, fan ly intelligent, and a good 
marcher, but undersized, of intenor physique, and m most 
respects a bad copy of the Fiemh soldier. 

Danish Army 

The Danish army, though small m numbers, has always 
been of excellent matenal, and the gallant stand made in 
1864 against the oveipowenng forces of Austin and Piussu 
deservedly won the admiration of Europe. Since then she 
has reorganised her aimy on the pnnciple of universal ser- 
vice, but has applied that pnnciple m a manner peculiar 
to heiself, and niteimediate between the militia system of 
Switzeiland and the thiee-y ears’ system of Geimany. By 
the law of 1867 eveiy Danish citizen is liable to seive m 
the army or navy Those who have been bi ought up as 
sailors, and have served at least eighteen months as such, 
are inscribed on the reserve lists of the navy, the lest 
serve in the army Seivice commences at 22, except m 
the case of voluntceis, who aie allowed to join at 18 
The period of service is fixed at eight yeais m the army, 
and eight years m the leserve oi “ reinforcement” (/o> - 
staerlmng) The actual service with the colours is very 
shoit, and is divided into two periods The first or leciuit’s 
course of instruction, which all must go through, lasts for 
six months m the infantry, five m the guaid, field artillery, 
and engineers, and nine and a half m the cavaliy. The 
second course lasts foi nine months in the mfantiy, eleven 
m the cavaliy, and one year m the aitilleiy and engineers, 
and is confined to those w ho are considered insufficiently 
trained, to non-connmssioncd officers selected for pi emotion, 
and to a ccitam numbei, selected by lot, v ho aie retained 
to complete the raihes and cairy on gauison duties. In the 
mfantiy the bulk of the lecruits aie sent home aftei tlie 
fiist six months, about one-tlmd to one-foui tli remaining for 
the second term On the other hand, the gieat majonty of 
the cavalry, and almost the whole of the field artilleiy, aie 
retained foi the second period, and thus receive respectively 
twenty and seventeen months’ training For every thieo 
months of service in excess of the six months’ course, one 
year is deducted fiom the period of seivice in the reserve. 
Those who were sent home after six months are called out 
again for a supplementary course of six weeks during their 
second year, which is passed at the camp of instruction 
at Hald, near Yiborg, where from 8000 to 10,000 men 
are annually assembled for large manceuvics. 

The Danish army is organised territorially, the kingdom 
being divided into five brigade districts, each of which is 
again subdivided into two regimental districts A brigade 
consists of two mfantiy regiments, each of two line and 
one reserve battalion, and a cavaliy regiment. The 
infantry regiments draw their contingent of recruits from 
the corresponding regimental districts, the two line bat- 
talions taking it by turns annually to receive and tram the 
whole of the recruits for the regiment. The cavaliy are 
recruited from the brigade districts, and the guard, artil- 
lery, and engineers from the kingdom generally. After 
remaining for four years on the lists of the line regiments, 
the conscripts are transferred for the remaining four years 
to the reserve battalions, in v Inch they have to peifoim 
one course of training, the reserve battalions being mobi- 
lised during four weeks annually for the puipose. The 
Danish army thus consists of 1 regiment of infantry of 
the guard and 10 of the lmc, each of three battalions — two 
active and one reserve; 5 regiments of cavalry, each of 
three active and two reserve squadrons , 1 regiment of field 
artillery of twelve batteries, and 1 regiment of garrison 
artillery of two battalions; 1 regiment of engineers, of 
six active and three reserve companies, and 2 companies 
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of military tiam Tlic total strength of the aimy, exclu- 
sive of leseives, is about 38,000 men , tlie numbei seivmg 
Avi tli the colours vanes accoidmg to the tune of yeai 

The Danish soldieis aie, gcneially speaking, a fine body 
ot men, of consideiable physical powei, and mnied to 
hardship and lough Irving They combine a good deal of 
northern stubbornness with the romance and maitial feel- 
ing of the old Scandinavian. Nursed m old tiaditions and 
chivalrous legends, the quiet, haid-woiking Danish peasant 
has within him a vein of poetry and a sympathy foi heroic 
deeds stiongly contrasting with his outlaid demeanour 
He still letams much of the chaiactei of the feudal ages 
— instinctive lespect and attachment to Ins leaders, and 
implicit confidence in them , and in the aimy this feel- 
ing has been strengthened by the local chaiactei which 
the regiments have always had, officeis and soldiers serving 
together for geneiations The officeis aie all diawn fiom 
the upper class, and are as a mle higbly-educated gentle- 
men; they aie tiamed fiom an eaily age at the Academy 
at Copenhagen, wheie the languages and liteiature of all 
countries aie taught, as well as puiely scientific subjects, 
and undeigo &tnct examinations before they pass as cadets 

Swedish and Norwegian Army 

Although the crowns of Sweden and Nonvay aie now 
permanently united, each countiy letams its own govern- 
ment, constitution, and laws; and the military forces of 
the two countues aie separate and differently oigamsed 
The Swedish army is composed of thiee distinct classes, — 
the “ varfiade,” or enlisted tioops, to winch belong the 
royal guaids, one regiment of hussais, the aitillery, and the 
cngmeeis, the “ indelta,” or national aimy, paid and kept by 
the landowners, each of whom furnishes a ceitani numbei 
of men, to whom, besides a small annual pay, a cottage 
and a piece of land are allotted during the penod of service, 
and thudly, the “beiaimg,” 01 conscription tioops, drawn 
by annual levy fiom the male population between the 
ages of 20 and 25 year s The “mdelta” aie called out 
for a month’s training annually m time of peace Besides 
the above, there is a Gothland militia foice of 30 com- 
panies of infantry and 3 bait cues of aitillery, numbenng 
about 8000 men, these, howevei, aie not compelled to 
seive beyond the confines of the isle of Gothland, and 
have a separate command. The royal guaids number 
2240, tlie line (under w luck is included the “indelta”) about 

23.000 infantry, 5000 cavalry, 5000 aitillery with 234 
guns, and 1000 engmeeis The “ beiarmg” amount to about 

05.000 of all arms The Swedish troops aie physically 
the finest in Euiope, — powerful, hardy, and biave, and 
retaining much of the old Scandinavian keioic spirit, and, 
though stnctly a militia only, their peculiar aptitude for 
nil warlike cxeicises would make them formidable antagon- 
ists, even to the best tiamed ainues Dew nations have so 
bnlliant a militaiy history Undei Gustavus Adolphus in 
the Thirty Yeais’ War, and latei undei the heroic but in- 
satiate Chailes XII, they achieved a reputation almost 
umivalled m Euiope, and their aimies and tactics served 
for many years as models to the great military powers. 

The military forces of Nonvay are differently organised, 
and though divided into line and militia, aie in fact puiely 
a militia force. By the law of 18G7 all young men past 
the age of 2i are liable to the conscnption, with 
exception of the inhabitants of the three noitliern pro- 
vinces, w T ho are free from all military service Actually 
the troops are raised partly by voluntary enlistment and 
partly by conscription. The term of service is for ten 
years, divided into three m the line, four in the leserve, 
and three m tlie militia or “ landvaern ” The cadres of 
the army aie formed entirely of volunteers. The young 
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men laised by conscnption aie lequned to go tlnough a 
leenut’s couise of forty-two da} s, and subsequently an 
annual tiammg of twenty-four days. On the 1st Januaiy 
1872 the troops of the line numbei ed 13,000 men, tbe 
reseives 19,000, and the landvaern 11,000 The land- 
vacin me only liable to seivice within the fiontieis of the 
kingdom 

Swiss Army 

The inhabitants of Switzerland were alwajs a hardy and 
independent race, but their high militaiy reputation dates 
from the middle of the 15th centuiy, when the com- 
paratively ill-armed and untrained mountameeis signally 
defeated Chailes the Bold of Burgundy and the flower of 
the chivahy of Europe m the battles of Granson, Morat, and 
Nancy. The Suabian wai, towards the end of that 
century, and the Milanese war, at the beginning of tlie 
following one, added to the fame of the Swiss mfantiy, and 
made it the model on which that aim was formed ail over 
Europe. The wealthier countries vied with each otkei in 
hiring them as meicenaues, and the poor but wmrlike Swiss 
found the profession of arms a luciative one. Whatevei 
discredit may attach to the soldier who sells his services to 
any country or cause, and fights for money alone, tlie 
Swiss at least have done much to redeem the position by 
their unswerving loyalty to their employers The devoted 
faithfulness of Louis XYI ’s Swiss guard is proveibial, and 
has been commemoiated with just pride by their country- 
men The Fiench Kevolutionary armies overran Switzer- 
land, as they did all tbe small neighbouring states, and 
during Napoleon’s caieer she had to submit to his rule, and 
furnish her contingent to his armies On the fall of 
Napoleon sbe regained her independence, and leturncd to 
her old trade of furnishing soldieis to tbe sovereigns and 
powei s of Europe Chailes X of Fiance had at one time as 
many as 17,000 Swiss m his pay, Naples andRome had each 
four regiments The recruiting for these foieign services 
was openly acknowledged and encouraged by the Govern- 
ment The young Swiss engaged usually for a period of 
four or six years, they were formed m separate regiments, 
officeicdby countrymen of tlieir own, and received a higher 
rate of pay than the national regiments , and at tlie close 
of their engagement returned with then earnings to settle 
down oil their paternal holdings A senes of l evolutions, 
however, expelled them fiom Fiance and Italy, and recently 
the advance of libeial ideas, and the creation of gieat 
national armies based on the principle of peisunul ^en ice, 
has destioyed their occupation. Switzerland m now i cm.uk- 
able m a military sense as being the only countiy that main- 
tains no standing army ; and the fact that, with an annual 
expenditure of only £200,000, she shows a force of 200,000 
men, has made her military institutions the study of econo- 
mists and the model for many w r ould-be military informers. 

The 13th article of tlie constitution of 1818 forbids 
the maintenance of a standing army within the limits 
of the confederation ; but every citizen is required to 
bear arms for the defence of the country, and for this 
purpose a certain military training is given at all schools 
The actual foices of the republic consist of a militia divided 
into three classes, — the “ auszug” or elite, the resolve, and 
the landwehr The stiength of the elite is fixed at 3 per 
cent, of the population, and that of the reserve at 1| per 
cent ; the landwehr includes all who have passed the elite 
and leserve up to the ago of 44. The total service is 
limited to twenty-five yeais. Within these conditions the 
cantons are allowed to raise their contingents and distri- 
bute the service as they please ; and it thus happens that 
service in the Mite lasts for five years in some cantons, and 
for fourteen years m others. Exemption from service is 
granted to certain Government and public officials, to the 
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clergy, surgeons, &c , all otliei citizens become liable oil 
attaining the age of 20. No substitutes aie allowed, and 
any one rejected for bodily infirmity, or exempted lioni 
any cause, is lequired to pay a small tax 

The stiength of the aimed foices of Switzeiland was 
given as follows m 1872 — 



Auszug 

r.esen e 

Landwehr 

'lotul 

Staff 

Infantiy 

Rifles (Scliarfschutzen) . 
Cuvaliy 

ArUlleiy 

Engineeis 

Administration 

66,649 

6,001 

1,013 

8,262 

1,245 

299 

39,078 

3,364 

1,086 

5,350 

1,059 

129 

54,334 

4,616 

1,571 

4,643 

743 

74 

841 

160,061 

13,981 

4,570 

18,255 

3,047 

502 

84,369 

50,066 

65,981 | 

201,257 


Of these, how ever, tlie landwehr exist on paper only, 
and may be left out of consideration , and the available 
lorce is estimated at about 105,000, of whom 70,000 
belong to the “auszug,” and 35,000 to the reseive 

The infantry are armed and equipped by their cantons, 
the recruit himself having to beai a poition of the expense. 
Before being placed on the rolls of the “auszug” he has 
to undergo a tiainmg of four weeks for the line, or five 
weeks for the nfles , and subsequently an annual tiaming 
of eight days while m the elite, and six days m the reserve 
Practically, however, the elite are commonly called out 
every second yeai only, and the tiainmg of the reseive is 
often omitted altogether The cavalry, artilleiy, and 
engineers have a leciuit’s course of six weeks, and an annual 
tiainmg of (nominally) a fortnight; but in practice the 
latter has been reduced to eight days every second year. 
The cavalry resemble our yeomanry, consisting of a 
wealthier class of men, who find their own horses; the 
engineers are selected from men following suitable trades. 
The whole army is formed m six divisions, and annually 
one or two of these aie assembled for divisional manoeuvres 
A handsome federal bariack foi infantry and cavalry and 
a permanent mstiuctional establishment exist at Thun. 
Officers aie required to go through a six weeks’ course at 
this federal school, and to attend one course of recruit 
training on appointment. The nomination of officeis, and 
promotions up to the rank of captain, are made by the 
cantonal governments ; promotion to the higher grades and 
appointments to the staff by the federal authorities, though 
usually on the recommendation of the cantons Candidates 
for the staff are required to go through a two months’ couisc 
at a staff school which is annually opened for the purpose 
A study of the military system of Switzeiland will at 
once explain its apparent cheapness The expenditure 
shown m the federal budget is only a portion of the real 
cost of the army ; to it must be added the expenses borne 
by the cantons and by the men themselves The actual 
cost is estimated by the best authorities at £533,000 per 
annum, or about £5 per head for an effective strength of 
105,000 men. In England the annual cost of the militia 
is about £8 per head, of the volunteers £3. The Swiss 
so-called army may take its place between our militia and 
volunteers. The men are less trained than our militiamen, 
but are generally better educated and of a more intelligent 
class. They show at least as much independence as our 
volunteers, and many things of acknowledged necessity 
are left undone, simply because the men will not do them. 
The officers are m all respects inferior, and that class 
who have previously seen service in the army is wanting 
In equipment the army is far behind our auxiliary forces, 
and an attempt made m 1872 to improve its organisation 
generally, and give the federal authorities more power, was 
successfully resisted by the cantons. During the war of 
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1870-71 five divisions of the Swiss army, amounting in aU 
to about 37,000 men, vveie mobilised and assembled on tlio 
fiontier, and supeificial obseiveis weie enthusiastic in 
their piaises of the oigamsation and efficiency of this citizen 
army. But their own commandei lepoited that there was 
£l mci edible fnctiomn the mechanism of the whole force,’’ 
that many of tlie battalions were m the lowest condition 
of discipline and efficiency , and that “ to march against 
an enemy with such troops as these w r ould indeed be a bold 
enteipnse and urged that “it would he far piefeiable to 
have an aimy weaker in point of numbers, but of better 
quality " What becomes of such forces when opposed to 
a real aimy has been abundantly illustrated by the history 
of the Fiench mobiles m the war of 1870. Svvitzci- 
land exists by the sufferance of her powerful neighbours, 
and her military institutions aie suited to such conditions, 
but not to apower that lelies on itself for its independence. 

Turkish Army. 

The Ottoman empne, whose power at one tune seemed 
to threaten the veiy existence of the Clnistian states, has 
long lost her teirors, and her military institutions are now 
studied lather to see what elements of lesistance to foreign 
aggiession she still possesses, than for the pait she may 
play m European politics. Her armies have lost their 
peculiai character and constitution, and with it much 
of the spirit which once made them formidable In 
the eaily days of hei rising power eveiy Osmanh was 
a soldier, and the whole nation was animated with 
that martial fanaticism that was tlie secret of her strength. 
As her conquests extended, her warriors were rewarded 
with giants ot land, and a system of military tenure aiose 
lesemblmg the feudal system of Western Europe. And 
though the Osmanli retained his simple habits and warlike 
spirit, the unfitness of such a militia for prolonged opera- 
tions soon led, as m the Chiistian states, to the establishment 
of a more permanent force. Sultan Amurath I. m 1360 
first formed a bodyguard of Christian captives ; and tins 
foicc, highly pnvileged and rewarded, soon swelled to large 
dimensions. Such was the origin of the jamssaiies, the 
earliest standing army m Europe, and for long the scourge 
and terror of the neighbouring Chiistian states. Like most 
proselytes, they weie more fanatical even than the genuine 
Osmanli, and this, added to a permanent organisation, 
made them for a time almost invincible. But success and 
indulgence pi oduced tlieir usual results , they became over- 
beaimg, corrupt, and foimidable only to their own country. 
From being the sultan’s slaves they became his masters, 
and the history of Turkey shows a long list of rulers 
appointed, deposed, or murdered by the janissaries. Two 
attempts to break their power failed disastrously. But 
Sultan Mahmoud II. was not daunted by a first failure, 
and when m 1826 he commenced his reorganisation of the 
army, and the janissaries again rose against Imn, they found 
him prepared The new troops remained faithful, and in 
a ternble three days’ struggle, m which 20,000 of their 
number were killed, the janissaries as a body were annihi- 
lated Mahmoud now hastened to reconstitute his army 
on European models ; but while his measures were still m 
embryo he found himself involved in a war with Russia, 
and though the newly-raised troops behaved with gallantry, 
the wai soon took an unfavourable turn, and ended dis- 
astrously for Turkey with the humiliating peace of Adrian- 
ople. The reforms instituted by Mahmoud were, however, 
carried on vigorously by his successor, Abdul Medjid, and 
form the basis of the present military institutions of 
Turkey. 

As now constituted, the Turkish forces consist of the 
“nizam,” or standing army; “ichtjat,” or first reserve; 
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« redif,” or second reserve, “ kijade,” or landfatuim, and a 
certain number of lriegnlar levies 

Although m principle every one is liable to service, the 
army is recruited entirely from the Mussulman population, 
Christians and others being exempted on payment of a tax 
called the “ b<$del ” The capital, the island of Ciete, and 
certain frontier districts, are by ancient privilege exempt 
both from service and from the tax The burden of the com 
scnption therefore falls on a compaiatively small pioportion, 
considerably less than one-half of the population The 
actual conscripts, however, are not numerous A consider- 
able proportion of the anny is raised by voluntaiy enlist- 
ment, the pay being sufficiently high to attract pool 
Mussulmans, and as personal substitutes, or exemption 
on payment of a fixed sum (in which case Government 
finds the substitute), are both allowed, all possessed of any 
means can and usually do escape seivice. The period of 
service is fixed at twenty yeais, — four in the lanks, two in 
the “ ichtjat,” six m the “redif,” and eight m the “lujade ” 
The strength of the standing army remaimng at 150,000 
men, the animal levy is fixed at one quarter of this, or 
-37,500 , and it is estimated that this will give 70,000 (two 
years’ contingents, deducting casualties) m the “ ichtjat,” 
about 200,000 m the '"redif,” and 250,000 m the “hijade,” 
or a total of 670,000 men. Practically, however, these 
numbers would never be attained, and a gieat part of the 
necessary organisation exists only on paper 

The standing aimy is divided into six army corps, 
corresponding to the six military districts or “ordus” into 
which the empire is divided, each aimy corps consists of 
fi to 7 infantry regiments, 6 or 7 rifle battalions, 2 to 7 
cavalry regiments, and 1 artillery regiment. There is 
no divisional or brigade organisation in peace time, the 
regimental commanders communicating dnecfc with the 
corps commanders; but m war tune brigades of two 
regiments and divisions of two bngades are formed The 
inf anti y of the standing army consists of 41 lme legi- 
ments of 3 battalions each, and 38 nlle battalions, or a 
total of 161 battalions Aline oi nfle battalion has 8 
companies, and a normal or war stiength of 33 ofliceis and 
800 men, the peace stiength is vanable, being l educed 
by furloughs gi anted at the discretion of the coips oi legi- 
mental commander, and seldom exceeds 400 Then regi- 
mental organisation, paiade formations, and drill, aie 
copied from the French The mfantiy umfoim, which 
until recently was also on the European pattern, is now 
more national, and consists of an open blue jacket, an 
ornamental waistcoat, leather sash, wide Turkish trouseis, 
yellow lace boots, and fez cap. The cavalry numbers 25 
regiments, all light cavalry, each of 6 squadrons, and 
numbering on war establishment 42 officers, 914 men, and 
856 horses The four centre squadrons are armed with 
lances, the two flank ones with breech-loading carbines , 
all cany sword and revolver besides The uniform is an 
open jacket and waistcoat like that of the mfantiy, but 
differently laced , the saddle is that known m Austna as 
the “Hungarian ” saddle 

The artilleiy consists of 6 regiments of field aitillery, 
attached to the several aimy coips, a reserve artillery regi- 
ment, and 7 regiments of gairison artillery A field 
artillery regiment consists of 15 batteries of G guns each , 
the reserve artillery regiment is similarly organised, and 
acts as a dep6t to the others The garrison regiments are 
distributed to the different fortresses, they aie formed of 
4 battalions of 3 companies, and have a war stiength of 
2040 men, but m peace scarcely number a third of that. 
The fortification corps, or corps of engineers, belongs to 
the artillery, and consists of 2 battalions of 4 companies 
each. The artillery ,has always been the best organised 
and most highly trained branch of the Ottoman aimy. 
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Mahmoud paid special attention to it, and it was the 
fidelity of that blanch that gave him the victory m the 
struggle with the jamssaiics Foreign officers, Germans 
especially, have always been largely employed m it, and 
by their exeitions have brought it to a state of efficiency 
contrasting most favourably with the lest of the anny 

The following gives the actual strength of the “ ni/am ” 
or standing army in 1870, and its estimated strength on 
war establishment (combatants only) — 

Actual iticngtli Fshmntcd war strength 

Infantiv 71,000 128,000 

C'dvahj lb.000 20,000 

Aitillei) (guns) 39(3 502 

Aftei completing four years’ sen ice in the ranks, the 
Turkish soldiei is passed into the “ ichtjat,” oi first leserve, 
for two years, dui mg which ho is liable at any time to be 
recalled, and cannot leave his distuct without pei mission 
The men oi this first reserve, estimated at 70,000, aie 
intended to foim sepaiate battalions, but are m all respects 
available for seivice like the standing aimy Actually a 
large numbei would be required to complete the “ mzam,” 
and the cadres and ofliceis foi these reserve battalions only 
partially exist. A few such battalions w r ere, howevei, 
formed at the time of the Yemen expedition in 1S70 
After two yeais in this first reserve, the soldiei is passed 
on to the “ redif,” or second reserve. The “redif ” can only 
be called out m war time, and is not liable for service except 
within the country. It is divided into two levies, each of 
three years’ contingents, and foims separate regiments and 
batteries , and it is pioposed to form these into army coips 
conespondmg to the existing corps of the standing anny, 
and consisting each of G infantry regiments, G nfle batta- 
lions, 3 cavalry legmients, and 1 aitilleiy legimcnt of G 
battei les But tins oigamsation exists on paper only, and 
it is veiy doubtful it the necessary caches and officers would 
be forthcoming Lastly, after six yeais m the “ledif,” the 
man is passed on to the “lnjade,” oi landsturm, for eight 
yeais, but this foxce, though liable to be called out m wai, 
is not oiganised even on papei. 

The inegular tioojis, which are raised m war, and at 
one tune fanned a pnncipal clement of stiength, aie of 
two kinds, — paid tioops (Baski-Bazouks) and volunteers 
(Spains, Bedouins, &c ) The founer aie usually raised 
by contract, the govcmoi oi a pro\mco receiving ordeia to 
raise a ceitain number, and being supplied with the 
necessary funds, and thereupon contracting with such chiefs 
or adventureis as undertake to f umiak the men at the lowest 
cost Most of the money finds its way into the pockets 
of the governor or conti actor, and but littlo goes to the 
Bash l-Ba/ouks In the last war between Ilussia and 
Turkey (1853-55) 20,000 to 30,000 of these weie raised, 
for the most pait ill-armed and wmise disciplined infantry ; 
but most of tbemw r eie disbanded before the close of the 
war The volunteers, on the other hand, though deficient 
in organisation, are zealous Mussulmans and bravo soldiers 
They come mostly from tho wild border tribes, in small 
bodies, under then own chiefs and beys, and furnish a very 
valuable megular cavaliy 

The Tuikish soldier of the present clay is generally docile, 
faithful, tern pei ate, and capable of undergoing great hard- 
ships or fatigue The fanuhai terms on which the sub- 
ordinate ofliceis mix with the men would be considered 
subvei&ive of discipline m any other army, but do not 
appear to be so in the Ottoman army, and serious military 
offences aie rare. "When well commanded, ho has shown, 
himself capable of great personal devotion and even heroism, 
but of a passive rather than an active character. Naturally 
calm and rather apathetic, he seems to have retained that 
fatalism which is a special characteristic of his religion, 
but to have lost the fiery zeal that distinguished Ina 
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ancestors,, and made them, whether individually or as a 
nation, such formidable assailants It may be questioned 
whether, in a puiely mihtaiy aspect, Mahmoud did not 
lose more than he gained by the destiuction of the jams- 
saiies and reorganisation of his army on modern models, 
and whether any amount of di ill and science will compensate 
for the old fanatical spmt But some such reforms weie 
necessary; Turkey could not continue to hold a place in 
Euiope, yet live the life of an Eastern nation and of an age 
long past Her new armies have showed themselves for- 
midable on many occasions; liei artilleiy promises to lival 
that of most Western nations , and if the Osmanli chaiactei 
is m some respects ill-suited to the scientific and fai -seeing 
character of modem warfaie, it still retains enough of its old 
religious fanaticism to make hei moie than ordinal llydangei- 
ous m a defensive and, as it would seem to her, a holy war 

In a notice of the military forces of Tuikey mention 
must be made of her vassal states, Egypt and Tunis, each 
of which is bound to furnish an auxiliaiy contingent m wai 
The military foices of Tunis and Tripoli are too insignificant 
to require special notice hei contingent is from 2000 to 
4000 infantry, 1000 cavalry, and 8 guns, and during the 
Crimean wai she did actually send about 4000 men to the 
seat of war m Asia Minor Egypt is now pledged to 
furnish an army corps of 30,000 men complete with cavalry 
and guns In the Crimean war she furnished fiist one and 
afterwaids two divisions, amounting to about 21,000 men, 
and during the insurrection in Crete she furnished a contin- 
gent of 1 0,000 men The Eg\ ptian ai my is almost the ciea- 
tion of its present luler, Ismail Pacha, who on his accession 
found only two mfantiy legiments and a few detachments 
of irregulars It now consists of 15 mfantiy regiments of 
3 battalions each, 3 rifle battalions, 4 cavalry regiments, 
2 regiments of field aitillery, and 3 of ganison artillery, 
and 1 battalion of sappeis, and numbers on war sliength 
about 52,000 infantry, 2500 cavalry, and 144 guns The 
peace strength is little more than half tins These troops 
are all organised and dulled on European prrncrples, 
mainly after French models Many of the highest officials 
are actually old French officers In addition to these, 
Egypt maintains a force of about 8000 saiuhchahs or 
irregular troops, who receive a higher rate of pay, hut are 
required to arm, clothe, and feed themselves, and are per- 
manently stationed on her frontiers. In case of war Egypt 
can raise about 10,000 irregular cavalry among the tribes 
that are subject to her 

American Army. 

The army of the United States of Ameiica is the last 
that calls for notice. Threatened by no powerful or war- 
like neighbours, the United States are saved from that 
ruinous competition m armaments which presses on the 
industry of European countries The American army is 
little more than a police force, of which a few regiments 
serve as a reserve to the civil power m the great towns, 
while the rest are dispersed in small posts along the fron- 
tiers or among the Indian distnets By an Act of 1870 its 
strength was limited to 30,000 men. It consists of 10 
regiments of cavalry, each of 12 companies or troops; 25 
regiments of infantry, of 10 companies each ; 5 regiments of 
artillery, and one engineer battalion. The cavalry, broken 
up in small detachments, partake more of the character of 
mounted police than of that of European cavalry They aie 
armed with swords and breech-loading or repeating rifles, 
and trained to act on foot as well as on horseback ; and the 
whole cavalry drill is assimilated as closely as possible to 
that of the infantry. The infantry are organised after the 
old English fashion in single battalion regiments of 10 
companies. The army is raised entirely by voluntary 
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enlistment , the term of sei vice is thice years, but it is now 
proposed to extend it to five, and re-engagements are 
encouraged. Two regiments of cavalry and thice of 
mfantiy are composed of negio soldiers, but commanded by 
white officeis The officeis of the army are furnished by 
West Point Academy, a military school equal to any m 
Europe. The course of mstiuction lasts four years, and 
includes all subjects of general education besides purely 
piofessional ones West Point is sought by young men of 
the best families m America, and the number educated 
there consideiably exceeds the lequncmonts of the army 
It is thus the means of spreading a certain military educa- 
tion thxoughout the country, and it was to this West Point 
training that the Southern eis owed the large number of 
excellent officeis that were found m then i aults m the war 

For military purposes the temtoiy of the United States 
is divided mto ten depaitments, and those grouped into 
four military divisions the South, comprising the depait- 
ments of the South and of Texas ; the division of the 
Missouri, comprising the depaitments of Dakota, the Platte, 
and Missoun, the division of the Pacific, comprising tlie 
departments of Columbia, California, and Arizona; and the 
division of the East, comprising the depaitments of the 
East and the Lakes 

By the constitution of Septembei 1787 the President is 
Commander-in-Chief of the army and militia of the Union, 
and Congress has powei to raise and support armies, to 
make rules for their government and regulation, and to 
provide for calling foith the militia to execute the laws 
of the Union, suppress insurrections, and repel invasions 
The Articles of War, by which all tioops when mustered 
mto service are governed, weic enacted in 180C, and are a 
close hut somewhat impioved copy of those in foice m tho 
English aimy, and much of their army regulations is 
identical with tho old general regulations and orders of tho 
loyal army. 

The military history of tho United States is as strange as 
the rise and rapid growth of tho nation. In 1790 the rank 
and file of tho army, as fixed by Act of Congress, amounted 
to 1210 men, and m 1814 an English expedition of only 
3500 men was able to seize and burn Washington, the 
capital of a countiy which even then numbered eight 
millions of inhabitants In 1861, at the commencement 
of the war of the secession, the whole regular force amounted 
to only 14,000 men. In April of that year the President 
called out 75,000 volunteers for thiee months to defend 
the capital, which was threatened ; and in May a further 
call for 42,000 was made. In July two calls for 500,000 
each were authorised by Congress, and as even tins 
vast force proved insufficient for the gigantic struggle 
which America had now embarked in, it was found neces- 
sary to introduce the conscription. In October 1863 a levy 
of 300,000 men was ordered, and in February 1864 a 
further call of 500,000 was made. Finally, in the begin- 
ning of 1865 two further levies, amounting in all to 
500,000 men, were ordered, but were only partially carried 
out in consequence of the cessation of hostilities. Tho 
total number of men called under arms by the Government 
of the United States, between April 1801 and Apiil 1865, 
amounted to 2,759,049, of whom 2,656,053 were actually 
embodied in the armies. If to these be added the 1,1 00,000 
men embodied by the Southern States during the same 
time, the total armed forces reach the enormous amount 
of nearly four millions, drawn from a population of only 
32 millions, — figures before which the celebrated uprising 
of the French nation in 1793, or the recent efforts of 
France and Germany in the war of 1870-71, sink into insig- 
nificance. And within three years the whole of those vast 
forces were peaceably disbanded, and the army had shrunk 
to a normal strength of only 30,000 men. (a. p, c.) 
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ARNAUD, Henri, the celebrated pastor, nnlitaiy leader, 
and historian of the Yaudois, was born, in 1641, at La 
Tour, or La Torre, m Piedmont. He is said to have served 
under William of Orange, and it is probable that he 
received pecumaiy assistance from that prince in his 
efforts to restore the exiled Yaudois to their native valleys j 
Owing to the ciuelties of Victor Amadeus of Savoy, fiom 
two to three thousand of these Yaudois had been forced to J 
take refuge m Switzeiland and the states along the banks 
of the Rhine , and twice they ineffectually attempted to 
return to their home But the English Revolution of 
1688, and the accession of William of Orange to the throne, j 
encouraged Arnaud to make a grand effoit. Concentrat- ' 
mg about 900 followers m the great forest of the Pays de 
Vaud, he remained m concealment for some tune , and at 
last embarked with them on the Lake of Geneva on the 
night of 16th August 1689. By September 16 they had 
entered the valley of San Maitino, after hard fighting with 
the French and Savoyard troops that harassed and opposed 
them Being now, however, m danger of attack from 
about 20,000 French and Piedmontese troops, they weie 
obliged to repair to the lofty table-land of the Balsille, 
which they fortified with such skill as to be able to with- 
stand the fiercest attacks of the enemy, repeatedly renewed 
through the whole winter. A general assault on the 
B alsill e (2d May 1690) by about 22,000 French was an 
utter failure, resulting in the decimation of the enemy, 
without the loss of a single man to Arnaud Hot caring 
to hazard a renewal of the assault the garrison withdrew 
from tins stronghold to Angrona, where, just wffien all 
chance of further escape seemed impossible, they learned 
that hostilities had broken out between Fiance and Pied- 
mont, and that their king, who had persecuted and 
expelled them, was now ready to receive them with open 
aims. Thus ended the “glorieuse rentrde des Vaudois 
dans leurs valldes,” effected, according to their own account, 
with a loss of only 30 men, while they made out that the 
joint losses of the Fiench and Savoyards fell little short 
of 1 0,000 men For a while the Vaudois ivere allowed to 
lemam m peaceful possession of their ancient homes , but 
when the war of the Spanish Succession biolce out, Arnaud 
and his followers took part m the combination against 
France, and rendered the allies effectual service When 
the war came to a close, the ungrateful king of Pied- 
mont once more joined the French monarch against his 
own subjects, and complied with the demands of that 
punce, that the Vaudois should he expelled from some of 
their valleys. The exiles, amounting m all to about 3000, 
found an asylum in Wurtemberg Arnaud, who had 
invitations from William III , and might have spent the 
remainder of his days m ease and honour m England, chose 
rather to continue the pastor of the exiles in the village 
of Schonberg, and wrote, m his retirement, the Histoire de 
la glorieuse Renti he des Vaudois dans leurs ValUes. It was 
punted m 1710, and dedicated to Queen Anne, and has 
been twice translated into English. Arnaud died at 
Schonberg m 1721, and every memorial that he left behind 
him was long chenshed by his followers and their pos- 
terity. 

ARNAUD, or ARNOLDUS, DE VILLA NOVA, a 
physician, alchemist, and astrologer, who lived at Pans 
about the end of the 13th and beginning of the 14th 
centuries. The discovery of the three principal acids, — 
sulphuric, nitric, and hydrochloric, — has been attributed to 
him, but Hoefer (Hist, de la Ohimie , t. i. p. 385) has 
shown that these had all been discovered long before his 
time. His works, with a life prefixed, -were printed at 
Lyons, first in 1504, folio, and again with the notes of 
Nicholas Tolerus, m 1520, folio , also at Basel in 1515 and 
1585. 
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ARNAULD, Anc.elique (called Angffiique de Saint- 
Jean), niece of the fiist or gieat Angdhque, was bom m 
1624 She was educated at Port-Royal, and took the veil 
m her twentieth year. In 1653 she was made sub-pnoress. 
During the persecution of the Jansenists, fiom 1061 to 
1664, she was the chief suppoit of the nuns m their 
resolute refusal to sign the Eormulaiy of Alexander VII. 
Along with some others she w r as put into confinement, and, 
even after permission had been given to leturn to Port- 
Royal, they continued to be under the close surveillance of 
soldiers, who were not withdrawn till 1669, after the 
“ peace ” edict of Clement IX. In 1678 Angelique was 
elected abbess, which office she continued to hold till her 
death m 1684. She has left seveial works, m paiticular 
the Memoires pour se? vir a V hist on e de Pot l-lloyal, <Lc , 3 
vols , 1742, which throw much light on the life of her 
great aunt See Arnauld, Jacqueline Marie 

ARNAULD, Antoine, one of the greatest Fiench 
theologians and plnlosopheis, was bom at Pans, Feb. 8, 
1612 His father was the most famous advocate of the 
time, and had gained special distinction by his defence of 
the university against the Jesuits m 1594. Of his large 
family, Antoine was the twentieth and youngest child. 
As he was at fiist destined to follow his father’s profession, 
he turned his attention to legal studies as soon as he had 
completed the usual course of education at the colleges of 
Calvi and Lisieux But the earnest advice of his mother, 
a deeply religious woman, who afterwards became an 
inmate of Port-Royal, induced him to give up the profession 
of a lawyei and to engage m the service of the chuich. 
He received his first instructions in theology from Lescot, 
confessor of Richelieu, but Ins teacher’s influence over his 
mind was greatly weakened by the study of some woiks of 
Augustine, which, at the request of his mother, had been 
recommended to him by St Cyian The thesis which he 
presented for the degiee of bachelor in 1635 showed 
manifest traces of Augustine’s influence, and gave great 
offence to Lescot Arnauld now entered the Sorbonne, 
and from 1638 to 1640 piofcsscd the couises of theology 
and philosophy requisite for a licence. In 1641 he was 
ordamed pucst, and took his degree of doctor After 
being twice rejected on formal grounds, or, peibaps, from 
the hostile influence of Lescot, he was, m 1634, admitted 
a membei of the Society of the Soi bonne In 1641 his 
mother died Her last words, in which she imploied him 
to hold stcdfastly by the truth, nude a deep impiession on 
his mind He gave up seveial benefices which he had 
obtained, and resolved to devote himself with all his soul 
to the defence and propagation of what he believed to be 
the truth. Between 1641 and 1643 he composed a 
treatise m two vols, De la Necessity de la Foi (not published 
till 1700), and another, Theologie Morale des Jmdtes. In 
August 1643 he published his famous woik, De la 
Fiequente Communion, expressly directed against the 
Jesuits, who held that the meic mechanical reception of 
the sacraments was sufficient, and that previous preparation 
and actual repentance were of secondary importance. 
They had even gone the length of saying, that the more a 
man sinned the more frequently and boldly should he 
approach the table of communion. Ainauld’s book was 
sanctioned by many doctois of the Sorbonne, and by 
several bishops and archbishops. It was denounced by 
the Jesuits, one of whom, by name Nouefc, preached 
against its heretical tenets, and called Arnauld an lieresiarch 
worse than Calvin or Luther. This, however, carried 
matters too far; the Sorbonne and the bishops, who had 
given their sanction, were implicated in such a condemna- 
tion, and, by their influence, Nouet was compelled to retract. 
But the Jesuits insisted that the work must be judged at 
Rome, and laid special stress on a sentence in the preface, 
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due not to Arnauld, but to De Baicos Tins sentence they 
held to be adverse to the Papal supremacy, and they so 
wrought upon Mazann as to obtain fiom him a deciee 
commanding Arnauld and De Baicos to repair to Lome 
Such intense excitement and indignation were roused by 
this deciee, which stiuck a blow at the fieedom of the 
French Church, that Mazann apologised and withdiew it. 
De Barcos, who had made preparations for his journey to 
Rome, now learned that the Jesuits weie forming holder 
and more dangerous designs against Arnauld and himself. 
He withdrew into concealment and warned Arnauld, who 
followed Ins example. The book was examined at Rome 
and defended by Bourgeois, a doctor of the Soi bonne, 
and only the one sentence m the preface fell undei Papal 
censuie 

Scarcely was this conti oversy over, when a fiesh cause 
of trouble aiose In 1640 appeared the Augustinus of 
Jansen, bishop of Ypies, the gieat object of which was to 
show that the doctrines of Augustine on grace, freewill, 
and redemption, were opposed to those of the Jesuits, 
which were really semi-Pelagian This woilc fell undei 
Papal censure in 1642, in the hull In eminent i, which 
condemned it as a revival of the enors of Bajus Arnauld, 
m 1643, wiote some observations and considciations on 
the bull, and in 1641-43 a first and second apology foi 
Jansenius For a tune there was little opposition made 
by the Jesuits, and Arnauld, besides superintending at 
Port-Royal, occupied himself m translating into Fiench 
some of Augustine’s woiks, and into Latin his own treatise 
De la Fi equente Communion At last, in 1 649, one Cornet 
proposed to the Soibonne seven propositions which he 
maintained to be heretical. Of these, five were diawn 
horn the Augustinus of Jansen. The other two proposi- 
tions were allowed to diop, and after much controveisy 
the five were condemned by a Papal bull in 1653. Two 
years latei the due de Liancourt, whose chaplain was a 
Jansonist, and whose grand -daughter was an inmate of 
Pol t Royal, was refused absolution by a Jesuit confessor 
unless he dismissed his chaplain and withdrew Ins 
grand-daughter from the heretical community. Arnauld 
wrote two letteis upon this affair — the first anonymously, 
the second signed with his name, and addressed to the 
due de Lumes. In this second letter it was stated, — 1st, 
that the fathers of the church exhibit to us, m St Peter, a 
samt who was deficient in saving grace ; 2d, that the five 
heretical propositions were not contained in the Augustinus. 
This second statement contains the celebrated distinction 
of the questions “ de jure ’ and “ de facto ” As a matter 
of right, — of faith, — the propositions weie heretical, •wher- 
ever they occurred, but as a matter of fact, they weie not to 
be found in Jansen's book m the sense asenbed to them by 
liis opponents. The Jesuits held that this was really a 
rejection and defiance of the Papal hull , and, m 1656 
they prevailed on the Sorbonne to expel Ainauld, deprive 
him of his doctorate, and pass a decree to the effect that 
all future membeis of their body must sign the censuie 
Aimauld’s defence against this decree was undertaken by 
Pascal, who, m his brilliant Provincial Letters , brought 
down the dispute to the level of public compiehension 
Arnauld continued to live m letirement, and, in company 
with Nicole, composed the valuable Poit-Royal treatises on 
grammar, logic, and geometry. In 1668 the peace of the 
church allowed him to emerge from his retirement He 
was received with great honour, and devoted himself to 
defending Jansenism from the imputation of leading to 
Calvimstic heresy. To refute this calumny he had already 
published (m 1664) the work known as the Petite 
perpetrate de la, Foi , and in 1669 appeared the first 
volume of the Grande perpetuite de la Foi de VEglise snr 
PEucIiaristie, which was continued in 1671 and 1674. 
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This great defence of transubst. m tuition, though appealing 
undei Arnauld’s name, was mainly the work of Nicole 
Ainauld followed it up with several polemical writings 
against the impious and nnmoial tendencies of Calvinism 
Duung this tune also he was engaged m his elaborate 
assault on the moxal doctnnes of the Jesuits, the fii&t 
volume of the Moiale Pratique des Jesiates appeared m 
1669, and seven other volumes followed at intervals up to 
1694 

In 1679 Arnauld was again compelled to conceal himself 
He fled fiom Fiance, and, pursued by the enmity of the 
Jesuits, w r ent from Hons to Toumai, thence to Ghent, 
fiom Ghent to Biussels, and, after having been diiven into 
Holland, settled at Biussels from 1682 to 1690. In 1690 
he was again compelled to leave his refuge, hut, after wan- 
deung about foi four years, returned to Biussels, where he 
died on the 8th August 1694 He u T as bulled m secret, 
and his heart was sent to be mtei red at Port -Royal Dur- 
ing the last years of his life his activity ne\ei slackened 
While continuing the large works alieady begun, he 
entered on a long philosophical discussion with Male- 
branche, in the couise of which he published his tieatise 
Des Y rates et des Fausses Idees, 1683, the P/Jlexions Plulo- 
sopluques et Theologiques , 1685, and a number of letters to 
Malebranche. He was also engaged m keen controversy 
with his old fnends Nicole and Domat. Of his unweaned 
activity a charactenstic lllustiation is his leply to Nicole, 
who urged him to rest fiom his labouis “Rest 1 ” replied 
he, “shall we not have the whole of eternity to lest in'?” 

As a theologian Ainauld stands high among French 
waters, not only fiom the mattei of his works, but fiom 
their style He was the first to intioduco a puie and 
grammatical mode of composition, and to lay aside the 
infinitely numerous subtleties of the preceding centimes 
His writing is singularly vigoious and clear. His philo- 
sophic reputation lests on his doctrine of external percep- 
tion and his work on logic. lie was perhaps the first to 
oppose the theoiy of representative ideas, or of percep- 
tion through the ideas of objects, which ideas exist apart 
fiom the perceived thing and the perceiving mind. Ac- 
cording to him, we peiceive things m ideas, hut the idea 
is the same as the perception ; we have, in short, only 
a modification of the mind, conditioned by, or containing 
objectively, the thing itself. This mental state is subjective, 
hut with an objective refoienee , to mark the first charac- 
teristic, it may be called perception, to mark the second, 
idea In many points Arnauld anticipates Reid’s objec- 
tions to representative ideas, but tlieir theories of percep- 
tion can scarcely he regarded as identical. The Art de 
Penscr, familiaily known as the Port-Royal Logic, is the 
best specimen of the logic of the Caitcsian school. It is 
fresh, clear, and instructive, not overburdened with the 
useless paraphernalia of scholastic forms, but rich in practi- 
cal precepts and examples. It is, however, m the mam 
popular, and falls far short of a scientific presentation of 
the theory of thought. It has been fieqnently republished 
in France, and has been much used both m England and 
in Germany. The complete edition of Ai n a aid’s works, 
with life by Larnere, is m 45 volumes, 4to, Pans and 
Lausanne, 1775-1783. 

ARNAULD, Jacqueline Marie (better known by her 
religious name, Marie Angc'lique de Ste Magdeleme), bom 
8th (September 1591, was the second daughter of Antoine 
Ainauld, the celebrated advocate. She was early destined 
for the church, and assumed the dress of a novice in 1599. 
By concealing her age from the Pope, her father obtained 
a bull nominating her abbess of Poit-Royal when she was 
little more than eleven years old. For some time after 
entering on office she spent a purely secular life, perform- 
ing the needful religious exercises, but taking little or no 
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interest in them, and gradually aoqmnngan intense dislike 
to the profession she had adopted. At last, in 1 60S, a ser- 
mon preached in the convent chapel produced a great 
change m her mind She now saw that her true 
duty and happiness lay m the work of the convent , 
she inflicted on herself severe penances, persuaded 
the nuns to adhere rigorously to their vow of poverty, 
and excluded even her own relatives from the clmster 
precincts. The fame of the reformation wrought by 
her earnestness spread abroad, and when Mine d’Estrdes, 
abbess of Maubuisson, was, on account of her gross mis- 
conduct, removed and sent into confinement among the 
FiUes Pemtentes at Pans, Angelique was appointed to take 
charge of the convent. Fiom this she was forcibly ejected 
by Mme d’Estrdes, and had to be reinstated by a body of 
the royal archers Tor five years she laboured m Maubuis- 
son, and "wrought a considerable change m the state of the 
convent. In 1623 she returned to Poit-Royal, and three 
years later, as their accommodation became too limited foi 
their numbers, the community removed to the house 
known as Port-Royal de Pans Here Angdlique accom- 
plished what she had long desned , she was allowed to 
resign her dignity as abbess, the office was made tuenmal, 
and the occupants of it w r ere elected by the nuns. From 
1633 to 1636 she acted as supenor of a religious commu- 
nity newly instituted in Pans, and then returned, as prioress, 
to Port-Royal, where her sister Agnes had been elected 
abbess. In 1648 she, with a few companions, went back 
to Port-Royal des Champs, and there had opportunities for 
showing much kindness to the poor, who weie oppiessed 
by the disastious civil wars. Angdlique died in 1661, just 
before the great storm of persecution broke over Port-Royal 
Materials for her life are to be found in the general histones 
of Port-Royal, and m the works of the younger Angelique 
A very full memoir of her is given m Miss Frances 
Martin’s work, AngShgue Arnauld , Macmillan, 1873 
ARNDT, Ernst Mokitz, a distinguished Gei man 
patriot, poet, and historical and miscellaneous water, w r as 
a native of the island of Rugen m the Baltic, which at the 
time of Ins birth belonged to Sweden He was bom at 
Schoritz on the 26th December 1769 The second of a 
family of eight, he inherited from his father the sound 
min d m the sound body, good sense, piactical sagacity, 
warm feeling, and a strong will , and from his mother the 
earnest, devout, and Christian spint which animated all 
his wmrds and deeds. After passing his boyhood m his 
father’s house, familiar with the solitudes of sea and wood, 
trained in habits of accurate observation and cheeiful 
activity, and stimulated by books to literary attempts of 
his own, he was sent, m 1787, to the gymnasium of 
Stralsund. There he studied for two years, and, after 
spending the next two years in the old home, he en- 
tered, m the spring of 1791, the university of Greifswald, 
whence he removed to Jena There he fell under the 
influence of Fichte, whose teachings he received with eager 
love, and whose memory remained ever dear to him 
Destined for the church, he applied himself at first to the 
study of theology, but after some yeais, conscious of no 
inward call, he renounced that pursuit. In 1796 he 
became a private tutor at Altenkirchen , visited afterwards 
Austria, Hungary, Italy, and France, giving to the world 
the fruits of his observation in a series of remaikable 
volumes published m the course of the following years ; 
and m 1800 settled at Greifswald as “ pnvat-docent ” of 
history and philology In 1806 he was named professor 
extraordinary His special faculty and vocation distinctly 
revealed themselves in his bold History of Seifdom in 
Pomerania and Rugen (1803}, for which he was denounced 
by the nobles to the king of Sweden. So convincing was 
the book that, in 1806, serfdom was abolished. In his 
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next work, Geist dtr Zeit (1807), he aimed at a higher 
mark. He fl un g down the gauntlet to Napoleon I who, 
in the campaigns of Austerlitz and J ena, had laid Germany 
prostrate before him, and in burning -words he called on 
his countrymen to rise and shake oft the hateful j oke So 
great was the excitement produced by this appeal that 
Arndt, to escape the vengeance of Napoleon, took refuge 
in Sweden The work passed through fifteen editions, 
and grew into four volumes, to which a fifth pait, entitled 
Pro Populo Gei mamco, was added in 1854 Arndt having 
thus erected the banner of German freedom and unity, 
devoted himself thenceforth with unflagging courage to the 
great cause In pamphlets, poems, and songs he com- 
municated his own enthusiasm to his couutiymen , and he 
zealously co-operated with Stem m the reorganisation of 
the army and prepaiation for the final struggle. The War 
of Liberation followed, and Gennany was free. Long 
yeais were, however, to pass before unity was attained 
One of the most famous of Arndt’s songs wms that 
commencing, “ Was ist dei Heutschen Yaterland ” After 
the peace he returned to Germany, edited at Cologne a 
political journal, entitled Her Wachter (1815-16), and m 
1818 was appointed to the chair of history at Bonn But 
his bold demands foi constitutional reform offended the 
Diet, and being deprived in the following year, he passed 
twenty years m retu ement and literary activity. In 1 840 he 
was reinstated m his professorship, and in 1841 he was 
chosen rector of the university The revolutionary outbreak 
of 1848 rekindled in the venerable patriot his old hopes and 
eneigies, and he took his seat as one of the deputies to the 
National Assembly at Fiankfoit Seeing no prospect of a 
satisfactory issue he lefcued with the adheients of Yon 
Gagern With laie fieshness and vigour lie continued to 
lectuie and to wnte, and on his 90th Lnthday leceived 
fiom all pai ts of Geimany good wishes and love-tokens 
About a month later, Januaiy 29, 1860, he made a peace- 
ful dcpaituie out of the woild Arndt was twice manned, 
fust m 1800, but Ins wife died m the following year m 
giving birth to a son; he inained a second time m 1817. 
Among his numerous works, in addition to those alieady 
named, aie — Nebenstunden, eme Besch cibung und Gesihichte 
der Sthoillandischen Inseln und der O) laden (1820), Hie 
Frage ubei die JTtedei lande (1831) , Hi mneimgen aus dem 
ausscin Leben (1843) , Wanda ungen und Wandlungen mii 
dem Racks/? eiheri n H IL F. von Stem (185S) , and a com- 
plete edition of his Gedichte (1860) Lives of Arndt have 
been wntten by W Neumann and Wilhelm Baur, and Btatues 
have been erected to his memory at Schontz, his birth-place, 
and at Bonn, wdtere he lies bailed (w. i, it. c.) 

ARNDT, John, was a famous Protestant theologian of 
the 16th century, and may he regarded as the founder of 
the German Pietism of a later generation. He was bom 
at Rallenstadt, m Anhalt, in 1555, and studied m a \ancly 
of universities — in Helxnstadt m 157G , m Wittenberg m 
1577, when the crypto-Calvimst contioversy was at its 
height, and where he took the side of Melanchthon and the 
crypto-Calvimsts, in Strasburg, under Pappus, who was 
a stnet Lutkeian and had a great influence over him; in 
Basel, where he studied theology under Suleer, and also 
medicine. In 1581 ho went back to Ballenstadt, but was 
soon recalled to active life by his appointment to the pas- 
torate at Badeborn m 1583 After some time his Lutheran 
tendencies exposed him to the anger of the authorities, 
who were of the Reformed church. Ho found an asylum 
in Quedlmburg, and afterwards was transferred to St 
Martin’s church in Brunswick, Arndt’s fame rests on his 
writings, which were mainly of a mystical devotional kind, 
and were inspired by Bernard, T’auler, and Thomas k 
Kempis. His principal work is The True Christianity, 
which has been translated into most European languages, 
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and has served as the foundation of many devotional voiks, 
both Roman Catholic and Protestant In this book 
Arndt d\\ ells upon the mystical union between the believer 
and Christ, and his aim is to correct the purely forensic | 
side of the Reformation theology, which paid almost 1 
exclusive attention to Christ’s death for His people, by j 
di awing attention to Christ’s life in His people. Like j 
Luther, Arndt was veiy fond of the little anonymous book, 
Deutsche Thao logic, and published an edition with a pieface | 
recommending it The fiist edition of his Ti ue Chi istiaiuty 
appeared m 1605. His other works are The Death of 
Adam and the Life of Christ , Thoughts on vanous Books of 
the Bible , The House and the Heai t Chuich, Soul Medicine 
jor the Pestilence, and De Unione Ciedentium cum Chisto 
His Ti ue Christianity has been translated into English at 
least twice, and has gone thiough a great number of 
editions, the best known translation is that of A. TV. 
Boehm, Lond 1720. Seveial of his seimons are published 
in R Nesselmann’s Buck der Predigten, 1858 Arndt has 
always been held in very high repute by the German 
Pietists, and the founders of Pietism, Spener and Storr, 
repeatedly call attention to him and his writings j they 
have gone so far as to compare him to Plato, cf. 0 
Scheele, Plato und Johan Arndt, Bin Voi ti ag, Ac, 1857 
A valuable account of Arndt is to be found m C Asck- 
rnann’s Essai sur la Vie , etc , de J Ai ndt (t m. L ) 
ARNE, Thomas Augustine, musical composer, was 
born in London on the 28th May 1710, his father being 
an upholsterer. Intended for the legal piofession, he was 
educated at Eton, and afterwards appi enticed to an attorney 
His natural inclination for music, however, proved n re- 
sistible, and his father, finding fiom his performance at 
an amateur musical paity that he was already a skilful vio- 
linist, furnished him with the means of educating himself 
in lus favounte art. In 1733 he produced his first woik, — 
a setting of Addison’s Bosamond, the heroine’s part being 
intended for his sister, who afteru ards became celebrated 
as Mis Cibber. This proving a success was immediately 
followed by a builetta, entitled The Opera of Operas, 
based on Pieldmg’s Tom Thumb His individuality of 
style first distinctly asseited itself m the music to Milton’b 
Camus, which was performed at Duuy Lane m 1738, and 
speedily established his reputation In 1740 he wrote the 
music for Thomson and Mallet’s Masque of Aljied, which 
is noteworthy as containing the most populai of all his 
aus — Bide Britannia, In the same year he mauied 
Cecilia Young, who was considered the finest English 
singer of the day. Along with his wife he went, in 17 42, 
to Ireland, where he remained two years. On his return 
to London he was engaged as leader of the band at Driny 
Lane Theatre (1744), and as composer at Vauxhall (1745). 
In 1759 lie leceived the degiee of Doctor of Music from 
Oxford. Three years later he produced, at Covent Garden, 
las opera of Artaxerxes, the popularity of which is attested 
by the fact that it continued to be performed at intervals 
for upwards of eighty years. The libretto was a transla- 
- tion by Arne himself, very poorly executed, of Metastasio’s 
Ariaserse. In addition to his numerous operas, Arne wrote 
'several oratorios, which made little impression at the time, 
and are now almost entirely foigotten. His success m this 
department might have been greater but for the contem- 
porary existence of the transcendent genius of Handel, 
though his deficiency m grandeur of conception and scien- 
tific resource is enough of itself to account for his failure. 
He is, however, undoubtedly entitled to a place in the first 
lank of native English composers. Though inferior to 
Purcell in intensity of feeling, he has not been surpassed by 
any of the school as a composer of graceful and attractive 
melody. There is something akin to genius in such airs 
as Rule Britannia and Where the bee sucks, which still 
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retain their original freshness and popularity As a 
writer of glees he does not take such high rank, though lie 
deserves notice as the leadei m the revival of that pecu- 
liarly English form of composition. Dr Arne died on the 
5th Maich 1778. 

ARNHEM, or Ajrnheim (according to some the 
Aienacim of the Romans, Arnoldi Villa m the Middle 
Ages), the chief town m the province of Guelderland, m 
the Netherlands, on the right bank of the Rhine along the 
slope of the Veluve Hills It is a clean and prosperous 
place, in a pleasant and beautiful district, and is much 
frequented by the wealthy merchants of the Low Countnes, 
whose villas and gardens adorn its environs. The Grootc 
Keik, or principal church, formerly dedicated to St Mai tin, 
and now to St Eusebius, contains, besides other objects of 
interest, the maible monument of Charles of Egmont The 
Stadhuis, or town-house, by Maarten van Rossum, is remaik- 
able for the giotesque ornamentation which has earned it 
the name of the Duivelshuis, There are also a government- 
house, a court-house, a gymnasium, an orphanage, a hos- 
pital for invalided soldieis (Bronbeek’s), a large assembly- 
hall (Musis Saa uni), a library, a theatre, barracks, and a 
good number of churches and schools The town, formerly 
connected with the Hanseatic League, has still a consider- 
able tiaffic by liver and canal and rail, manufactures 
tobacco, which is largely cultivated m the neighbourhood, 
woollen and cotton goods, paper, earthenware, soap, &c , 
carries on wool-combmg and dyeing, and has oil and bark 
nulls. Arnhem was fortified in 1233 by Otho III , duke 
of Guelders. In 1505 it received the right of coming from 
Philip of Spam, duke of Burgundy. In 1514 Charles of 
Egmont took it from the Burgundians In 1543 Charles 
V. made it the seat of the Council of Guelders. The 
States-General got possession of it in 1585, and it resisted 
all the attacks of the Spaniards. In 1586 Sir Philip 
Sydney died there from the effects of his wound The 
French took the town m 1672, but left it dismantled in 
1674. It was isfortified by Coekoom in the beginning of 
the 18th century. In 1795 it was again stormed by the 
French, and in 1813 it was taken from them by the 
Piussians under Bulow. 

ARNICA. A genus of plants belonging to the natural 
order Composites (composite family). /Phe flowers are 
clustered in heads (capitula), and are surrounded by an 
involucre composed of two rows of small leaflets called 
bracts. The outer flowers of the head are strap-shaped 
(ligulate), and contain pistils only, while the inner or 
central florets are tubular and have both stamens and 
pistils. The style is hairy, and the fiuit is cylindrical, 
tapering at each end, and bears at itB summit a pappus, 
consisting of rigid hairs m a single row. The most impor- 
tant species is Arnica montana (mountain tobacco), a 
perennial plant found m meadows throughout the northern 
and central regions of the northern hemisphere, but not 
extending to Britain. It grows on the mountains of 
Western and Central Europe. A variety of it, with very 
narrow leaves, is met with m Arctic Asia and America. 
The heads of flowers are large, orange yellow, and borne 
on the summit of the stem or branches. The outer ligulate 
flowers are an inch in length The achenes (fruits) are 
brown and hairy. The root, or rather the root-stock, has 
been used in Pharmacy. It is contorted and of a dark 
brown colour, an inch or two in length. It gives off 
numerous simple roots from its under side, and shows on 
its upper side the remains of rosettes of leaves. It yields 
an essential oil in small quantity, and a resinous matter 
called arnicm. Arnica has been used as a stimulant in low 
fevers, and also in cases of palsy. It is said also to act in 
promoting perspiration. It is a popular remedy for chil- 
blains, and it is said to prevent the blackness of bruises, 
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The flowers have also been used in the form of tincture 
They have an unpleasant odour The plant is not much 
used at the present day (j H B ) 

ARN1M, Bettina yon, famous for her acquaintance 
and correspondence with Goethe, was a member of the 
Brentano family, and born at Frankfort, April 4,^1785 
Her acquaintance with Goethe continued from 1807 until 
1811, when it was brought to a close by her offensive 
behaviour to his wife Shortly after his death she published 
an extensive correspondence alleged to have passed between 
the parties Its genuineness was immediately contested 
by Goethe ’3 old friend Biemer, and the discussion leaves 
no doubt that it is everywhere mtei polated, and to a 
great extent wholly fictitious. Bettina never could produce 
the originals of the letters , and it has been demonstrated 
that the sonnets which she claimed as addressed to herself, 
and as partly versifications of her own ideas, were m fact 
addressed to Minna Herzlieb before Goethe had even seen 
Bettina This discovery effectually lelieves the poet’s me- 
moiy from some very unpleasant imputations The literary 
merits of the work are m some respects \ery considerable 
Nothing can surpass Bettina’s liveliness, fieslmess, origi- 
nality, and graphic power when dealing with actual persona 
and things she is, unfortunately, addicted to abstract 
speculation, and then becomes unintelligible Though 
probably equally supposititious, her correspondence with 
the friend of her youth, the interesting and unfortunate 
Caroline von Gunderodc, is supcnor to her more cele- 
brated woik fiom its greater truth to nature , and her almost 
unknown volume of professed letters to and from her 
brother, Clemens Brentano, is the best of all These later 
productions failed to attract a public sated with her 
peculiar mannerism, and Bettina had sunk into compara- 
tive obscurity befoie her death m 1859. Bettina was a 
true member of a family whose folly was in her time 
proverbially said to begin where the folly of otheis ceases 
Her vanity, caprice, mendacity, and utter want of principle 
can only be excused on the supposition of her virtual nre- 
sponsibility for her actions She possessed a brilliant fancy, 
and her remarks occasionally display great penetration, her 
conventional powers are described as marvellous One of 
her freaks was to tianslate her correspondence with Goethe 
into English, the result is an unparalleled literary cuuosity 
The evidence respecting this correspondence is ably summed 
up in Mr Lewes’s Life of Goethe (R G.) 

ARNIM, or Arnhem, Johan Glorg Baron von, one 
of the most distinguished men duimg the penod of the 
Thirty Years’ War, both as a general and as a diploma- 
tist, was born m 1586, at Boitzenburg, in the province of 
Brandenburg He entered the Swedish army, and seived 
under Gustavus Adolphus In 1626 he, though a Protes- 
tant, v r as mduced by Wallenstein to join the imperial army 
He gamed great distinction by his military and diplomatic 
talents, and became the close fnend and faithful ally of 
Wallenstein After the dismissal of the latter from his 
command m 1630, Armm w r ent over to the elector of 
Saxony, and, at the battle of Leipsic, led the left wing of 
the united Saxon and Swedish armies But he disliked 
the Swedes, who distrusted him , and it was mainly by his 
influence that the elector detached his forces from 
Gustavus Adolphus, and that at the peace of Prague the 
Saxons seceded from their alliance w ith Sweden In 1 632 
Wallenstein, who had been restored to his command, took 
the field against his old comrade, but little was done by 
either, and more than a suspicion was roused that they 
were playing into each other’s hands. In February 1634 
Wallenstein was assassinated, and Arnlm at once began 
more active operations. In May he gained a great victory 
over the imperialists at Liegmtz ; but after the conclusion 
of peace, not thinking himself sufficiently honoured by the 
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elector, lie withdrew to his castle of Boitzenburg Here 
he was seized by the Swedes, and imprisoned at Stockholm. 
He escaped, and was engaged m raising an army to revenge 
himself when he died suddenly in 1641. 

ARNIM, Karl Otto Ludwig von, a German writer 
of travels, was born at Berlin m 1779, travelled from 
1835 to 1844 tbiougb Turkey and Gieece, Fiance, Spam, 
and Italy, and died in 1861 He w r as attached for some time 
to the Geiman embassy at London, and wrote in English 
Napoleon's Conduct toiociids Ftussia (1814), and German 
National Melodies (1816) He also tianslatcd some Eng- 
lish plays and poems His reputation lests mainly on his 
Fluchtige Beme? Lun gen ernes ftuchtig Beisenden (1838-1850), 
w r hich aie highly praised for their lively and gi aceful style 
ABNIM, Ludwig Achim von, a distinguished German 
poet and novelist, w r as born at Berlin in 1781 He studied 
at Vienna and Gottingen, and took the degiee of MD, 
though he never practised as a physician His attention, 
however, m his early years seems to have been specially 
duected towards the natural sciences, and his first literary 
peiforaancc ( Thcoue der Eleltnschen E? scheinungen) was 
in that depaitment But even m this essay he shelved the 
fondness for the supernatuial and the predilection for 
romance that appeared so stiongly m his next woik, Ariel’s 
Ofenlarunqen, 1804 In the same year he published 
Hailin’ s Liebesleben, with an appendix containing a bio- 
graphy of Rousseau He spent some years m travelling 
through parts of Germany and collecting old popular 
legends and songs A selection of these he published at 
Heidelberg m conjunction wnth the poet Clemens Bren- 
tano, whose sister Bettina (noticed above) he afterwards 
married. The volumes, entitled Des Knaben IVundeihom, 
were received with great favour In 1809 lie published 
the Wmte?gaiten, a collection of tales, m 1810 an admir- 
able novel, Die Giafin Doloies, in 1811 a humorous 
dramatic romance, Halle nnd Jerusalem, and a novel, 
Isabelle von jEgypten , and two years later his Schaubuhu 
or dramatic pieces. His literary activity was for some 
time interrupted by the war m Germany, but m 1817 he 
published his lust great romance, Die Ki onenwachter, the 
scene of which is laid in the time of the Emperor Maxi- 
milian Armm died in 1831 His woiks have been 
published in a collected form at Beilin, 1839-1846 They 
manifest great originality of invention, but are for the most 
part marred by the utter absence of hteiaiy foim, being 
vague, incoherent, and whimsical to the last degree 
Armm is the subject of a brilliant but much too favorn- 
able caticism in Heine’s De VAllemagne 

ARNISAEUS, Henningus, a German physician, was 
born at Halbci.stadt, probably about 15S0 After com- 
pleting his studies at the university of Helmstadt and 
taking his degree as doctor of medicine, he seems to have 
lectured for some time on moral philosophy at Fiunkfurt- 
on-the-Oder In 1613 he was appointed one of the pro- 
fessors of medicine at Helmstadt, and he is said to have 
constructed there a chemical laboratoiy and a botanical 
gaiden His anatomical plates were 'v cry celebrated, and 
some of them were extant in the time of Haller, In 1620 
he wa'j made court physician to Christian 3 V of Denmaik/ 
and removed to Copenhagen, where he died m 1638, The 
greater number of his extant w’oiks arc on the tluory 
of politics, such as Dost ? ilia I’oldica, published after las 
death, De Bepublica , Dejure Majt stalls, Ac. ; the following 
medical tracts are ascubed to him, DisqumCiones de pa? iut 
humani legiiimis te?'mini$ and JJisputatio de Ivexmerea, 
ARNO (the ancient Arnus), a celebiated river of 
Italy It rises in Monte Falterona, in the Apennines, 
descends into the valley of Casentino, m Upper Tuscany, 
passes the town of Bibbiena into the plain of Arezzo, 
where it receives the Chiana as a tributary, and enters tha 
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narrow valley of Laterina. Thence it issues through the 
rocky defile Dell’ Inferno, pouis into the lovely Yal d’Arno, 
sweeps beneath the woods of Vallombiosa, and, after receiv- 
ing the Sieve, enters the plain of Florence and flows 
through that city Ten miles below Florence it is confined 
m an artificial channel, foimed by the ancient Etruscans, 
for the purpose of draining the plain It receives several 
tributaries, and' enters the plain of Pisa, which it traverses , 
and after a further course of eight miles, falls into the 
Tuscan sea by an artificial embouchure excavated m 1603 
Its whole winding course is about 140 miles At Florence 
it is 400 feet wide, but is fordable m summer. It is liable 
to sudden floods, and then is impetuous, carrying down 
with it immense quantities of eaith and stones, by which 
its bed is elevated , m many places it requires frequent 
embankment The most remarkab’e inundations are those 
of 1537 and 1740, the water on the former occasion rising 
8 feet m the city of Florence On the banks of the upper 
Arno are vast accumulations of fossil bones of the 
elephant, rhinoceros, hippopotamus, and bear, especially 
between Arezzo and Florence 

ARNO, or Aqtjila, tenth bishop and first archbishop 
of Salzburg, was one of those learned churchmen whom 
Charles the Great gathered round him, and who did so 
much to frame and strengthen that alliance between the 
Emperor and the Pope which lay at the basis of the Holy 
Homan empire of the West The occasion of his introduc- 
tion to the emperor was the defeat of Thassilo, duke of 
Havana, who had made war upon Charles, and was com- 
pelled to sue for peace. He sent at the head of the 
embassy Arno, who was then bishop of Salzburg, and m 
whose talents and fidelity he had the utmost confidence. 
The embassy did not succeed, mainly because Thassilo 
refused to make the required concessions, and Bavaria was 
annexed to the empne When this took place Charles 
secured the services of Arno, and got for him from the 
Pope the archbishopric of Salzburg m 798 a d From this 
time forward Arno was frequently at the court of Chailes, 
and became the intimate associate of Alcuin and other 
scholars whom the emperor delighted to gather around 
him. In 799 he presided at a synod of the church held 
at Reisbach, and in 807 at the more important synod of 
Salzburg. The zeal which he evinced for the conversion 
of the pagans of Hungary and Bohemia commended him 
to his ecclesiastical superiors He established a library m 
Salzburg formed on the model of the emperor’s palace 
library, and did all he could to further the interests of 
learning within his diocese Assisted by a deacon named 
Benedict, he published a catalogue of the church lands, 
proprietary rights, and so on, belonging to the church m 
Bavaria. This is of great value to the historical student, and 
goes by the name of the Congestum, or Indiculus Arnonis , 
an edition with notes was published by Frederick Kemz, 
Munich, 1869 Arno also wrote Be Bonis Bucum Havanas 
Salzbrugensi Ecclesice datis, which is to be found m the 
Thesaurus Monumentorum ecclesiasticorum et histoncorum 
(Antwerp, 1725). * (t m. l.) 

ARNOBIUS, called Afer, and sometimes the Elder, was 
a native of Sicca Venerea m Numidia. The date of his 
birth is uncertain, but it must have been during the latter 
part of the 3d century of our era. He was a teacher of 
rhetoric, and at first an opponent of Christianity. His 
conversion is said by Jerome to have been occasioned by a 
dream , and the same writer adds that the bishop to whom 
Arnobius applied distrusted his professions, and asked some 
proof of them, and that the treatise Adversus Gentes was 
composed for this purpose. But this story seems rather 
improbable ; for Arnobius speaks contemptuously of 
dreams, and besides, his work bears no traces of having 
been written in a short time, or of having been revised by 
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a Christian bishop From internal evidence the time of 
composition may be fixed at about 303 a n Nothing 
further is known of the life of Arnobius He is said to have 
been the author of a woik on rhetoric, which, however, 
has not come down to us His great treatise, m seven 
books, Adversus Gentes (or Kationes ), on account of which 
he takes rank as a Chnstian apologist, appeals to have 
been occasioned by a desire to answer the complaint then 
brought against the Christians, that the prevalent calamities 
and disasters were due to their impiety, and had come 
upon men since the establishment of their religion In the 
first book Arnobius carefully discusses this complaint, he 
shows that the allegation of greater calamities having come 
upon men since the Christian e r a is false , and that, even 
if it were true, it could by no means be attributed to the 
Christians He skilfully contends that Christians who 
worship the self-existent God cannot justly be called less 
religious than those who worship subordinate deities, and 
concludes by vindicating the divinity of Christ Tlie 
second book is principally taken up with a discussion on 
the soul, which Arnobius does not think is of divine origin, 
and which he scarcely believes to be immortal Cuuously 
enough, he is of opinion that a belief in the soul’s limnor 
tahty would tend to remove moral restraint, and have a 
prejudicial effect on human life In the concluding chapters 
he answers the objections drawn fiom the recent origin of 
Christianity Books in , iv , and v contain an examina- 
tion of the heathen mythology, m which he narrates, with 
powerful saicasm, the scandalous chronicles of the gods 
and contrasts with their giossness and immorality the pure 
and holy worship of the Christian These books are 
valuable as a repertory of mythological stones Books 
vi and vii discuss, in a very admirable manner, the 
questions of sacrifices and worship of images lie points 
out the absurdities of the heathen practices in these respects, 
and shows how unnecessary they are in a pure system of 
religion. The work of Arnobius appears to have been 
written when he was a recent convert, for he does not 
possess a veiy extensive knowledge of Scripture. He 
knows nothing of the Old Testament, and only the life of 
Christ in the New, while he does not quote directly fiom 
the Gospels He is also at fault m regard to the Jewish 
sects The best editions of his work are those of Oielli, 
1816; Hildebrand, 1844; andOehler, 1846 It has been 
translated into English as vol. xix. of the Ante-Nicem 
Christian Library (1871). 

AltNOBIUS, the younger, a Christian priest or bishop 
m Gaul, flourished about 460 a d. He is the author of a 
mystical and allegorical commentary on the Psalms, first 
published by Erasmus in 1522, and by him attributed to 
the elder Arnobius It has been frequently reprinted, and 
in the edition of De la Barre, 1580, is accompanied by 
some notes on the Gospels by the same author To him 
has sometimes been ascribed the anti-Augustmian treatise 
Pi cedestinatus, which is anonymous His opinions, as 
appears from the commentary, are semi-Pelagian 

ARNOLD of Bkesoia, remarkable as a forerunner of 
the Reformation and assailant of the Pope’s temporal 
power, was born about the beginning of the 12th century, 
and became a priest m his native city. The fame of Abe- 
lard’s eloquence induced him to repair to France for the 
sake of becoming his disciple. On his return he bitterly 
attacked the temporal dominion of the Pope and the wealth 
of the clergy, advocating the secularisation of all ecclesias- 
tical property. He is said to have also impugned the 
current doctrine of the sacraments, but this appears to 
have been an invention of his adversaries. Persecuted m 
Italy, he returned (1140) to Abelard, and incurred the 
enmity of the latter’s great antagonist, St Bernard, whose 
denunciations drove him to seek refuge at Zurich, where 
II. - 79 
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ha acquired great influence. A popular, lusunection at 
Rome (LUG) encouraged lnm to proceed to that city, where 
he appeared as a political agitator, preaching the deposition 
of the Rope and the restoration of the eneicnt lepublic 
He became exceedingly popular, and aided in expelling 
the Pope from the city, but no practical eftect appears to 
have been given to his plans The Romans obtained, 
however, a free constitution on a different model Upon 
their demanding tlie confirmation of this at the accession 
of the new Pope, Adrian IV (the Englishman, Nicholas 
Breakspear), it was refused unless upon condition oi their 
deliver mg up Arnold. The demand being indignantly 
rejected, the city, for the first time m history, wa3 laid 
under an interdict. The consequent suspension of all 
religious services so poweifully affected the people as to 
occasion a tumult, which compelled Arnold to take refuge 
m a castle m Campania (1155) A new emperor, Frederick 
Barb ar ossa, had meanwhile been elected, and was on the 
way to his coi onation in Rome By him Arnold was arrested 
and delivered up to the Pope, and the Roman constitution 
suppressed Arnold was hanged, his body burned, and 
the ashes thrown into the Tiber In history he ranks with 
RLenzi and Savonarola His enemies have been his bio- 
graphers, and they are unanimous m acknowledging his 
eloquence, his personal influence, and his peifect disin- 
terestedness. Allowing for a romantic attachment to 
antiquated political forms, he was as a politician greatly in 
advance of his age. The best proof of his truly prophetic 
insight into the needs of his country is that, although he 
left no writings and no disciples, his name is to this day a 
popular cry m Italy. It is also the subject of, perhaps, 
the only tiuly national Italian diaraa, a tragedy by 
Niccohm (Fianke, Ai'nold vonBiescia, Guibal, Arnaud 
de Brescia et les Hohenstauffen, Gregorovius, Rom im Mit- 
telalter, vol iv ) (b. G ) 

ARNOLD, Samuel, a distinguished English composer, 
was born at London m 1740. He received a thorough 
musical education at the Chapel Royal under Dr Nares, and 
when little more than twenty years of age was appointed 
composer at Covent Garden Theatre Here, m 1765, he 
produced his popular opera, The Maid of the Mill In 1776 
he transferred his services to the Haymarket Theatre In 
1783 he was made composer to George III, and, ten years 
later, organist m Westminster Abbey, where, on his death 
m 1802, he was interred. His operas were very numerous 
and popular, but they have not lived. The best of them 
were The Maid of the Mill , Rosamond, Inkle and Yanco, 
The Battle of Hexham, The Mountaineers. He also wrote 
several oratorios, which have shared the fate of his operas. 
The fust of them was The Cure of Saul, in 1767, which was 
very successful. The others are Abimelech , The Resurrec- 
tion, and The Prodigal Son In 1 786 he began an edition 
of Handel’s works, which extended to 40 volumes, but was 
never completed. It is considered extremely inaccurate. 
He also published a continuation, m 4 volumes, of Dr 
Boyce’s Cathedral Music. 

ARNOLD, Thomas, a cleigyman of the Church of 
England, was born at West Cowes, in the Isle of Wight, 
on the 13th of June 1795. He was the son of William 
and Martha Arnold, the former of whom occupied the 
situation of collector of customs at Cowes Deprived at 
an early age of his father, who died suddenly of spasm in 
the heart m 1801, his initiatory education was confided by 
his mother to her sister, Miss Delafield, who, with affec- 
tionate fidelity, discharged the office with which she had 
been intrusted From her tuition he passed to that of Dr 
Griffiths, at Warminster, m Wiltshire, m 1803 ; and in 
1807 he was removed to Winchester, where he remained 
until 1811, having entered as a commoner, and afterwards 
become a scholar of the college. In after life he retained 
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a lively feeling of interest in Winchester School, and 
remembered with admiration and profit the regulative tact 
of Dr Goddard, and the preceptonal ability of Dr Gabell, 
who were successively headmasters during his stay there. 

From Winchester he removed to Oxford m 1811, -where 
he became a scholar at Corpus Chnsti College , m 1815 he 
was elected Fellow of Oriel College , and there he continued 
to reside till 1819. This interval was diligently devoted 
to the pursuit of classical and historical studies, to prepar- 
ing himself for ordination, and to searching investigations, 
under the stimulus of continual discussion with a band of 
talented and congenial associates, of some of the pro- 
foundest questions in theology, ecclesiastical polity, and 
social philosophy The authors he most caiefully studied 
at this period were Thucydides and Aristotle, and for their 
writings he foimed an attachment which remained to the 
close of his hfe, and exerted a powerful influence upon his 
mode of thought and opinions, as well as upon his literary 
occupations m subsequent years Herodotus also came m 
for a considerable share of his regard, hut more, apparently, 
as a book of recreation than one for work. In theology, his 
mind, accustomed freely and fearlessly to investigate what- 
ever camo before it, and swayed by an almost scrupulous 
dread of aught that might appear to savour of insincerity, 
was doomed to long and anxious hesitation upon several 
points of fundamental importance before arriving at a 
serene and settled acceptance of the great verities of Chris 
tiamty. Once satisfied, however, of these, his faith 
remained clear and firme, and having received his religion, 
not by tradition from men, but as the result of an earnest, 
penetrating, and honest examination of the evidence on 
which it rests, he not only held it with a steadfast grasp, 
but realised it, and felt it as a living and guiding power 
From this time forward his life became supremely that of 
a religious man To the name of Christ he was prepared 
to “ surrender his whole soul,” and to render befoie it 
« obedience, reverence without measure, intense humility, 
most unreserved adoration” ( Seimons , vol iv. p. 210) 
He did not often talk about religion ; he had no inclination 
to gossip about his experience, or dwell upon the frames 
and feelings through which he passed ; ho had not much 
of the accredited phraseology of piety even when ho 
discoursed on spiritual topics ; but no man could obseiva 
him for any length of time without feeling persuaded 
that more than most men ho was directed by religious 
principle and feeling m all his conduct. The fountain 
of his piety was in his heart's core ; and its streams 
mingled easily with all the issues of his life As his bio- 
grapher has beautifully remarked, “his natural faculties 
were not unclothed, but clothed upon ; they weie at once 
coloured by, and gave a colour to, the belief winch they 
received ” 

Ho left Oxford m 1819 and settled at Laleliam, near 
Staines, where he was occupied chiefly m superintending 
the studies of seven or eight young men who were prepar- 
ing for the university. His spare time was devoted to the 
prosecution of studies in philology and history, more par- 
ticularly to the study of Thucydides, and of the new light 
which had been cast upon Roman history and upon histori- 
cal method m general by the researches of Niebuhr. He 
was also occasionally engaged in preaching, and it was 
whilst here that he published the first volume of his 
sermons. Shortly after he settled at Laleham, he entered 
i into the marriage relation with Mary, youngest daughter 
of the Rev. John Penrose, rector of Fiedborough, Notting- 
hamshire. 

After nine years spent at Laleham, he was induced to 
offer himself as a candidate for the head-mastership of 
Rugby, which had become vacant ; and though he entered 
somewhat late upon the contest, and though none of Hie 
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electors were personally known to him, he was nevertheless 
successful. He was elected m December 1827, m June 
1828 he received priest’s orders , in April and November 
of the same year he took his degrees of B D and D D , and 
m August entered on his new office. 

In one of the testimonials which accompanied his appli- 
cation to the trustees of Rugby, the writer stated it as his 
conviction, that “if Mr Arnold were elected, he would 
change the face of education all through the public schools 
of England ” Nobly was the somewhat hazardous pledge 
redeemed by him m whose name it had been given. 
Under Ins superintendence the school became not merely 
a place where a certain amount of classical or general learn- 
ing "was to be obtained, but a spheie of intellectual, 
moral, and religious discipline where healthy characters 
ware formed, and men were tiameu for the duties, and 
struggles, and responsibilities of life. 

Rugby was privileged to enjoy his superintendence for 
nearly fourteen years. During this period his energies 
were chiefly devoted to the business of the school , but he 
found time also for much literary work, as well as for an 
extensive correspondence. Five volumes of sermons, an 
edition of Thucydides, with English notes and dissertations, 
a History of Rome in three vols. 8vo, besides numerous 
articles m reviews, journals, newspapers, and encyclopedias, 
are extant to attest the untiring activity of his mmd, and his 
patient diligence during this period His interest also m 
public matters was incessant, especially ecclesiastical ques- 
tions, and such as bore upon the social welfare and moral 
improvement of the masses 

In 1841 Dr Arnold received from Lord Melbourne, then 
prime minister, the offer of the chair of modern history at 
Oxford, an offer which he accepted with peculiar satisfac- 
tion On the duties of this new office he entered on 2d 
December 1841, by delivering his inaugural lecture, amidst 
circumstances which he felt to be peculiarly gratifying 
and flattering. Seven other lectures were delivered during 
the first thiee weeks of the Lent term of 1842 , the whole 
have been published since his death. 

A few months after the delivery of his lectures, Arnold 
was suddenly removed from his earthly duties and antici- 
pated enjoyments by an attack of angina pectoris. The 
midsummer vacation had arrived, and he was preparing 
to set out with his family to Fox How, a favourite retreat, 
where he had purchased some property and built a house, 
in Westmoreland After a busy day spent in various duties, 
he retired to rest apparently in perfect health. Between 
five and six next morning he awoke in severe pain. All 
attempts to arrest the fatal malady proved fruitless. He 
bore with heroic fortitude and Christian resignation his 
sufferings, until eight o’clock, when he expired. The day 
on which he died was Sunday, the 12th of June 1842. 
His remains were interred on the following Friday in the 
chancel of Rugby chapel, immediately under the com- 
munion table. 

We have no space left to attempt a delineation of the 
separate features of Arnold's character. We can only 
remark in general, that the great peculiarity and charm of 
his nature seemed to lie in the regal supremacy of the moral 
and the spiritual element over his whole being and powers. 
His intellectual faculties were not such as to surpass those 
of many who were his contemporaries , in scholarship he 
occupied a subordinate place to several who filled situations 
like hi 1 ? ; and he had not much of what is usually called 
tact in his dealings either with the juvenile or the adult 
mind. What gave lum his power, and secured for him 
so deeply the respect and veneration of his pupils and 
acquaintances, was the intensely religious character of Ms 
whole life. He seemed ever to act from a severe and lofty 
estimate of duty. To be just, honest, and truthful, he ever 
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held to be the first ami of his being. With all this, there 
was intense sympathy with his fellows, the tenderest 
domestic affections, the most generous friendship, the most 
expansive benevolence But to understand aught his claims 
upon onr lespeefc and homage, the history of his life must 
be read at large As has been tiuly observed by one who 
seems to have known lam well — * His Thucydides, his 
history, his sermons, his miscellaneous writings, are all 
pioofs of his ability and goodness Yet the story of Ins 
life is worth them all” — Edin. Rev, vol lxxxi p 234. 
His life has been most ably mitten by the Rev. A P. 
Stanley, M A , now D D. and Dean of Westminster, in 
two volumes, 8vo. Lond 1 845 (w l a ) 

ARNOTT, Neil, M D , F R.S , a distinguished physician 
and physicist, was born at Arbroath, 15th May 17S8. 
His parents, who were Roman Catholics, removed to Blairs, 
near Aberdeen, when Arnott was eight years old, and three 
years afterwards took up their abode in Aberdeen, which 
enabled him to attend the grammar school there. In 1801 
he entered Marischal college, where he took special interest 
in the natural philosophy subjects, taught at that time by 
Professor Copland, a skilful experimenter. There his 
natural bent to physical science was greatly strengthened. 
He studied medicine first at Aberdeen, and subsequently 
under Sir Everard Home, through whom he obtained, while 
yet in Ms nineteenth year, the appointment of full surgeon, 
to an East Indiaman After making two voyages to China 
he settled in 1811 to practise m London, and speedily 
acquired high reputation m his profession. Within a few 
years he was made physician to the Fiench and Spanish em- 
bassies. In 1836 he was appointed a membei of the Senate 
of the new university of London, and became a fellow of 
the Royal and Geological Societies. In 1837 he was made 
a physician extraordinary to the Queen. From his earliest 
youth Arnott had an intense love of natural philosophy, 
constantly using illustrations and applications of its prin- 
ciples To this liking was added an inventiveness which 
served Mm in good stead m Ins profession, and to which 
we owe the “Arnott water-bed,” the “Arnott ventilator,” 
the “ Arnott stove,” &c., all of which, with characteristic 
philanthropy, he refrained from patenting He was the 
author of several works bearing on physical science or its 
applications. The most important of these is his Elements 
of Physics, published in 1827, the most successful attempt 
that had ever been made to popular lse a scientific Bubject. 
It went through six editions in his lifetime. In 1838 he 
published a treatise on Warming and Ventilating , and, in 
1855, one on the Smokeless Fireplace, He took a load in 
sanitary im provements geneially. The chief characteristic 
of Ms writings and inventions is their high practical utility. 
He was a strong advocate of scientific, as opposed to purely 
classical, education ; and he manifested Ms interest in 
natural philosophy by the munificent gift of £20 00 to e ach 
of the four universities of Scotland and to the university of 
London, to promote its study in the experimental and prac- 
tical form. He died in London, 2d March 1874. 

ARNOTTO, or Annatto, is a dyeing material produced 
from the seeds of Bixa Orellana (Nat. Ord. Flacourtiacem) f 
a small tree which grows in Central and South America. 
The seeds are surrounded with a tMn coating of a waxy 
pulp, wMch is separated from them by washing in water, 
passing the liquid through a sieve, and allowing the sus- 
pended pulp to deposit The water is then drained away 
and the paste dried, till it is a thick, stiff, unctuous mass In 
this state it has a dark orange-red colour, and is known as 
“ roll" or “flag” arnotto, according to the form in wMch 
it is put up, but when further dried it is called “ cake ” 
arnotto. Arnotto is much used by South American Indians 
for painting their bodies; among civilised communities 
its principal use is for colouring butter, cheese, and var* 
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nishes. It yioids a fugitive bright orange colour, and is to 
some extent used alone, or m conjunction with other dyes, 
m the dyeing of silks and in calico punting 

ARNSBERG, a city of Westphalia, m Prussia, the chief 
town of a government and circle of the same name, 51 
24 ' N l a t } 8° 7' E long. It is situated on an eminence 
almost surrounded by the River Ruhr, 44 miles S E. of 
Munster, and 58 miles ENE of Dusseldorf It is the 
scat of the provincial authorities, and has a court of appeal, 
a Catholic gymnasium, which was formerly the Benedictine 
abbey of Weddmghausen, a library, a normal seminary, 
and a society of agriculture Weaving, brewing, and dis- 
tilling are carried on, and there are manufactories of white 
lead, Idiot, and paper , as well as woiks for the production 
of railway plant Arnsherg was the capital of the ancient 
duchy of Westphalia (incorporated with Hesse Darmstadt 
in 1803, and with Prussia m 1816), and was a member of 
the Hanseatic league The new part of the town has been 
built since 1815 Population m 1873, 5123 Hear the 
town are the rums of an ancient castle once the residence 
of the earls of Arnsberg, the last of whom, Gottfried, 
sold his earldom m 1368 to the archbishop of Cologne. 

ARNSTADT, an ancient town of Schwarzburg-Sonders- 
hausen, m Central Germany, about 11 miles south of 
Erfurt, with which it is connected by rail The Lieb- 
frauenkirche dates from the 12th century, and contains a 
number of interesting monuments There is also a castle, 
a palace, a town-hall, a gymnasium, and a variety of 
charitable institutions The so-called Gunther’s Mill is 
worthy of notice Leather, cloth, tobacco, weighing- 
machines, paper, playing cards, chairs, <fcc , are among the 
objects of its industry, and a trade is carried on m grain 
and wood. There are copper-mines m the neighbourhood, 
as well as tepid saline springs, the waters of which are 
used for bathing Population, 8693 

AROK-SZ ALLAS, a privileged market-town m Hungary, 
on the Qyongyos, 44 miles E N E of Pesth, with a popu- 
lation of 10,400, largely engaged m the transit trade to 
Upper Hungary, 

ARONA, a town m the province of Novara, near the 
southern extremity of Lago Maggiore It is well built, and 
has a gymnasium, an hospital, a port, and dockyard on 
the lake, and seveial ckuick.es, of which the most important 
is that of S Maria, with an altar-piece by Gaudenzio Vinci 
There is considerable trade with Germany and Switzerland, 
and red marble is quairied m the neighbourhood. Count 
Carlo Borromeo, canonised for his piety and benevolence, 
was born, m 1538, m the now ruined castle; and on an 
eminence overlooking the district stands the colossal statue 
erected m 1697 to his memory by the gratitude of the 
people. It was executed by Zanello of Pavia and Falcano 
of Lugano, and is of bronze m the head and hands and 
feet, and of wrought copper m the remaining portions It is 
66 feet m height, and is raised 46 feet more by its pedestal, j 
It is hollow, and can be ascended from within , the head 
affords room for three or four persons, and a beautiful 
view is obtained thiough the eyes Population, 3443 

ARPINO, a town on the River Garigliano (Lins), m the 
province of Caserta, in Italy, with a population of 10,000, 
engaged in the manufacture of woollen cloth, parchment, 
paper, <!sc The first of these industries seems to have 
existed from a very early date, to judge by inscriptions and 
the dedication to Mercunus Lananus of the temple which 
is replaced by the church of S. Maria di Civita Origi- 
nally a Yolscian town, Arpinum passed into the hands of 
the Sammtes, and from them under the dominion of Rome 
Its inhabitants became “ Roman citizens ” m 302 n c., and 
received the right of voting in 188 B C , being enrolled m 
the Cornelian tribe. The town is chiefly celebrated as the 
birth-place of Marius and Cicero. The hereditary villa of 
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the orator is supposed to have been situated in the Iscla 
S Paola, at the month of the Fibrenus, where there now 
stands the monastery of S Dommico Abbate, in which 
Hildebiand was once a monk. 

ArQUA, a little Italian town, about 13 miles S W of 
Padua, with a population of 1100, chiefly known for that 
connection with Petrarch which has been so finely comme- 
morated m Byron’s lines — 

“ They keep Ins dust in Arqua, where he died " 

Childs Harold , cant iv st 31 , also st 59, 

ARQUES, a French village m the department of Seme- 
Infdneure, noteworthy for its castle, founded by William, 
the uncle of the Conqueror, which was the scene of seveial 
remarkable sieges, and gave name to the battle of 1589 m 
which Hemy IV of France defeated the duke of Mayenne 
and the Leaguers. Of the extensive and massive building 
almost nothing remains The village church, dating from 
the 16th century, is interesting for its sculptuies and 
stained-glass windows. Population, 968. 

ARRACK, a name derived fiom the Arabic a?al (per- 
spiration), and applied to a spmtuous liquor distilled m 
India, Ceylon, and Java, and generally consumed m Eastern 
countnes In Ceylon arrack is distilled from the fermented 
juice called toddy, drawn fiom the unexpanded flowei- 
spathes of various palms, chiefly the Palmyra palm 
(j Borassus flabelliformis) and the cocoa palm (Cow mtcijeta) 
On the Indian continent a kind of arrack is made from 
the flowers of the Muohwa tree ( Bassia latifolia), besides 
that derived fiom palm toddy , and a large quantity of a 
nauseous and unpalatable spirit is distilled from i ice, which 
goes by the name of rice arrack This spmfc is consumed 
by the lower orders and wild tubes of Bengal and Central 
India In Java arrack is distilled fiom the nnpuie molas- 
ses left in the manufacture of raw sugar, fermented with 
nee, to which a proportion of palm toddy is added. Large 
quantities of the deleterious spmfc so piepaied is shipped 
fiom Java to the countries of Noitliern Euiope The habi- 
tual use of these inferior liquors in the hot countnes m 
w'hich they are distilled is attended wuth most disastrous 
consequences 

ARRAIGNMENT (from arraisonner, artaigner, Old 
Fr , ad rahonem ponere, to call to account), a law r term, pro- 
perly denoting the calling of a person to answer in form of 
law upon an indictment After a true bill has been found 
against a prisoner by the giand jury, he is called by name 
to the bar, the indictment is read over to him, and he is 
asked whether he be guilty or not of the ofience charged. 
This is the arraignment. His plea m answer to the charge 
is then enteied, or a plea of not guilty is enteunl for him 
if he stands mute of malice and refuses to plead. Jf he 
pleads guilty sentence may be passed foithwith ; if lie 
pleads not guilty, he is then given in charge to a jury of 
twelve men to inquire into the truth of the indictment. 
He may also plead in abatement, or to the jurisdiction, or 
demur on a point of law. Several defendants, charged on 
the same indictment, are arraigned together. 

ARRAN, an island on the west coast of Scotland, near 
the mouth of the river Clyde, which forms part of the 
county of Bute. It is about 20 miles in length, by from 
8 to 11 in breadth, and contains a superficial area of 165 
square miles, or 105,814 acres, of which about 14,431 are 
cultivated This island is rugged and mountainous, parti- 
cularly m the northern part, in which the valleys are deep 
and romantic. The principal mountain is Goatfell (in 
Gaelic, Goadh-Bhein, or Mountain of the Winds), 2865 
feet above the level of the sea; and a few others, as 
Benin Tarsuin and Ben Noosh, approach the same eleva- 
tion. There are five small lakes and several streamlets in 
the island. There is little cultivation, the farms being 
principally pastoral. A good many Highland cattle and 
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sheep are fed on the island Game is abundant, consisting 
of blackcock and grouse. A few red deer and a number 
of wild goats still find shelter among the mountains 

The geology of u the island is an epitome of that of Scot- 
land The mountains of the north, especially Goatfell, 
consist of granite, surrounded on the flanks by micaceous 
and argillaceous slates , lying on the edges of the slate are 
well seen red sandstone and conglomerate, especially on the 
eastern shores, but easily traceable across the island On 
the eastern side limestone, containing Carboniferous fossils, 
is found at several points intercalated among the red sand- 
stones chiefly at Come, where several strata divided by shale 
are quarried In the southern part of the island the strati- 
fied formations'are overlain by a great series of trap-rocks 
Several beds of coal were formerly worked on the north- 
east coast This coal lies low down m the Carboniferous 
series, at the base of the Carboniferous limestone, or m the 
“ calciferous sandstones ” Numeious veins of most beauti- 
ful pitchstone and pitchstone-porphyiy traveise the red 
sandstone, especially at Drimadoon and between Brodick 
and Lamlash On the mountains are found jasper, agates, 
cairngoims, and small clear specimens of rock-crystal, called 
the Arran diamond 

A consideiable manufacture of sulphate of baryta as a 
pigment was at one time carried on m Glen Sannox The 
herring fishery is prosecuted by the islanders Arran 
possesses two remarkably fine natural harbours, — Lamlash 
Bay, on the south-east of the island, and Locli Ranza on 
the north-west side The latter is an indentation of the 
sea on the north of the island, about a mile m length, and 
is a place of great resort for Jboats engaged m the herring 
fishing. The rums of an old castle stand upon a small 
peninsula near the entrance. Almost the whole island be- 
longs to the duke of Hamilton, whose seat is at Biodick 
Castle The landing-pier for steamers and the principal 
hotel are at Biodick Bay, wheie there is a village with church 
and school. Six miles from Brodick lies the village of Lam- 
lash Its beautiful semicircular bay, sheltered by the Holy 
Island, forms an excellent harbour for ships of all sizes. The 
Holy Isle, an irregular cone 1020 feet high, was once the 
site of a cell inhabited by St Molios, a disciple of St Columba 
Off the south-east point of Arian lies the low rocky islet 
of Pladda, with a lighthouse having two fixed lights 130 
and 77 feet above high water, and visible 16 and 13 miles 
respectively, in clear weather. It has a telegraph station, 
from which the arrival of vessels in the Clyde is notified 
to Glasgow and Greenock. Many parts of the island are 
traditionally connected with Robert Bruce. Thus one of the 
largest of the water-worn recesses in the high sandstone 
cliffs of the west coast is called the king’s cave, another 
is the king’s kitchen, a third his cellar, and a fourth his 
table, while the hill above is the king’s hill , the southern 
extremity of Lamlash Bay is the King’s Cioss Point; and an 
ancient fort in Glencloy is said to have sheltered his men. 

The antiquities of the island, besides those already men- 
tioned, are Druidical circles (of which the most complete are 
at Tormore, near Drimadoon, and are called Suidhe Choior 
Fhionn, or Fmgal’s cauldron seat), Danish forts, and sepul- 
chral cairns, such as the immense mound, 200 feet in cir- 
cumference, at the head of Glen Meneadmar or Moneymore. 

ARRAS (the JVemetacum of the Romans), a fortified city 
of France, ,f chief town of the department of Pas de Calais, 
and formerly capital of the province of Artois. Its name, 
otherwise Atrecht, is like Artois, a corruption of the name 
of the Atrebates. It is situated on both sides of the 
Scarpe, where that river receives the Onnchon, 32 miles 
N.E. of Amiens, and 100 miles N.NEL of Paris. The 
town is wed built and adorned with many handsome 
edifices, such as the town-house, a beautiful building, dating 
from 1510 ; the cathedral (1833), on the site of the older 
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Gothic, which was destroyed m the Revolution , the citadel, 
erected by Yauban, who first employed his lunettes in the 
defences of the town , an arsenal, banaclcs, a theatre, Ac 
It is the seat of a bishop, and of a court of assize , and 
has a royal society, a college, a diocesan seminary, an 
institution for the deaf and dumb, and schools of design 
and belles lettres, as well as a public library of upwards of 
40,000 volumes, a picture galleiy, museum, and botanical 
garden Its chief manufacturer are lace, woollens, 
hosiery, beet-root sugar, salt, soap, and earthenware , and 
there is a large geneial trade in wine, oil, grain, Ac. It waa 
at one tune so celebrated for its tapestry that m English its 
name became identified with the manufacture The River 
Scarpe is navigable up to the town. Population in 1872, 
27,329. Lat. 50° 17' 31" N., long 2° 46' 49" E 

Arras was the chief town of the Atrebates as early as the 
time of Caesar, and some remains of the Roman town, such 
as a temple of Jupiter, have been found In 407 it was 
destroyed by the Vandals, and by the Normans m 880. 
It gives name to a treaty concluded m 1414 between the 
Armagnacs and Burgundians, to another between Philip 
the Good of Burgundy and Chailes YII of France in 
1435, and to a third, in 1482, between Maximilian of 
Austua and Louis XI. of France, by which Burgundy and 
Artois were given to the Dauphin as a marnage poition. 
In 1493 it came again into the possession of Maximilian , 
and in 1578 it was held by tbe prince of Orange In 1640 
troops of Louis XIII took Arras , and by the peace of the 
Pyrenees, m 1659, France was confirmed m the possession 
of the town. It suffered severely dunng the Revolution, 
especially at the hands of the infamous Lebon, who, as well 
as tbe brothers Robespieire, was bom in the town 

ARREST (fiom the Fiench an ester, aneter , to stop or 
stay) is the restraint of a man’s peison, for the purpose of 
compelling him to be obedient to the law, and is defined 
to be the execution of the command of some court of 
record or officer of justice. 

Arrests are either m civil or in criminal cases 

I. In Civil Cases — The airest must be by virtue of a 
precept or order out of some court, and must be effected 
by corporal seizmg or touching the defendant’s body, or as 
directed by the writ, capias et attachias, take and catch 
hold of. And if the defendant make his escape it is a 
rescous, or rescue, and attachment may be bad against him, 
and the bailiff may then justify the breaking open of the 
house in which he is, to carry him away. 

An ests on mesne process, before judgment obtained, are 
abolished by 32 and 33 Yict c 62, § 6 , an exception, 
however, is made in cases in which the plaintiff pioves, at 
any time before final judgment, by evidence on oath to the 
satisfaction of a judge of one of the superior courts, that 
he baa a good cause of action to the amount of £50, that 
the defendant is about to quit the country, and that hia 
absence will materially prejudice the plaintiff in prosecut- 
ing his action. In such cases an order for arrest may be 
obtained till security to the amount of the claim, be found. 

' Until a recent period a judgment creditor might arrest 
his debtor under a writ of capias ad satisfaciendum, but 
since 32 and 33 Yict. c 62 (the Dehtor’s Act, 1869), 
imprisonment for debt has been abolished m England, 
except in certain cases, and in these the period of detention 
must not exceed one year. 

The following persons are privileged from arrest, viz., 
Is*, Members of the Royal Family and the ordinary 
servants of the king or queen regnant, chaplains, lords of 
the bedchamber, Ac. This privilege does not extend to 
servants of a queen consort or dow r ager. 2d, Peers of 
the realm, peeresses by birth, creation, or marriage, Scotch 
and Iiish peers and peeresses. 3 d, Members of the House 
of Co mm ons during the session of Parliament, and for a 
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convenient time (forty days) before and after it. Members 
of Convocation appear to have the same privilege. 4 th, 
Foreign ambassadors and their “ domestics and domestic 
servants ” Temporary privilege from arrest is enjoyed by 
barristers travelling on circuit, by parties, -witnesses, or 
attorneys connected with a cause, and by clergymen whilst 
performing divine service 

The arrest of any privileged person is irregular ab initio, 
and the party may be discharged on motion. The only 
exception is as to indictable mines, such as “ treason, 
felony, and breach of the peace ” 

There are no longer any places -where persons are 
puvileged from airest, such as the Mint, Savoy, Whitefnars, 
&c , on the ground of their being ancient palaces , but 
near the Palace of Holyrood, Edinburgh, a sanctuary still 
exists for the benefit of debtors, who resort there for such 
protection, and take lodgings within the precincts 

Except in cases of treason, felony, or breach of the peace, 
an arrest cannot be made on a Sunday, and if made it is 
void (29 Car II c. 7) , but it may be made m the night 
as well as m the day 

II In Criminal Cases — All persons whatsoever are, 
without distinction, equally liable to this arrest, and any 
man may arrest without warrant or precept, and outer 
doors may be broken open for that purpose. The arrest 
maybe made, — 1st, by wan ant , 2d, by an officer without 
warrant, 3 d, by a pnvate person without wairant; or, 
4 th, by a hue and cry. 

1. Warrants are ordinarily granted by justices of the peace on 
information or complaint m -writing and upon oath, and, they must 
be indorsed when it is intended they should he executed m another 
county (see 11 and 12 Viet c 42) They are also gi anted in 
cases of treason or other offence affecting the Government by the 
Privy Council, or one of the secretaries of state, and also by the 
chief or other justice of the court of Queen’s bench in cases of 
felony, misdemeanour, or indictment found, or criminal information 
granted m that court Every warrant ought to specify the offence 
charged, the authority undei which the arrest is to be made, the 
person who is to execute it, and the peison who is to be arrested. 

2 The officers who may arrest without warrant are,— justices of 
the peace, for felony or breach of the peace committed in their ' 
presence , the sheriff and the coroner m their county, for felony , 
constables, for treason, felony, or breach of the peace committed m 
then view, — and within the metropolitan police distant they have 
even largei poweis , and watchmen from sunset to sunrise 

3 A pnvate person is bound to arrest for a felony committed in 
his presence, under penalty of fine and imprisonment 

4 The airest by hue and cry is -where officers and private per- 
sons are concerned m pursuing felons, or such as have dangerously 
wounded others. 

The remedy for a wrongful arrest is by an action for 
false imprisonment. 

In Scotland the law of arrest in criminal procedure has 
a general constitutional analogy with that of England, 
though the practice differs with the varying character of 
the judicatories. Colloquially the word arrest is used m 
compulsory procedure for the recovery of debt ; but the 
technical term applicable in that department is caption, 
and the law on the subject is geneneally different from 
that of England. There never was a practice in Scottish 
law corresponding with the English arrest in mesne pro- 
cess ; but by old custom a warrant for caption could be 
obtained where a creditor made oath that he had reason to 
believe his debtor meditated flight from the country, and 
the writ so issued is called a warrant against a person m 
meditatione fugee. Imprisonment of old followed on eccle- 
siastical cursing, and by fiction of law in later times it was 
not the creditors remedy, but the punishment of a refrac- 
tory person denounced rebel for disobedience to the 
injunctions of the law requiring fulfilment of his obligation. 
The system was reformed and stripped of its cumbrous 
fictions by an Act of the year 1837. Although the pro- 
ceedings against the person could only follow on completed 
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process, yet, by a peculiarity of the Scottish law, documents 
executed with certain formalities, and by special statute 
bills and promissory-notes, can be registered m the records 
of a court for execution against the person as if they were 
judgments of the court 

Arrest op Judgment is the assigning just reason why 
judgment should not pass, notwithstanding verdict given, 
either m civil or m criminal cases, and from intrinsic causes 
arising on the face of the record. 

ARRESTMENT, in Scottish Laic, denotes that process 
by which a cieditor detains the goods or effects of his 
debtor’m the hands of third parties till the debt due to hnn 
, s h al l be paid. It is divided into two kinds, — 1st, Arrest- 
ment in security, used when proceedings aie commencing, 
or in other circumstances where a claim may become, but 
is not yet, enforceable , and 2d, Arrestment m execution, 
following on the decree of a couit, or on a registeicil 
document, under a clause or statutory power of regula- 
tion, according to the custom of Scotland By the pioce&s 
of arrestment the property covered by it is merely retained 
in its place ; to realise it for the satisfaction of the credi- 
tor’s claim a farther proceeding called “Foithcoming” is 
necessary By old practice, alimentary funds, or those 
necessary for subsistence, were not liable to arrestment 
By 33 and 34 Yict c. 63, the wages of all labourers, faim- 
servants, manufacturers, artificers, and work-people, are 
not arrestable except (1) m so far as they exceed 20s per 
week ; but the expense of the arrestment is not to be 
charged against the debtor unless tbe sum recovered exceed 
the amount of the said expense, or (2) under decrees for 
alimentary allowances and payments, or for rates and taxes 
imposed by law. 

ARRIA, the wife of Cascina Partus, who, having been 
engaged in the conspnacy of Scnbomanus against th© 
Emperor Claudius, 42 ad, was condemned to death 
Arria, resolving not to survive her husband, stabbed herself 
with a dagger, which she then handed to him with the 
words, “ Psetus, it does not pam me ” Her daughter, also 
called Arna, was the wife of Tkrasea, and when he was 
condemned to death by Nero, she -would have imitated her 
mother’s example, but was dissuaded by her husband, who 
entreated her to live for the sake of their childion Sho 
was sent into banishment. 

ARRIAN Appiavos), a distinguished Greek historian 
and philosopher, who lived m the tune of the Emperors 
Hadiian, Antoninus Pius, and Maicus Aurelius. He was 
a native of Nicomedia, bom about th© end of the 1st cen- 
tury of our era, and w T as one of the most distinguished 
disciples of the famous Epictetus. In 124 a.d. he lived at 
Athens, where he made the acquaintance of the Emperor 
Hadrian, who was so much struck with his practical wis- 
dom as to raise him to several high offices, and under 
Antoninus he obtained even the consulship. The only 
other event of his life of which we know any tiling is, that 
he was appointed governor of Cappadocia, and m that 
capacity distinguished himself by the victory he gained 
over the Alani. Arnan proudly disdained to give any in- 
formation regarding himself, and his life, written by Dion 
Cassius, is lost History and philosophy are greatly indebted 
to Arrian ; for, being a disciple of Epictetus, who himself 
did not write any work, Arrian determined to be to him 
what Xenophon had been to Socrates, and published his 
philosophical lectures m eight books, of which only the 
first half is extant j but the portion which has come down 
to ns gives us a most exalted view of the ethical philosophy 
of Epictetus and the Stoics generally. The work hears the 
title Atarpi^at ^TnKTrjrov, and is contained in Schweig- 
hauser’s Philosophies JSpictetecE Monummta, vol. iii. A 
second work, by which Arrian testified his attachment to 
his great master, bears the title ’Ey ytipfoioy ’ETrocnyrou, a 
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chort manual of moral philosophy, compiled from the 
lectures of Epictetus, -which for many centuries was 
regarded both by Pagans and Christians as the best book 
on the subject. It has been published in a great many 
editions j the best is in the collection of Schweighauser 
mentioned above. Of Arrian’s original works the one of 
greatest importance is his account of the expedition of 
Alexander the Great in seven books. It contains the most 
complete and authentic account of that conqueror’s career, 
being based upon the lost works of Aristobulus and 
Ttolemy, the son of Lagus, both of whom accompanied the 
king during the expedition. The best modern editions are 
those of Ellendt, 1832, 2 vols. 8vo ; Kruger, Berlin, 1835 
and 1848, 2 vols. 8vo, and 1851, 1 vol. 8vo; Sintenis, Lips. 
1849 ; and Diibner and Muller, 1846. Connected with his 
history of Alexander is a treatise on India, in the Ionic 
dialect, which he wrote separately, in order not to break 
the continuity of the narrative. He also wrote a work on 
the chase, a periplus or voyage round the coasts of the Black 
Sea, and a manual of tactics * but of many other works 
ascribed to him by the ancients there are extant only a few 
fragments. Certain descriptions of the coasts of the Sea of 
Azov and the Red Sea, which are ascribed to Mm, are pro- 
bably the productions of a later period. Arrian’s style is 
simple, lucid, and manly. Hi3 imitation of Xenophon is 
visible, not only in Ms style and diction, but even in the 
subjects on which he wrote. His language, though pure 
Attic, presents some peculiarities wMch are not found' in 
the works of his great model. 

ARROWROOT. A large proportion of the edible 
starches obtained from the rhizomes or root-stocks of 
various plants are known in commerce under the name of 
arrowroot. Properly the name should be restricted to the 



Arrowroot Plant ( Maranta arundinacea). — Fig. 1, stein, leaves, and 
flowers ; fig. 2, roots, 

starch yielded by two or three species of Maranta , the 
riiief of which is M. arundinacea ; and when genuine or 
West Indian arrowroot is spoken of, it is understood that 
this is the variety meant. Maranta arundinacea is origi- 
nally a native of the American continent, but it has long 
been cultivated in the "West Indian Islands, and it has now 
spread to most tropical countries. The plant produces a 
scaly, white, tuberous rhizome, and it is at the period when 
this organ is gorged with starch-cells, immediately before 
the season of rest, that it is ripe for use. In addition to 
about 25 per cent, of starch, the fresh roots contain a pro- 
portion of woody tissue, vegetable albumen, and various 
salts. The arrowroot may be separated on a small scale in 
the same manner as potato-starch is frequently prepared, 
that is, by peeling the root and grating it in water, when 
the starch falls to the bottom. The liquor is then drained 


off, and the starch purified by repeated washings till it ia 
ready for drying. On a large scale the manufacture of 
arrowroot is conducted with specially prepared machinery. 
The rhizomes when dug up are washed free of earthy 
impurities and afterwards skinned. Subsequently, accord- 
ing to Pereira’s Materia Medica , “ the carefully skinned 
tubers are washed, then ground in a mill, and the pulp 
washed in tinned-copper cylindrical washing-machines. 
The fecula is subsequently dried in drying-houses. In 
order to obtain the fecula free from impurity, pure water 
must be used, and great care and attention paid in every 
step of the process. The skinning or peeling of the tubers 
must be performed with great nicety, as the cuticle contains 
a resinous matter which imparts colour and a disagreeable 
flavour to the starch. German-silver palettes are used for 
skimming the deposited fecula, and shovels of. the same 
.metal for packing the dried fecula. The drying is effected 
in pans, covered with white gauze to exclude dust and 


insects.’' 

Arrowroot is distinguished by the granules agglomerat- 
ing into small balls, by slightly crepitating when rubbed 
between the fingers, and by yielding with boiling water a 
fine, transparent, inodorous, and pleasant-tasted j elly. In 
microscopic structure the granules present an ovoid form, 
marked with concentric lines very similar to potato-starch, 
but readily distinguished by having a “ hilum ” marking at 
the tMck extremity of the granule, while in potato-starch 
the same appearance occurs at the thin end (compare figs. 
3 and 4 below). In addition to the West Indian supplies, 
arrowroot is now found in the commerce of Brazil, the 
East Indies, Australia, Cape Colony, and Natal, in the last 
of wMch localities it has become a staple of some im- 
portance. Bermuda arrowroot has always been held in 
the highest esteem, but on those islands tlie cultivation, 
is gradually giving way to more profitable crops. In 187 2’ 
only 26,710 lb, of the value of £1323, were exported from 
the Bermudas, while in 1851 the value of the export trade 
was more than £10,000. St- Vincent is now the chief seat 
of arrowroot culture in the West Indies. 

Tous-les-mois, or Tulema arrowroot, is obtained from 
several species of Canna, a genus closely allied to Maranta , 
and cultivated in the same manner. The granules of tous- 
les-mois are readily distinguishable by their very large size 
(fig. 5). Hast Indian arrowroot is obtained from the 
root-stocks of several species of the zingiberaceous genus, 
Curcuma, chiefly C. angustifolia. Brazilian an-owroot is 
the starch of the cassava plant, Jatropha Manihot (fig. 6), 
which when agglutinated on hot plates forms the tapioca 
of commerce. The cassava is now cultivated in the East 
Indian Archipelago as well as in South America. Tacca , 
Otaheite arrow- 


root , is the pro- 
duce of Tacca pinna- 
tifida, the Pia plant 
of the South Sea 
Islands. Portland 
arrowroot was for- 
merly prepared on 
the isle of Portland 
from the tubers of the 
common Cuckoo Pint, 

Arum maculatum. 

Various other species 
of A rum yield valuable 
food-starches in hot 
countries. Tinder the Fig. 5. Fig. 6. 

name of British arrow- starch Granules magnified. —Fig. 8, potato 5 
root the farina of po- fig. 4, arrowroot ; fig. 5, tous-les-mois ; 
tatoes is sometimes 6, jatropha. ^ ( . 

sold, and the Trench excel in the preparation of linir 
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tations of the more costly starches from this source. The 
chief use, however, of potato-farina as an edible starch 
is for adulterating other and more costly preparations 
This falsification can readily be detected by microscopic 
examination, and the accompanying drawings exhibit the 
appearance under the microscope of the principal starches 
we have described Although these starches agiee m che- 
mical composition, their value as articles of diet varies 
considerably, owing to different degrees of digestibility and 
pleasantness of taste Arrowroot is found frequently to 
remain m the stomach of invalids when most other forms 
of food are rejected, and on this account it has considerable 
therapeutic value Being destitute of nitrogen, arrowroot 
and the other edible starches belong to the force-producing 
class of foods, and cannot of themselves form a perfect diet 
They require to be associated with milk, eggs, meat, or 
other substances rich in nitrogenous compounds as articles of 
diet, and they should not be given to young infants, whose 
organs are not suited for the digestion of starchy food 

ARROWSMITH, the name of a family of geographers 
The first of them, Aaron Arrowsmith, was born m 1750 at 
Winston in Durham When about twenty years of age he 
tame to London, and was employed by Cary, the engraver 
In 1790 he made himself famous by his large chart of 
the world on Mercator’s projection Four years later he 
published another large map of the world on the globular 
projection, with a companion volume of explanation The 
map3 of North America and Scotland are the most 
celebrated of his many later productions He died m 1 823, 
leaving two sons, Aaron and Samuel, the elder of whom was 
the compiler of the Eton Comparative Atlas, of a Biblical 
atlas, and of various manuals of geography John Arrow- 
smith, nephew of the elder Aaron, was born at Winston m 
1790, and in 1810 joined his uncle m London In 1834 
he published his London Atlas, the best set of maps then 
in existence He followed up the atlas with a long series 
of elaborate and carefully executed maps, those of Australia, 
America, Africa, and India being especially valuable In 
1862 he received the gold medal of the Royal Geographical 
Society, of which body he was one of the founders. He 
died 2d May 1873 

ARSACIDtE, the dynasty of Parthian kings, so called 
from the name of the founder, Arsaces Very little is 
known of the circumstances attending the sudden rise of 
the Paithiau power, or of the leader under whom it was 
effected He is said by some to have been a Paitlnan 
noble, by others to have been a predatory Scythian chief 
But at all events, about 250 b c , when the Seleucid 
empire of Antiochus II was distracted by an Egyptian 
war and the successful rebellion of Bactria, the Parthians, 
hitherto subject and almost unknown to history, revolted, 
established an independent kingdom, and made their leader, 
Arsaces, their first sovereign He is said to have been 
killed m battle, after a short reign of thiee years, and the 
throne was then occupied by his brother, Tmdates, who, 
like all succeeding sovereigns of Parthia, assumed the 
name Arsaces as a regal title The empire increased 
rapidly m extent and strength, and for a time was the 
most formidable rival of the Roman power Towards the 
close of the 2d century ad it had fallen somewhat into 
decay, as is manifest from the successful Roman invasions 
under Avidius Cassius and the Emperor Severus , and it 
finally succumbed to the Persians, who (224 A d ) revolted 
under Artaxerxes, and slew m battle Artabanus, the twenty- 
ninth and last of the Arsacidas. See P ar thia 

ARSAMASS, a town m Russia, m the government of 
Nijm-Novgorod, at the confluence of two minor tributaries 
of the Volga, the Arsha and Tesha. It has thirty-four 
churches, three monasteries, several schools, and various 
benevolent institutions. There are dye-works, soap-fac- 


tories iron-works, and extensive tanneries, and a largo 
trade, stimulated by two annual fairs is carried on, moie 
especially m sheep-skins and sail-cloth Population, 1 0,5 1 7 

ARSENAL (supposed to be derived from a?x navalis, 
whence the Romaunt word aithenal, signifying generally 
a “citadel,” though pnmarily it meant simply a na\al 
citadel 1 ), is an establishment for the construction, repan, 
receipt, storage, and issue of wailike stores 

A first class arsenal, which can renew the matenel and 
equipment of a large army must embrace a gun factory, car- 
nage factory, laboratoiy, and small arms ammunition factory, 
small arms factory, harness, saddlery, and tent factories, 
and a powder factory , m addition it must possess great 
store-houses In a second class arsenal the factories would 
be replaced by workshops The situation of an aisenal Situation 
should be governed by strategical considerations If of 
the first class, it should be situated at the base of operations 
and supply, it must be secure from attack, not too near a 
frontier, and placed so as to draw in readily the resources 
of the country The defences of a large arsenal would bo Defend 
provided for by a chain of detached forts and an enceinte 
of sufficient strength. 

The great point m arranging stores is their proper preser- Organi/.i 
vation and facility for issue The branches of an arsenal may turn 
be divided into A, Storekeeping , B, Construction ; C, Ad- 
ministration Under A we should have the following de- 
partments and stores: — Departments of issue and receipt, 
pattern room, armoury department, ordnance or park, hai- 
ness, saddlery, and accoutrements, camp equipment, tools 
and instruments, engineer store, magazines, raw material 
store, timber yaid, breaking up store, unserviceable store 
Under B, — Gun factory, carnage factory, laboratory, small 
arms factory, harness and tent factory, powder factoiy, Ac 
In a second class arsenal there would be woikshops instead of 
these factories. C — Under the head of administration 
would be classed the chief director of the arsenal, the superin- 
tendents and assistant-superintendents of the factories and 
branches of the arsenal Besides these, who would usually be 
artilleiy officers, there would be required managers or fore- 
men (civil and mihtary), non-commissioned ofliccis, arti- 
ficer, woikmen, and labourers. In addition a staff of 
cleiks and writers are necessary for all the office work of 
the establishments In the manufacturing branches v.e 
should want skill, and efficient and economical work, both 
executive and administrative, m the stoiekeeping pait, 
good arrangement, great care, thorough knowledge of all 
warlike stores, both m their active and passive state, and 
scrupulous exactness m the custody, issue, and leceipt of 
stores For fuller details than can be given here the reader 
is referred to a paper on the organisation of an arsenal, by 
Lieut Collen, R.A , m vol. viii Proceedings R A. Inst 

In England the Royal Arsenal, "Woolwich, manu- Royal 
factures and stores the requirements of the army and navy. Aisenal. 
Under the scheme of army localisation now m force, 
there are district-issuing stores for the troops for camp 
equipage, field stores, and reserve ammunition. The con- 
centration of nearly the whole of our military factories and 
stores at one place, Woolwich, has long been considered an 
evil, and it has been proposed to establish, at some central 
spot, a large military depfit or arsenal, which should be 
complementary to Woolwich. 

The history of the Royal Arsenal is treated m the paper 
by Lieut Grover before referied to As a manufacturing 
establishment it has existed about 150 years, but as a mili- 
tary post and store depot it possesses a greater antiquity. 

Before 1805 it was called the “ Tower Place ” or King’s 
Warren, and the land had been probably acquired in 1667 


1 See a very interesting paper, by Lieut. C, E Grover, R 13 , in. voL 
vi. Proceedings R, A Inst., on the Royal Arsenal at Woolwich. 
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as sites for batteries to protect Woolwich against the in- 
vading Dutch fleet, although in 1661 mention is made of 
storehouses, <fec , and sheds for repainng ship carriages. In 
1668 guns, carnages, and stores were concentrated at 
Woolwich, and in 1695 the laboratory establishment was 
moved from Greenwich to the former place Prior to 
1716 ordnance was obtained from pnvate manufacturers, 
and proved by the Board of Ordnance In 1716 a dan- 
gerous explosion took place at the Moorfields Foundry, and 
it was decided to build a royal brass foundry at the Tower 
Place, Woolwich Foundeis were advertised for, and the 
records of those times show that Mr Andrew Schalch of 
Douay was selected The popular story of Schalch’s fore- 
seeing the explosion, and being afterwaids commissioned 
to search for a site and build a foundry is completely dis- 
proved by Lieut Grover The original Tower Place con- 
sisted of 42 acres only, while the present Royal Arsenal 
occupies 333 acres In 1741 an academy or school for 
instructing the people of the military branch of the 
ordnance was established at the Wairen It was not till 
1805 that the collection of establishments, consisting of a 
foundry, laboratory, repository, (fee , and stores, became the 
Royal Arsenal 

Having thus glanced at the history of the aisenal, 
we shall now endeavour to describe the various manu- 
facturing establishments concentrated at Woolwich, and 
those at Enfield and Waltham 

The Woolwich establishments consist of the Royal Gun Factories, 
the Itoyal Laboratory, the Royal Carnage Department, a Chemical 
and Photographic establishment, a Gas Factory, and the Control 
Department Stores The others are the Royal Small Arms Factoiy 
at Enfield., and the Royal Gunpowder Factoiy at Waltham Abbey 
Royal Gun y] 10 Royal Gun Factones consist of forges, smith's shop, rolling 
Factones mills, pattern shop, brass and iron foundiy, gun-boiing mill, tool 
rooms, tiuneues, lighting room, field-gun section, engine repairing 
shop, examining branch, pattern loom The factones employ the fol- 
lowing machinery —291 lathes, 42 bonng machines, 57 drilling 
machines, 12nihng, 13 planing, 37 slotting, 64 shaping, 42 milling, 

7 sci owing, 3 lapping, 3 wheel cutting, and 20 weighing machines, 
2 saws, 240 vices, 54 tmnaces, 6 blowing fans The total horse-power 
employed is— engines, 653, and boilers, 1620 Besides the elaborate 
machinery detailed there are no less than 85 cianes of all kinds, 
giving a collective power of 11 72 tons, and 1 7 steam hammers, from 

8 ewt up to 30 tons The average value of the work turned out is 
about £253,700 annually, and the depaitment is capable of produc- 
ing 6000 tons of guns of various cahbies per year, oi 7500 tons of 

Personnel forgings. The pei sound consists of a supei mtendent and assistant- 
superintendent (artillery officers), deputy-assistant superintendent, 
24 cleiks and wnteis, draftsmen, proof-master and proof-sergeants, 
and time-keepers ; 22 masters and foremen, 386 aitificers, and 571 
labourers and boys. 

Royal The Royal Laboratory compnses an extensive series of factories 
Labu- and workshops Under the head of small arm ammunition alone 

ratary we find a paper factory, lead or bullet factory, small arms factoiy, 

containing 456 machines, and the “magazines,” which include 
capping machines, and all those required for filling and finishing 
cartridges The whole plant of 894 machines is capable of produc- 
ing, m a week of fifty-four hours, 1,500,000 hall cartridges, and 
Rockets 500,000 blank cartridges. For the manufacture of rockets there is 
the smith’s shop in the mam factoiy, and the rocket factory m the 
marshes In these, a plant of 73 machines is capable of producing, 
per week of fifty-four hours, 4450 rockets of all kinds The manu- 
Fuzei facture of fuzes is divided into two parts, for wood and metal fuzes. 

In the workshops of the former 93 machines are used, and 7000 
wood fuzes can be turned out in a week. For metal fuzes are 
required metal turners' shops, brass foundiy, paper factory, composi- 
tion buildings, containing the machines for filling, pressing, and 
finishing fuzes The whole plant of 142 machines and apparatus 
Projectiles can turn out 8000 fuzes m a week For the manufacture of projec- 
tiles there are a shell foundry, brass foundry, smiths' shops, metal and 
turners' shops, tinman’s shop, nfle shell factory, repainng and tool 
shop. The whole of the plant consists of 971 mashmes, capable 
of turning out weekly 6516 projectiles, field and heavy, taking the 
16 pounder and the 9-mch gun as an average, and the weight of 
such out-turn would he 2814 tons The wood machinery depart- 
ment of the Laboratory for making powder barrel and general work 
consists of carpenter’s shop, saw-mills, and cooperage The plant 
of 116 machines can turn out 1000 small arms ammunition boxes, 
and 2700 barrels weekly The torpedo factory adjoins the mam 
factory, and contains 65 machines. For the manufacture of cor- 


rugated biass cases and zinc cylinders (to contain common caitridges), 
theie is a metal-turner’s shop capable of pioducmg weekly 160 
biass cases, and 500 zinc cases The biass ioundiy can turn out 
12 tons of castings weekly Besides the aboie theie are many mis- 
cellaneous shops and maehme-iooms In the Royal Laboialoiy 
theie are 66 engines and boilers of 5155 horse-power (indicated), and 
a total of 2847 machines, the fuel consumed weekly by this im- 
mense establishment amounting to 93 tons The average value of 
the out-tum is £472,000 Thepmcmucl consists of a supemiten- Personnel 
dent and assistant-supciintendent (aitilleiy oihceis), 40 cleiks and 
waters, manager and assistant-manager, 30 masteis and ioicmen, 

569 aitificers, and 1772 labourers 

The Carnage Depaitmeut manufactures all carnages, platfoims, p.oy al Cai- 
artillcry machines, tor the aitilleiy, royal navy, and tianspoit sei- ria g e jj e . 
vices Its shops are as follows — mam foige, scrap foige, 6 smithies, partment. 
contammgin all 173 fites, 10 furnaces, with steam hammeis, forging 
machines, &c , 11 fitteis’ shops, 6 being for general w oik, and the 
remainder foi w ork classed according to the divisions of the ai tillery 
seivice , general foundry, paiuteis’ shops, wheelers’ shops, caipcn- 
teis’ shops, pattern makers’ shops, saw-mills, collar makeis’ shops, 

In these diilcient woikshops theie are 17 steam hammeis, 16 foiguig 
maclunes, bolt and nut making machines, nvettmg machines, &c , 22 
shearing, punching, and cutting machines , 9 planing maclunes , 19 
shaping, 17 slotting, 10 boring and facing, 49 boring and dulling 
machines, 85 lathes, 17 bolt-screwing and nut-facing, 8 milling, 4 
band sawing, 2 bending machines Foi tin w oik there ai e 7 machines, 
and numerous machines for cleaning castings and turnings, gnnd- 
stones, 4c For woodwoik there are 43 saws of vaaous kinds, 

5 planing circular, 14 boring, 8 moitismg and tenonmg, 19 shaping 
machines, 17 lathes, and machines for sharpening saws and spoke 
dressing, hydraulic presses, &c Besides these there are various 
miscellaneous maclunes The total nominal horse-power is 250. 

The value of the annual out-turn is about £210,000. This depait- 
ment is able to turn out in one year 65 field batteries, 180 naval or 
garnson carnages with slides or platforms, 24 tuiret carriages, 360 
transpoit carnages. In addition to tins work a large quantity of 
repairs, conversions, and experimental work could be earned out. 

By woiking at night the out-turn could be mci cased 30 per cent 

The personnel of the establishment consists of 1 supei intendent, Personnel 

1 assistant-supcuntendcnt, manager, assistant-manager, 38 cleiks 
and waters, 38 masters and foiemen, 792 aitificers, 430 labourers 
and boys 

In the stoickooping branch of tho Arsenal, which is under the jjj ore . 
Control Depaitment, we find 1 controller, 1 deputy-conti oiler, ] ceemnc 
4 assistant-controllers, 2 commissaries, 7 doputy-commissaues, 8 p e p ar t. 
assistant-commissaries, 5 sub-assistant-commissaues, 11 clerks and 
writers, 114 masters and foiemen, 58 aitifieeis, 668 labourers and 
boys, 60 women and gills employed. 

The Royal Small Arms Factoiy at Enfield, and the Powder Fac- 
tory at Waltham Abbey, scarcely fall under the heading Arsenal , 
but as in other countries similar factories aie sometimes found within 
the precincts of an arsenal, and they belong theoretically to the 
subject, we shall speak of them here. 

The factory at Enfield Lock consists of the following shops ; — ^ oya j 
barrel mill, machine room, polishing room, grinding room, temper- g ina ]i 
mg room, tool room, smitliery, millwright’s room, foundiy and ^ rms 
annealing shop, joiner’s shop, containing an enormous quantity of p actoiy 
beautiful machinery worked by steam and water power The * 
average annual value of the woilc turned out is £214,482 The 
capability of the factory, if worked to its highest piessure, would be 
about 3000 arms per week with two gangs oi workmen. 

The personnel consists of 1 superintendent and 1 assistant-super- Personnel 
Intendent (artillery officers), a chief inspector of small arms, 27 clerks, 
writers, and time-keepers, 1 manager, 78 masters and foremen, 715 
artificers, 806 labourers and boys. 

Tbe Powder Factory consists of 1 saltpetre refinery, 1 house for R 0 y a ] g un 
extracting saltpetre from damaged powder, 1 sulphur lofinery, 1 powder 
cylinder house with retorts for burning charcoal, 2 steam stores, Factory, 

2 heading-up houses, 1 barrel house, 1 proof house, 1 mechanic’s Waltliam 
shop, houses for charcoal and composition mills, mcoiporating Abbey, 
mills, breaking-down maclunes, press boxes with pumps, granu- 
lating machines, pellet press, glazing barrels, horizontal reels, 

slope reels, fire engines, and houses for all the maclunes required in 
the manufacture of gun-cotton. Both steam and water power are 
used. The annual value of the out-tum is £41,000. The capacity 
of the factoiy working at highest pressure would be about 30,000 
barrels pebble powder per annum, or 20, 000 pebble and 4000 R F.G. 
powder (each barrel containing 100 lb), and 150 tons gun-cotton. 

The personnel comprises 1 superintendent, 1 assistant-supennten- personnel 
dent (artillery officers), 1 superintendent and 1 assistant-superin- 
tendent of machinery, 1 master worker, 1 master refiner, 9 clerks, 
writers, and time-keepers, 12 masters and foremen, 71 artificers, 

196 labourers and boys. 

There are no arsenals, properly so called, in the British 
colonies. The troops are supplied from stores and •work- 
shops in charge of the Control Department. In India the India, 
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army is equipped and supplied by tlio Ordnance Depart- 
ments of Bengal, Madras, and Bombay : and the arsenals 
come under the head of second class, being establishments 
for storage, issue, receipt, repair, and partial manufacture 
Warlike stores aiepaitly obtained from England, but to a 
great extent manufactured in the military factories of India. 
The chief arsenals are those of Fort William (Calcutta), 
Madras, Bombay, Allahabad (m the N W. Provinces), and 
Ferozpore (in the Panjab) These arsenals are administered 
by commissaries of ordnance (artillery officers), assisted 
by warrant officers chosen from the army, and non- 
commissioned officers Natives are employed as artificers, 
writers, and labourers. The native establishment is usually 
divided into “ permanent ’ and “ extra,” the former class 
being permanent Government servants, and the latter merely 
hired according to requirements. 

The detail of a chief Indian arsenal may he taken to be some- 
what as follows —2 commissaries of ordnance, 10 or 12 warrant 
officers (conductors, See ) , 2 armourer sergeants, 9 or 10 sergeants 
and laboratoiy men, 300 to 400 native foremen, artificers, and 
workmen, and about 300 labourers. Besides these mam arsenals, 
oich of which supplies on an average a force of 36,000 troops of all 
arms, thorn are many minor arsenals, ordnance magazines, and 
ordnance depots In India an ordnance magazine is a place for the 
storage, issue, and receipt of wailike stores, and has small woikslops 
In by-gone days numerous ordnance establishments were necessary, 
but ninv, when means of communication by rail and road have in- 
creased so largely, there is an obvious limitary disadvantage m 
scattering military stores broadcast over the countiy In India, also, 
the principle *s observed of making regiments and batteries inde- 
pendent of outside aid They possess the means of executing all 
lepairs of regimental equipment, and as the greater portion of the 
army of India are m possession of their camp equipage and reserve 
ammunition, they are able to move at short notice, while the chief 
arsenals at the bases of operations would form the bases of the 
equipment of any large force of all aims entering on a campaign 
The military factories comprise— (1 ) Foundry ana shell factoiy at 
Cossipore, near Calcutta, (2 ) Gun carnage factones at Fatlughur 
(N W Provinces), Madras, and Bombay, (3 ) Small arm ammuni- 
tion factories at Dumdum (near Calcutta), and Knkce (Bombay) 

(4 ) Powder factories at Ishapoi e (neai Calcutta), Madras, andKirkee 
(5 ) Harness and saddlery factoiy at Cawnpore (N W Piovmes) 
These factones aro administered by artillery' officers as supciinten* 
dents, assisted by warrant officeis, civil and military mechanics, 
native aitificers, woikmen, and labouiers 

United The United States depend largely on private industry 

States. for war material, large trade factones existing for the 
supply of small arms and guns There were also fotmducs 
at Reading, South Boston, and Providence during the war , 
and arsenals of construction at Boston, New Yoik, Wash- 
ington, Bridesburg, St Louis, Alleghany, Fort Monro 
These, however, have been largely reduced. 

Funce Like most of the details of the French military organisa- 
tion, the system of the supply of war material is somewhat 
unsettled. Previous to the war of 1870-71, Fiance possessed 
manufactories and arsenals for store and construction 
These were not, however, placed m accordance with, true 
strategical principles, 1 * or with reference to the quick supply 
of the army Thus the camp equipment was mainly stored 
at Pans and Versailles, and carnages at Vernon and 
CMteauroux Artillery officers and men were employed 
m the military factones. It is understood that m future 
each tern tonal district of the army will have its own arsenal 
or, at least, its own depot of military stores, but while 
military factories are maintained, war matenel will also be 
diawn lrom private industry. 

Gennauy, The chief German arsenals are at Spandau, Cologne, 
Dantzig There aie second class arsenals at Dresden, Lud- 
wigshurg, Carlsrahc, Augsburg, Munich, m the confede- 
rated states, but the tendency is to reduce these; and a con- 
siderable concentration has taken place at Spandau, which 
now forms the great centre of the military manufactories. In 


1 % 9 > and Strasbourg, containing military factones and ex- 

tensive arsenals, were situated on the front line of dangei 
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every aitillery garrison and fortress there are artillery depots 
for the storage of materiel The system of the German aimy 
is to make regiments as independent as possible, and with 
their depot “woik detachments” even re-equipment is 
peiformed Spandau embraces a gun and projectile foundry, 
powder factory, laboratory, small arms factoiy, and a large 
arsenal of construction There are also a powder factory 
at Neisse, small arm factories at Eifurt and Dantzig, m 
addition to Krupp’s great factoiy at Essen, m Westphalia 
It is said Krupp employs good workmen, and that, so far 
as guns and carnages are concerned, his factory can turn 
out three to five field battenes daily Aitillery officeis aio 
largely employed m Germany mall the work of the aisenals. 

At Vienna are united m one enormous arsenal a gun- -liutua. 
carriage factory, laboratory, foundiy, small aims factory, &c 
The arsenal can turn out 300,000 to 400,000 piojectiles, 

1400 guns, 9 GO field-carnages, and harness for 1800 car- 
nages There is also an artillery depot in each military 
district, besides laboratories, &c Austria also diaws from 
the trade She has an organised service, called the Tech- 
nical Artillery, for the performance of the woik connected 
with her factones and arsenals. 

Russia has made considerable strides m the improvement Kussu 
of her military manufactories within the last few years. 

She possesses small arms factories at Tonla near St Poters- 
burgh, Sestroetz near Moscow, and at Ijewsk There are 
foundries at St Peteisburg and Olonetz The arsenal at 
St Petersburg includes the foundry and other military 
establishments. The arsenals of Briansk and Kiev also 
contain military factones Foundry establishments for 
furnishing projectiles and guns also exist at St Peters- 
burg, Alexandio-Olonetz (government of Olonetz), Lon- 
gane (government of Ekatcnnoslav), Peim, Ekatermbuig, 
Kamensk, Nijm-Isetsk, WerkhuATournisk, Barcntsckm, 
Glatonstov, <fcc Theie aie imperial powder factories at 
Ochta (near St Petersburg), Schosta, and Kasan There 
aie also mobile artillery arsenals, the matenel of w'hich is 
kept in time of peace at St Petersburg, Warsaw, Kiev 

Italy has small anns factories at Brescia, Torre-Aimun- Iw1 y 
znta near Naples, and Tunn , pow'der factories at Fossano 
and Scafati Tunn is the ccntie of the military factories 

Spam possesses an arsenal of construction at Seville, a 
factory at Toledo, a foundiy at Tiubia, and a small arms 
factory at Oviedo There are also the powder factones of 
Murcia and Gienada , the laboiatory of Seville ; and the 
factory of Orbaicete 

The military factories of Belgium consist of a gun foundiy 
and small arms foundry at Liege. Powder is supplied 
from a puvate factory at Ghent Guns aie also obtained 
fiom Krupp. At Antwerp there is an aisenal of construc- 
tion and a laboratory. 

Holland possesses a gun foundry at The Hague, and 110 ftn ' 
workshops, small, aims factory, laboratory, and powder 
factory at Delft. 

In Sweden and Noiway the materiel of war is mainly Sw . e w n 
furnished fiom the tiade 01 ‘ 

Denmark has a state gun foundiy and a powder factory Donmaik, 
at Fiedenkswoeik. Wailike materiel is also drawn from 
the trade, but supervised by aitillery officers. There are 
arsenals for store and repair at Copenhagen, Ilalleboeck, 
and Frederikswoerk 

Switzeiland has a federal foundiy at Aarau, and araenals j> wife,cr * 
of construction at Berne and Thun, at which latter place 111 ' 
there is also a small aims factory. (e. ji. H, c.) 

ARSENIO and its Compounds. Although arsenic was 
not recognised as a metallic element till the 18th century, 
seveial of its compounds were known from remote antiquity; 
and the name apcrmnov (from apcrrjv, male) was applied by 
Dioscondes to the yellow sulphide of arsenic, orpiment, on 
account of its very potent properties. To the present day 
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the term arsenic is more frequently applied to arsemous 
acid (the white aisenic of commerce) than to the metallic 
element to which it strictly applies Although not very 
abundant, arsenic is one of the most widely disseminated 
of all metallic elements, few sulphur ores being free from 
traces of it Metallic aisenic is found native in veins in 
metamorphic rocks m the mining districts of Saxony and 
Bohemia, and other European localities, at Zmeov in Siberia, 
and very abundantly in the silver mines at Chanarjillo in 
Chili The ores employed m the naetalluigy of arsenic 
are mispickel or arsenical pyrites, smaltite, and cobaltite , 
the arsenic m the case of the two last being a bye-product 
of the preparation of cobalt and nickel 

Arsenic is a highly brittle metal of a steel-grey colour, 
and of no very great importance m the arts It may be 
prepared direct from arsenical pyrites by subliming m closed 
retorts, but it is more commonly reduced with powdered 
charcoal from arsemous acid. The physical characteristics 
of the metal vary according to the mode of its preparation , 
that produced directly fiom pyrites being compact, crystal- 
line, and nearly white, wlnle the metal reduced from 
arsemous acid is grey and pulverulent It is chiefly used 
for mixing with lead m the manufacture of small shot, the 
alloy dropping m rounder forms than pure lead, which pro- 
duces tailed diops. Arsenic is added to iron and steel for 
the manufacture of chains and ornaments, the resulting 
combination taking a very brilliant polish , and an alloy 
of copper and arsenic produces a brittle giey metal of a 
brilliant silvery hue, used m the manufacture of buttons 
Arsemous acid, or more properly anhydride, the arsenic 
or white aisenic of commerce, is the form in which arsenic 
is chiefly produced in metallurgical operations It is found 
native to a small extent, and known by the mineralogical 
name arsemte. The gi eater proportion of arsemous acid is 
obtained as a bye-product of the reduction of cobalt and 
nickel from their ores. At Reichenstein m Silesia, and 
Ribas m Catalonia, mispickel is worked for arsenic From 
the returns received at the English Mining Record Office 
it appears that 5149 tons of arsenic were produced in 
England in 1873 More than one-third of this came 
from one mine m Devonshire, where the arsenical pyrites 
is converted into white arsenic by roasting In the re- 
duction of the ores, which is accomplished m reverbera- 
tory furnaces, special precautions have to be employed 
to defend the workman against arsenical fumes and dust 
The arsenic is obtained as an impure white powder, which 
is sublimed till sufficiently pure ; and thereafter, by sub- 
limation at a high temperature, the product is formed into 
a glassy mass This glass is at first perfectly transparent, 
but it soon assumes the opaque -white appearance arsenic 
presents in commerce Besides being the basis of most 
arsenical preparations and compounds, it is used in the 
manufacture of glass for reducing the non oxide contained 
m sand White arsenic is one of the most violent of the 
acrid poisons. Its toxicological relations, the tests for it, 
Ac., will be treated of under Medical Jurisprudence. 

Arsenic acid is prepared from arsenious acid on the 
manufacturing scale by oxidising with strong nitric acid. 
It also is poisonous, but to a less degree than arsenious 
acid ; and it is noticed that people employed about it 
become very fat, without any injury to health being appar- 
ent. It is now very extensively employed in the manufac- 
ture of aniline dyes, and also as a substitute for tartaric 
acid in discharging colours m calico printing. Both arsemte 
and arseniate of soda are used as “ dung-substitutes M 
in calico-printing Seheele’s green is an arsenite of copper, 
and Schwemfurth green is the aeeto-arsemte of copper. 
Both are brilliant green pigments m extensive use, and 
their employment by paper-stainers has caused a good deal 
of excitement and unnecessary terror. The rubbing off of 
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arsenical pai tides in cleaning wall-papers may be injurious 
to health, but there is no possibility of any arsenical exha- 
lation arising from the walls as has been alleged 

Two sulphur compounds of arsemc — realgar and orpi- 
ment — are also of industrial importance. Realgar, or ruby 
sulphur, is the disulphide of arsenic , and in its native 
form it was known to the ancients, being the cravSapdjcr) 
of Theophrastus It is prepared usually from arsemuus 
acid by mixing and melting it with the required proportion 
of sulphur. It is used only to a limited extent as a 
pigment, and is a constituent of the Indian white fire used 
in fire signals and pyrotechny Oipiment (aunpigmen- 
tum), the yellow sulphide of arsenic (the dpcreviKov of Dios- 
condes), occurs native m many localities It is, liko 
realgar, artificially prepared by mixing arsenious acid with 
the requisite quantity of sulphur, and subliming the mixture. 
Sulphur is used m proportions varying according to the 
depth, of yellow desired, the orpiment of commerce not 
being a definite chemical compound, but a mixture of 
arsemous acid and the yellow sulphide, the light tints 
sometimes containing as much as 97 per cent, of white 
arsenic It forms the artists’ colour called king's yellow ; 
and m addition to some use as a common pigment, it is 
employed m dyeing and calico-printing. The prepaiations 
of arsenic used in pharmacy, in addition to arsenious acid, 
are Liquor aisemcalis, or Fowler’s solution, the hydro- 
chloric solution of arsenic, arseniate of iron, and the arse- 
niate of soda. 

ARSON has been defined as the malicious and wilful 
burning of the house of another, and is at common law an 
offence of the degree of felony Some part of the house 
must he actually burnt ; a bare intention or attempt will 
not constitute the offence, but the burning of any puit, 
however trifling, is sufficient The burning must be mali- 
cious and wilful If a man by wilfully setting fire to his 
own house burn the house of his neighbour also, it will be 
felony. The word house, in the definition of the offence at 
common law, extends not only to dwelling-houses, “ but to 
all out-houses which are parcel thereof, though not adjoining 
thereto ” Barns, with corn and hay m them, though distant 
from a house, are within the definition. 

The different varieties of the offence are specified in the 
statute 24 and 25 Yict. c. 97 (Malicious Injuries to Pro- 
perty Act). The following crimes are thereby made 
felonies — (1.) Setting fire to churches or other places of 
divme worship ; (2 ) Setting fire to a dwelling-house, any 
person being therein ; (3 ) Setting fire to a house, out- 
house, manufactory, farm-building, Ac , with intent to 
impose and defraud any person , (4.) Setting fire to build- 
ings appei taming to any railway, port, dock, or harbour; 
or, (5 ) Setting fire to any public building. In these cases 
the Act provides that the person convicted shall be liable, 
at the discretion of the court, to he kept in penal servitude 
for life, or for any term not less than three years (now file 
years by the 27 and 28 Yict. c 47), or to be imprisoned 
for any time not exceeding two years, with or without 
hard labour, and with or without solitary confinement, 
and, if a male under sixteen years of age, with or without 
whipping. Setting fire to other buildings, and setting fire 
to goods in buildings in such circumstances that, if the 
same were thereby set on fire, the offence would be felony, 
are subject to the punishments last enumerated, with this 
exception, that the period of penal servitude is limited to 
fourteen years. The attempt to set fire to any building, 
or any matter or thing (as in last offence), is to be punished 
m the same way. So also is the crime of setting fire to 
crops of hay, grass, com, Ac , but setting fire to stacks of the 
same, or any cultivated vegetable produce, or to peat, coals, 
Ac , is regarded as a more serious offence, and the penal 
servitude may be for life. For the attempt to commit the 
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last two offences penal servitude is limited to seven years 
Setting fire to mines is visited with the full measure of 
penalty, and in the case of the attempt, the penal servitude 
is limited to fourteen years Setting fire, or attempting 
to set fire to ships is punishable by the full penalties 
already enumerated. Setting fire to her Majesty’s vessels 
of war is a felony punishable by death 

In Scotland the offence, equivalent to arson in England, 
is known by the more expressive name of wilful fire-raismg 
The later statutes cited above do not apply to Scotland, 
where the crime is punishable capitally by old consuetudi- 
nary law. The public prosecutor has the privilege, as m 
other such cases, of declining to demand capital punish- 
ment, and invariably does so 

ART, m the most extended and most popular sense of 
the word, means everything which we distinguish from 
Nature. Art and Nature are the two most comprehensive 
genera of which the human mind has formed the concep- 
tion Under the genus Nature, or the genus Art, we 
include all the phenomena of the universe. But as our 
conception of Nature is indeterminate and variable, so m 
some degree is our conception of Art Nor does such 
ambiguity arise only because some modes of thought refer 
a greater number of the phenomena of the umveise to the 
genus Natuie, and others a greater number to the genus 
Art It arises also because we do not stnctly limit the 
one genus by the other The range of the phenomena to 
which we point when we say Art, is never veiy exactly 
detei mined by the range of the other phenomena which at 
tiie same time we tacitly refer to the order of Nature 
Everybody understands ihe general meaning of a phrase 
like Pope’s “ Blest with each grace of nature and of ai t.” 
In such phrases we intend to designate familiarly as Nature 
all which exists independently of our study, forethought, 
and exertion — m other words, those phenomena m our- 
selves or the world which we do not ougmate but find , 
and we intend to designate fannliaily as Ait, all which we 
do not find but originate — 01 m other words, the pheno- 
mena which we do add by study, forethought, and exertion 
to those existing independently of us But we do not use 
these designations consistently Sometimes we draw an 
arbitiary line m the action of individuals and societies, 
and say, Heie Nature ends and Art begins — such a law, 
such a practice, such an industry even, is natural, and 
such another is artificial , calling those natuial which 
happen spontaneously and without much reflection, and 
the others artificial. But thi3 line diffeient obseiveis diaw 
at different places. Sometimes we adopt views which 
waive the distinction altogether One such view is that 
wherein all phenomena are regaided as equally natural, and 
the idea of Nature is extended so as to include “ all the 
powers existing m either the outer or the inner world, and 
everything which exists by means of those powers ” In this 
view Art becomes a part of Nature It is illustrated m the 
familiar passage of Shakspeare, where Polixenes reminds 
Peidita that — 

“Nature is made better "by no mean, 

But nature makes that mean * so, over that art 
Which, you say, adds to nature, is an ait 
That nature makes.” . . 

“ there is an art 

Which doth mend nature, — change it, rather, hut 
The art itself is nature ” 

A posthumous essay of Mr John Stuart Mill contains a 
full philosophical exposition and defence of this mode 
of regarding the relations of Nature and Art. Defining 
Nature as above, and again as a “ collective name for all 
facts, actual and possible,” that writer proceeds to say that 
such a definition — 

“ Ta evidently inapplicable to some of the modes in which the 
word is familiarly employed. For example, it entirely conflicts 


with the common foim of speech by which Natuie is opposed to 
Art, and natural toartiheial Foi in the sense of the void Natuie 
which has thus been defined, and whnh is the true scientific sense, 
Ait is as much Natuie as anything else, and everything which is 
artificial is natuial— Ait has no independent povus ot its own 
Ait is but the employment of the powers ot Nature foi an end 
Phenomena produced by human agency, no less than those which, as 
fai as weaie concerned, aie spontaneous, depend on the piopcities of 
the elementary forces, or of the elemental y substances and their 
compounds. The united poweis of the whole human race could not 
create a new propel ty of matter m general, or of any one of its species 
We can only take advantage for our pui poses ot the properties we 
find A ship floats by the same laws of specific giavrty and 
equilibnom as a tiee upiooted by the wind and blow n into the w ater 
The com which men raise toi food, glows and produces its grain by 
the same law's of vegetation by which the wild lose and the moun- 
tain strawberry bring foith their fiowcis and hint A house stands 
and holds together by the natural piopcities, the weight and 
cohesion of the materials which compose it A steam engine w oilca 
by the natuial expansive toice of steam, exciting a piessuic upon 
one put ot a system of anangements, which piessuie, by the 
mechanical propci tics ot tho level, is transfeired fiom that to 
another pait, wheie it laises tho weight or removes the ohstaclo 
brought mto connection with it In these and all other aitilinal 
operations theofhcoof man is, as has often been remaiked, a very 
limited one , it consists ot moving things into ceitam places Wo 
move objects, and by doing this, bung some things into contact 
which were separate, or sepaiate others which weie m contact , and 
by this simple change ot place, natuial foices pieviously dormant are 
called into action, and pioduce the desired effect Even the volition 
which designs, tho intelligence which contrives, and the muscular 
force which, executes these movements, are themselves powers of 
Nature ” 

Another mode of thought, in some sort complementary 
to the last, is based on the analogy which the operations of 
forces external to a man bear to the operations of man 
himself. Study, forethought, and exeition are assigned to 
Nature, and her operations are called operations of Art 
This view wns familiar to ancient systems of philosophy, 
and especially to that of the Stoics According to the 
repoit of Cicero, Nature as conceived by Zeno was a fire, 
and at the same time a voluntary agent having tho poiver 
or ait of ci eating things with regularity and design 
(naturam esse ignem artificiosum ad gignendum piogic- 
dientem via) To this hie not merely creative foico and 
systematic action were ascnbed, hut actual personality 
Nature was “non aitificiosa solum, sed jdane aitifex” 
“ That which m the woilcs of human ait is done by hands, 
is done with much gicatei art by Natuie, that 18, by a file 
which cxciciscs an ait and is the teacher of other arts ” 
This conception of Nature as an all-geneiating fire, and at 
tho same time as a personal artist both teaching and 
including m her own activity all the human aits, on the 
one hand may be said, with Polixenes and Mr Mill, to 
merge Art m Natuie; but on the other hand it finds the 
essence of Nature m the resemblance of her operations to 
those of Art “ It is the propnum of art,” according to the 
same system, “to cieate and beget,” and tho reasoning 
proceeds — Nature creates and begets, therefore Nature is 
an artist or Demiurgus 

But these modes of thought by which Art is included 
under Nature, or Nature identified with Art, or both at 
once, are exceptional. In oidinary use the two concep- 
tions, each of them somewhat vague and inexact, arc anti- 
thetical Their antithesis was w’hat Dr Johnson had chiefly 
m his mind when he defined Art as “the power of doing 
something which is not taught by Nature or by instinct.” 
But this definition is insufficient, because the abstract word 
Art, whether used of ail arts at once or of one at a time, 
is a name not only for the power of doing something, but 
for the exercise of the power , and not only for the exercise 
of the power, hut for the rules according to which it is exer- 
cised; and not only for the rales, hut for the result. Paint- 
ing, for instance, is an art, and the idea includes not only 
the power to paint, hut the act of painting ; and not only 
the act, but the laws for performing the act rightly ; and 
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not only all these, but the matenal consequences of the 
act or the thing painted So of agncultuie, navigation, and 
the rest Exception might also be taken to Dr Johnson’s 
definition on the ground that it excludes all actions of 
instinct from the genus Ait, whereas usage has m moie 
languages than one given the name of Ait to seveial of 
those ingenuities m the lower animals which popular 
theory at the same time declaies to be instinctive. Dante, 
for instance, speaks of boughs shaken by the wind, but 
not so Molently as to make the buds foiego then Ait, — 
“Non peii) dal lor esser dntto spaito 
Tan to, che gl’augclletti per loi ume 
Lasuassei d'opeiai ogm loi cute ’’ 

And Fofttenelle, speaking the language not of poetry hut 
of science — “Most animals — as, foi instance, bees, spideis, 
and beaveis — have a land of ait pcculiai to themselves , hut 
each race of animals has no moie than one ait, and this one 
has had no fust mventoi among the 1 ace Man, on the othei 
hand, has aii infinity of diflereut aits winch wei e not bom 
with his lace, and of which the glory is his own ” Dr John- 
son might leply that those piopoities of vanety and of 
onginality 01 individual invention, which Fontenelle him- 
self alleges m the ingenuities of man but not in those of 
the lower animals, are sufficient to make a genenc diffei- 
ence, and to establish the lmpiopnoty of calling a honey- 
comb or a spidei’s web a woik of Ait. It is not our pui- 
pose to trespass on ground so dobateable as that of the 
natiue of consciousness in the low ei animals Enough 
that when we use the teim Ait of any action, it is because 
we are thinking of propeities in the action fiom. which we 
infer, whether justly or not, that the agent voluntanly and 
designedly puts foith skill for known ends and by legular 
and unifoim methods. If, then, wo were called upon to 
frame a geneial definition of Art, leaving room foi oveiy 
accepted usage of the w'ord, it w'ould lun thus *• — JSvei y 
regulated operation or dexterity by which organised beings 
pui sue ends which they Know beforehand, together with the 
ndesand the result of every such operation 07 dextenty 

Ileie it will be well to consider very bnefly the natuial 
history of the name which has been given to this veiy com- 
prehensive conception by the principal branches of civilised 
mankind. Our own word Art the English language has 
taken, as all the Itoraanee languages of modern Europe 
have taken theirs, directly from the Latin. The Latin ai s 
proceeds fiom a root the primitive force of which is open 
to question One distinguished philologist thinks that this 
syllable Alt, 111 that root from which ars is descended, 
means to plough, and is the same as appears in the Greek 
ap-ovv, dp-arpov, ap-ovpa, and Latin ar-are, ar-atrum, ar- 
vum “As agnculture was the principal labour m that 
early state of society when we must have supposed most of 
our Aiyan words to have been formed and applied to their 
definite meanings, we may well understand how a word 
which originally meant this special kind of labour was after- 
wards used to signify labour in general And 

as ploughing was not only one of the earliest kinds of 
labour, but also one of the most primitive arts, I have no 
doubt that the Latin ars, artis , and our own word art, 
meant originally the art of all arts, first taught "by the 
goddess of all wisdom, the art of cultivating the land.” — 
(Max Muller, Led on Science of language, 1 294 .) The 
more common supposition refers the word to a root AR, 
of which the primitive signification will have been to 
put or fit two things together, and which is to be found in 
a large family of Greek words, such as apdp-icrKe, dp-pivas, 
dp-Qpov, dp-t 0 po 9 , ap-rvm, kt X. Asa question of historical 
probability, the latter account seems the likelier, inasmuch 
as predatory and nomadic man was certainly in possession 
of many dexterities, as that of fitting a stone arrow-head to 
Its shaft, — or say, that of putting two and two together, — 
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from which, rather than fiom the latei invention of agri- 
culture, the gioup of human dextenties in general is likely 
to have received its name. 

The Gieek Texyy, the name both for aits in the pailicu- 
lar and ait 111 the abstiact, is by its root related both to 
tck-toiv and tck-vov, and thus contains the alhed ideas of 
making and begetting. The pi oprium of art in the logic 
of the Stoics “to create and beget” (see above) w r as strictly 
m accoi dance wuth this etymology 

The Teutonic Kwi&t is formed from konnen, and konnen 
is developed fiom a pumitive Ich lann In lann philology 
lecogmses a pretente form of a lost veib, of which wc find 
the traces m Jiin-d, a child , and the fonn Ich lann, thus 
meaning originally “I begot,” contains the geim of the two 
several developments, — konnen, “to be mastei,”“to be 
able,” and lennen , “ to know.” 

Putting by, then, as too doubtful the etymology of ais 
from ploughing, we see that the chief Aryan languages 
ha\e with one consent extended a name for the most 
elementaiy exercise of a constructive or productive powei, 
till that name has covered the whole province of the skilled 
and dehberate operations of sentient beings. 

In proportion as men left out of sight the idea of creation, 
of constructing or producing, “artificiosum esse ad gignen- 
dum,” which is the pumitive half of this extended notion, 
and attended only to the idea of skill, of proceeding by re- 
gular and disciplined methods, “ progredi via,” which is 
the superadded half, the w r hole notion Art, and the name 
foi it, might become subject to a piocessof thought which, 
if analysed, would be like this — What is done by rcgulai 
and disciplined methods is Ait, facts are obseived and 
classified, and a systematic view of the older of the uni- 
verse obtained, by legular and disciplined methods , tho 
observing and classifying of facts, and obtaining a syste- 
matic view of the order of the universe, is therefore Art. 
To a paitial extent this did unconsciously take place. 
Science, of which the essence is only m knowledge and 
contemplation, came to be spoken of as Art, of which 
the essence is all in practice and production. Cicero, 
notwithstanding his citation of the Stoical dictum that 
piactice and production were of the essence of Art, else- 
wlieie divides Ait into two kinds — one by which things 
aie only contemplated in the mind, another by which some- 
thing is produced and done. (“Quumque artium aliud 
emsmodi sit, ut tantummodo rem cernat, aliud, ut moliatur 
aliquid et faciat ” — Acad. 11 7 .) Of the former kind his 
instance is geometry ; of the latter the art of the violin 
player. Now geometry, understanding by geometiy an 
acquisition of the mind, that is, a collected body of observa- 
tions and deductions concerning the piopeities of space 
and magnitude, is a science and not an art; although there 
is an art of the geometer, which is the skill by which he 
solves any given problem m his science, and the rules of 
that skill, and his exertion m putting it forth. And so 
every science has its mstiumental art or practical discip- 
line , and m as far as the word Art is used only of tho 
practical discipline or dexterity of the geometer, the 
astronomer, the logician, the grammarian, or other person 
wdiose business it is to collect and classify facts for con- 
templation, in so far the usage is just. The same justifica- 
tion may be extended to another usage, whereby in Latin, 
and some of its derivative languages, the name Art came 
to be transferred in a concrete sense to the body of rules, 
the written code or manual, which lays down the discipline 
and regulates the dexterity ; as ars grammatica, ars rhe- 
tonca, and the rest. But when the word is stretched so 
as to mean the sciences themselves as acquisitions of the 
mind, that meaning is illegitimate. Whether or not Cicero, 
in the passage above quoted, had in his mind the science 
of geometry as a collected body pf observations and do- 
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auctions, it is certain that the Ciceronian plnase of the 
liberal arts, the ingenuous aits, both m Latin and its deri- 
vatives or translations m modern speech, has been used 
currently to denote the sciences themselves, and not merely 
the disciplines instrumental to them. The trivium and the 
quadrmum (grammar, logic, and rhetoric — geometry, astro- 
nomy, music, and arithmetic) have been habitually called 
arts, when some of them have been named m that sense in 
which they mean not arts but sciences, “only contem- 
plating things m the mind ” In the German language 
particularly the words Ait and Science have m general been 
loosely interchanged The etymology of the word for Ait 
secured a long continuance for this ambiguity. Kunst 
was employed indiscriminately m both the senses of the 
pi li native Ich kann, to signify what I know, or Science, and 
what I can do, or Art It was not till the end of the 17 th 
century that a separate word for Science, the modern 
Wissenschaft, came into use On the other hand, the Greek 
word T€xyv> Wlt]l its <hstinct suggestion of the loot sig- 
nification to make or get, acted probably as a safeguard 
against this tendency The distinction between Art 

or practice, and hnaTrjp.r], knowledge or Science, is ob- 
served, though not systematically, in Gi eek philosophy. But 
for our present purpose, that of making clear the true rela- 
tion between the one conception and the other, further 
quotation 13 rendered superfluous by the discussion the 
subject has received at the hands of the modern writer 
already quoted. Between Art, of which we practise the 
rules, and Science, of which we entertain the doctnnes, Mr 
Mill establishes the difference m the simplest shape, by 
pointing out that one grammatical mood is proper for the 
conclusions of Science, and another for those of Art 
Science enunciates her conclusions m the indicative mood, 
whereas “ the imperative is the characteristic of Art, as 
distinguished from Science” And as Ait utters her con- 
clusions m her own form, so she supplies the substance of 
her own major premise. 

“Eveiy art has one fiist principle, or general major premise, not 
borrowed from science, that which enunciates the object aimed at, 
and affirms it to be a desuable object The builder's ait assumes 
that it is desuable to hare buildings ; aichitecture (as one of the 
fine aits) that it is desirable to have them beautiful and imposing 
The hygienic and medical aits assume, the one that the pieservation 
of health, the other that the cure of disease, are fitting and desuable 
ends. These are not propositions of science Pi opositions of science 
assort a matter of fact — an existence, a co-existence, a succession, 
or a resemblance. The propositions now spoken of do not a-asei t 
that anything is, hut enjoin or recommend that something should 
be They aie a class by themselves A proposition of which the 
predicate is expressed by the words ought or should be is generically 
different from one which is expiessed by is or will be ” 

And the logical relation of Art and Science, in other words, 
the manner of framing the intermediate member between 
the general major premise of Art and its imperative conclu- 
sion, is thus defined . — 

“The Art [m any given case] proposes to itself an end to he 
attained, defines the end, and hands it ovei to the Science The 
Science leceives it, considers it as a phenomenon or effect to he 
studied, and having investigated its causes and conditions, sends 
it back to Ait with a theorem of the causes and combinations 
by which it could be produced. Art then examines these 
combinations of circumstances, and according as any of them 
are or are not m human power, pronounces the end attainable 
or not The only one of the piemises, therefore, winch Ait 
supplies, is the original major premise, which asserts that the 
attainment of the given end is-desirable. Science, then, lends to Ait 
tho proposition (obtained by a series of inductions or deductions) 
that the performance of certain actions will attain the end. Prom 
those premises Art concludes that the peifonnanee of these actions 
is desirable, and finding it also practicable, converts the theorem 
into a rule or precept . . The grounds, then, of every rule of 
Art are to be found m the theorems of Science. An Art, or a body 
of Art, consists of the rules, togethei with as much of the speculative 
propositions as comprises the justification of these rules. The 
oompleto Ait of any matter includes a selection of such a portion 


fiom the Sueuec as is necessary to show on what conditions the 
effects, winch the Art aims at pioduemg, depend And Ait in 
goneial consists of the truths of Science ananged m the most 
convenient ouler for practice, instead ot the ordei which is most 
convenient foi thought Science groups and ai ranges its truths so 
as to enable us to take in at one view as much as possible of the 
geneial older of the univeise Ait, though it must assume the 
same geneial laws, follows them only into such of their detailed 
consequences as have led to the fonnation of rnles of conduct, and 
bungs together fiom parts of the field oi Science most iemote fiom 
one another, the tiutlis lelatmg to the pioduction of tho ditlerent 
and betel ogeneous causes necessaiy to each eflect winch tho exigencies 
of practical life icquiro to be produced ’’—(Mill’s Logic, vol 11 pp 
542 - 319 ) 

The whole discussion may be summed up thus Science 
consists m knowing, Ait consists in doing What I must 
do m order to know, is Art subordinate to or concerned in 
Science What I must know m Older to do, is Science 
subordinate to or concerned in Art 

Ait, then, is defined by two broad distinctions . first, its 
popular distinction fiom Nature, and next, its practical and 
scientific distinction from Science Both of these distinc- 
tions are observed m the terms of our definition given above. 
Withm the pioper limits of this definition, the conception 
of Art, and the use of the word for it, have undeigono 
sundry variations. These variations correspond to certain 
vicissitudes or developments m the order of historical facts 
and m society It remains very briefly to consider the chief 
of these The requirements of society, stimulating the in- 
genuity of its individual members, have led to the invention 
of arts and groups of arts, constantly progressing, with the 
progress of civilisation, m number, m complexity, and m 
resource The religious imagination of early societies, who 
find themselves in possession of such an ait 01 group of 
arts, f 01 gets the history of the invention, and assigns it to 
the inspiration or special giace of some god or heio So 
the Gieeks assigned the aits of agncultuie to Tnptolemus, 
those of spinning and navigation to Athene, and of music to 
Apollo At one stage of civilisation one ait or group of 
aits is held m higher esteem, another at another In 
societies, like most of those of the ancient world, wlicie 
slaves weie employed m domestic seivicc, and upon the 
handicrafts supplying the immediate utilities of life — food, 
shelter, and clothing — these constituted a group of servile 
arts The arts of husbandry or agncultuie, on the other 
hand, have alternately been legal ded as servile and as 
j honouiable according as their exeicise has been 111 the 
hands of a subject class, as under feudal institutions, 01, 
as under the Roman lepubhc, of free cultivators. Under 
feudal institutions, or 111 a society 111 a state of permanent 
war, the allied arts of war and of government have been 
held the only honouiable class In commercial states, 
Idee the republics of Italy, the aits of gain, or of pro- 
duction (other than agricultural) and distribution, have 
made good their title to equal estimation and greater power 
beside the art of captains. But among peaceful arts, 111- 
dustues, or trades, some have always been held to he of 
higher and others of lower lank ; the higher rank being 
assigned to those that required larger operations, higher 
tiainmg, or more thoughtful conduct, and yielded ampler 
returns — the lower lank to those which called for simple 
manual exercise, especially if such exercise was of a dis- 
agreeable or degrading kind In the cities of Italy, wlieie 
both commerce and manufactures were for the fii»t time 
organised on a considerable scale, the name arte, Art, was 
retained to designate the guilds or corporations by which 
the several industries were exercised; and, according to the 
nature of the industry, the ait was classed as higher or 
lower (maggiore and minore). 

The arts of which we have hitherto spoken have arisen 
from positive requirements, and supply what are strictly 
utilities, in societies, not excluding the art of war, at least 
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so fai as concerns one-half of war, the defensive half 
But war continued to be an honourable puisuit, because it 
was a pursuit associated with birth, power, and wealth, as 
well as with the virtue of courage, in cases where it had no 
longer the plea of utility, but was purely aggressive or 
predatory, and the aits of the chase have stood in this 
respect m an analogous position to those of war. 

There are other arts which have not had their origin m 
positive practical needs, but have been practised from the 
first for pleasuie or amusement The most pnmitive 
human beings of whom we have any knowledge, the cave- 
dwellers of the palaeolithic period, had not only the useful 
ait of chipping stones into spear-heads, kmfe-lieads, and 
arrow-heads, and making shafts or handles of these imple- 
ments out of bone, they had also the ornamental ait of 
scratching upon the bone handle the outlines of the animals 
they saw — mammoth, ihmoceros, or reindeer — or of cai vmg 
such a handle into a rude resemblance of one of these 
animals. Here we have a skill exercised, in the fiist case, 
for pure fancy or pleasure, and m the second, foi adding 
an element of fancy or pleasure to an element of utility 
Here, therefoie, is the genn of all those arts which pro- 
duce imitations of natural objects for purposes of entertain- 
ment or delight, as painting, sculpture, and their subordi- 
nates , and of all those which fashion useful objects in 
one way rather than anothei because the one way gives 
pleasure and the other does not, as architectuie and the 
suboidmato decoiative arts of furmtuie, potteiy, and the 
rest. Arts that woik in a kindred way with different 
materials are those of dancing and music. Dancing works 
with the physical movements of human beings. Music 
works with sound. Between that imitative and plastic 
subdivision, and the subdivision of these which only pro- 
duce motion or sound and pass away, there is the inter- 
mediate subdivision of eloquence and the drama, which 
deal with the expression of human feeling in. spoken words 
and acted gestuies There is also the comprehensive art of 
poetry, which works with the material of wiitten words, 
and can Ldeally represent the effects proper to any or all 
of the other arts All of these art3 have, as a matter of 
history, been at one time or another intimately associated 
with religion. Painting, sculpture, architecture, drawing, 
music, poetry, have all been at one time or another prin- 
cipally devoted to the honour of supernatural beings 
imagined to have power over mankind for good and evil. 
But this use, though a part of their history, is not insepa- 
rable from their nature. What is insepaiable from tnem, 
and essential to the nature of this group of arts, is twofold 
First, of their effect upon those to whom they are addressed: 
there are certain highly complex properties and relations of 
rhythm, proportion, and harmony, upon which the pleasur- 
ableness of these arts depends, and which each of them, if 
its appeal to the peiceptions and the imagination is to be 
successful, is bound to observe, Secondly, of the mode in 
which they are practised : these complex effects can only 
be produced by the exercise of an equally complex set of 
faculties in the artist; it is therefore of the essence of this 
group of arts, that they cannot be practised by habit, rote, 
or calculation ; habit, rote, and calculation may help the 
artist a certain way, but m the essential parts of his art 
he passes beyond the reach of rules, and acts by what is 
called inspiration, that is, by the spontaneous and unrea- 
soned working together of infinitely complex and highly 
developed sensibilities and dexterities m his constitution 

We shall not concern ourselves with the many definitions 
that have been framed by thinkers seeking to classify these 
arts either according to simple observation and comparison, 
or according to the principles each of his chosen meta- 
physical system. (For an account of these matters, see 
articles .(Esthetics and Fine Aets ) Enough that to- 
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gethcr with the useful arts, theie exists tins great group 
of arts of w r hich the end is not use, but pleasure, or plea- 
sure before use, or at least pleasure and use conjointly. 
In modem language, there has grown up a usage which 
has not only put these and their congeners into a class 
by themselves, but sometimes appiopriates to them alone 
the use of the generic word Ait, as if they and they only 
were the arts, /v.ar’ i£c>xv v Fust as the liberal or polite arts, 
and then as the fine aits, the languages of modern Europe 
have sepai ated from the class of arts which exist only 
for use the class which exist only or chiefly for pleasure. 
They have gone fuither, and have reduced the number 
which the chss-word is meant to include. When Art is 
now cunently spoken of in this sense, not even music or 
poetiy is fiequently denoted, but only architecture, sculp- 
ture, and painting by themselves, or with then subordinate 
and decorative blanches. And m correspondence with this 
usage, another usage has removed fiom the class of arts, 
and put into a contiasted class of manufactw es, a large 
number of mdustnes and their products, to winch the 
generic toim Art, accoidmg to our definition, properly 
applies That definition covers the mechanical arts, which 
can be efficiently exeicised by mere habit' rote, or calcula- 
tion, just as well as the fine arts, which have to be exeicised 
by a higher older of powers. But the word Art, becoming 
appropriated to the fine arts, has been treated as if it neces- 
sanly earned along with it, and as if woiks to be called 
works of art must necessarily possess, the attributes of 
individual skill and invention expiessmg themselves in 
ever new combinations of pleasurable contrivance. The 
progress of what an older nomenclature called the mechani- 
cal arts — the consequence of inventions for making pro- 
duction easier and more rapid by the application of physical 
agencies and the economising of human labour — has led to 
the multiplication of products all alike, all equally bearing 
the stamp of habit, rote, and calculation, and all equally 
destitute of those properties of individual contrivance and 
pleasureableness. And so works of Manufacture, or the 
products of machinery, which bear only very dully and 
remotely the maik of their original source in the hand and 
biam of man, have come to be contrasted with w r orks of 
Art which bear such marks vividly and directly. For a 
century the mechanical kingdom, or reign of pure Manu- 
facture, had spread apace m Europe, engrossing an ever 
larger field of human production Of late years there is a 
sign of a leaction in favour of an extension of the kingdom 
of Ait, or at least of endeavours to bring reconciliation 
and alliance between the two. (s c.) 

ART and PART, a teim used in Scottish Law to denote 
the aiding or abetting in the perpetration of a crime, —the 
being an accessory before or at the perpetiation of the crime. 
There is no such offence recognised in Scotland as that of 
being an accessory after the fact, 

ART A (Naida, ie , iv^ApSa, or Zarta, i.e , e’s "Apr a, 
the ancient Ambracia), a town of Albania, in the eyalet of 
Joannina, deriving its present designation from a corruption 
of the name of the river Arachthus on which it stands. It 
is a place of some six or seven thousand inhabitants, who 
are mostly Greek. There are a few remains of its old 
cyclopic walls ; and the town contains a castle, built on the 
lofty site of the ancient citadel by Nicephorus (1357); a 
palace belonging to the Greek Metropolitan ; and a number 
of mosques, synagogues, and churches, the most remarkable 
being the church of the Yngin of Consolation, founded (107 1) 
by Michael Ducas, The streets of the town were widened 
and improved in 1869. Manufacture of woollens, cottons, 
Russian leather, and embroidery is carried on, and there is 
trade in cattle, wine, tobacco, hemp, hides, and grain. 
Much of the neighbouring plain is very fertile, and the 
town is surrounded with gardens and orchards, in which 
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the orange, lemon, and citron come to great perfection. In 
1083 Arta was taken by Bohemund of Tarentum , m 1449 
it fell into the hands of the Turks, and m 1688 it was cap- 
tured by the Venetians, In 1797 it was held by the French, 
but m the following year, 1798, All Pasha of Joannina 
made lamself master of it. During the Greek struggle for 
independence it suffered severely, and was the scene of 
several conflicts, in which the ultimate success was with the 
Tuiks An insurrection m 1854 was at once repressed. 

ARTA (Arachthus), a river of Albania, which rises partly 
in Mount Lakmon, and paitly m the heights between 
Lmgon and Mitzekeli, flows south for upwards of forty 
miles along the eastern side of the Kilberjm Mountains, 
and falls into the Gulf of Arta 

ARTA, Gulf of, the Sinus Ambracius of the ancients, 
is a large and beautiful inlet of the Ionian sea, twenty-five 
miles long and ten broad, the northern shores of which 
belong to Turkey, and the southern and eastern to Greece 
Its only important affluent, besides the Arta, is the Luio 
(Ckaradra) also from the noith. It abounds with mullets, 
soles, and eels. Around its shores aie numerous rums off 
ancient cities, as well as several flourishing modern towns, 
of which may be mentioned Actiurn at the entrance, 
Nicopolis , Previsa, Arta, Argos, Limnsea, Karavasaras, Olpce, 
and Vomtza 

ARTAXERXES, a royal Persian name, borne first by 
several of the kings of the Achsememan dynasty of the 
Persian empire, andfound also mthelater Sassaman dynasty 
The ongmal and native form of the name, as ascertained 
from the cuneiform inscriptions of ancient Persia, is 
Artalchshatr a ( see Rawlmson, Jour Asiat Soc xi p 35) 
The Hebrew transcript, occurring with slight drffeiences of 
spelling m different passages of the Old Testament, is 
Artakhshasta — the Assyrian, Sat takhshatr a — the Scythic, 
IrtaJcsassa, — all closely answenng to the ongmal The 
Greek ’A pra^ip^, from which the English form is taken, 
is less correct, and is misleading through the assimilation 
of the latter part of the name to the other royal name 
Xerxes, with which the word before us has etymologically 
no connection. In later times the name assumes the 
slightly modified fcrras of Artachshetr (De Sacy, Aniiquites 
de la Perse, p 100), and Ardeshir ('A pra.£api)<s and ’Apratjijp, 
m Agathias) In regard to the etymology and meaning of 
the name there is a general consensus of opinion among 
modern scholars Herodotus (vi. 98) was misled by the 
Greek transcription, when, having rendered Xerxes, Warrior 
(dp-rjios), he rendered Artaxerxes, Great Warrior (fieya s 
dp?) los). The elements of the name are arta, an intensive 
particle or adjective, connected with the Zend areta, high 
or honoured (m Skr. fvta) , and Jchshatra, kingdom or 
dominion, which occurs both m Zend and Sanscnt (Raw- 
linson, Jour Asiat. Soc, xi. 35 ; Lassen, Ueber die Keil- 
mschriflen, p 161 , Oppert, Les inscriptions des Acheme- 
mdes, p 299 , Spiegel, Die altpersischen Keilinsclvriften, 
p 185) Lassen translates the name, Exalted m dominion 

It is known that throne-names, or names appropriated to 
royalty, were in use among the Persians as among other 
Eastern nations (cf. Heeren, Ideen, l. pp 138, 401; 
Baehr’s Qtesias, p. 195) Thus the great Cyrus is said to 
have been called Agradatus before his accession to the 
throne. The second and third Darius had both also private 
names, the one Ochus, and the other Co domannus. To the 
class of royal names belongs the name Artaxerxes. To 
this nse its significance is alone suitable, and in the 
earhest times, at least, it is not found appropriated by any 
save either the possessors of, or the pretenders to, royalty. 
In regard to the most of those about to be mentioned, we 
have express testimony that they took this name only 
when they ascended the throne. 

It will be convenient first to mention the Achoemeni an 
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kings thus designated m the Gieek historians and the old 
Persian inscriptions, and then consider the questions 
connected with the identification of these with the kings 
of this name occurring in Scupture 

1 Artaxerxes, surnamed Mattpoxetp, oi Longunanus (by 
Persian authors, Diraz-dest), the long-handed, so called, says 
Plutarch ( Vita A) tax , l ), because his light hand was longer 
than his left, or perhaps (see Malcolm, Hist of Pa <ua, i p. 
66) the long-aimed (cf Edwaid Longshanks), was the son 
of the famous Xeixes, the invader of Greece, and succeeded 
his father m 465 B c Accoidmg to Josephus (Ant J ud , xi. 
6, 1), he was originally called C^ius Ills reign w as maiked 
by the revolt of Egypt under Inaius, in which the Athenians 
were abettors of the Egyptians, and which was quelled by 
the Persian general Megabyzns, m 455 b c , and by the 
ratification of the peace of Callias wuth Athens in 449 b e. 
Of the architectural and inscribed remains of the ancient 
Persian empire very little is leeognisable as due to this 
king He is lecorded m an inscription by Ins giandson, 
the next Artaxerxes, as the repair er(1) of the palace at 
Susa (Loftus, Chaldcea and Susiana, p 372, Norris, 
Jour Asiat Soc , xv. pp 157-162). Tlieicis extant a flag- 
men tary mscuption m old Persian, with an Assyrian 
translation, which seems to have proceeded fiom him , 
and a legend upon a vase at Yenice, of Egyptian origin, 
which reads “ Artaxerxes the great king,” may with 
considerable assurance be also lef erred to this monarch 
(Oppert, op. cit pp 288-290) Artaxerxes died m 425 
b c. after a reign of foity years. 

2 The next sovereign that falls to be noticed here was 
the grandson of the preceding, and the son of the inter- 
mediate monarch, Darius No thus His original and private 
name was Arsaces, and he assumed that of Arta\ei\cs on 
ascending the throne (Ctesias, Exc Peis § 57, Plutarch, 
Vita Artax , c 2) The date of his accession is 405 a c. 
It is this Artaxerxes, commonly surnamed Mnemon, fiom 
the retentiveness of his memory, whoso reign was distin- 
guished by the attempt of his brother, the younger Oyius, 
to gam possession of the crown, and by the victoiy of 
Cunaxa 401 bc, the death of Cyrus, and the retreat 
of the ten thousand Greeks, lmmoi tabbed by Xenophon. 
Other prominent events of this reign w r eie the peace 
of Antalcnlas in 399 b c , and the Cyprian revolt, with 
the defeat of Evagoras its loader, about 380 bo Aita- 
xeixcs Mnemon died m 359 b c , after a reign of forty- 
six years. The Greek sources for this reign are com- 
paratively abundant Besides Xenophon, Ctesias, Diodorus, 
and others, Plutarch ha3 furnished a special life of tins 
monarch The only native mcmonal of his reign is the 
inscription already refened to, found at Susa on the bases 
of pillars belonging to the royal residence there, which runs 
thus • — “ Says Artaxerxes, the great King, the King of 
Kings, the King of the countries, tho King of this earth, 
the son of King Darius; Darius was the sou of King 
Artaxerxes, Artaxerxes was the son of Xerxes, Xerxes w^as 
the son of King Darius, Darius was the son of Hystaspes, 
the Acheememan Darius, my ancestor, built this temple 
(or edifice), and afterwards it was icpaired (?) by Artaxerxes, 
my grandfather By the help of Ahuramazda I placed 
Anahita and Mitlna in this temple May Ahuramazda, 
Anahita, and Mithra protect me.” (Bee Norris in Loftus, 
op. cit. p. 372 , Jour. Asiat. Soc., xv. p, 159 ; Spiegel, op. 
cit. p 65 ) The inscription, compared with earlier texts, 
shows a certain negligence of style, and is interesting for 
the prominence, unparalleled in previous records, given to 
the worship of the subordinate deities Anahita, or Tanaitis, 
and Mithra. 

3 This sovereign was succeeded by his son Ochus, who, 
on securing the crown, took the same royal name, and is 
usually known as Artaxerxes Ochus. The commencement 
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of his leign was marked by numerous foimidable revolts 
throughout the western provinces of the empire, which, 
however, were vigorously repressed, and after the re-subju- 
gation of the revolted countries, the power of the empue 
was advanced to an extent and to an apparent stabihty 
unequalled since the time of the great Darius This 
Artaxerxes perished by poison m 338 bo. He is known 
as the builder of one of the palatial structures which stood 
on the platform of Persepolis; and an inscription proceeding 
from him (wrongly ascribed to the previous Artaxerxes by 
Benfey, Die persischen ICeilinschnften , p. 67) has been 
found there, marked, like that already spoken of, and to a 
greater degree, by defects of style, and piesentmg his 
genealogy m entire accordance with the preceding (See 
Rawlmson, op cit x p. 341 , Oppert, op cit. p. 297, 
Spiegel, op. cit p. 67 ) 

4 We find yet another instance in the classical writers 
of the use of Artaxerxes as a royal name dunng the 
Achimnenian period. After Darius Codomannus, the suc- 
cessor of Artaxerxes Ochus, had been finally and decisively 
defeated by Alexander at Aibela, he was, while fleeing 
before the conqueror, traitorously slam by Bessus, the 
satiap of Bactna, who thereupon, wo are told, “assumed 
the upright tiaia and the royal robe, and the name Arta- 
xerxes instead of Bessus, proclaiming himself king of 
A>ia” (Arrian, Exp Alex , m 25, 3, cf. Curtius, vi 6, 13) 

Such are the Achoemcman kings known to the classical 
wi itei s by the name Artaxerxes But the name also occurs 
m the Scriptural books of Ezra and Nehemiah, as well as m 
some of the Apocryphal books, and m Josephus , and it 
remains to be considered whether the persons there referred 
to are to be identified with any of the kings now mentioned, 
and if so, with whom 1 In the book of Nehemiah, Arta- 
xerxes, king of Persia, appears as the monarch to whom 
Nehemiah. acted as cup-bearer (1 2), from whom he received 
a commission, in the twentieth year of the king, to rebuild 
the wall and other ruined edifices in Jerusalem (h. 1), and 
whose thirty-second year is also mentioned (v 14, rui. 6) 
In attempting to identify this Artaxeixes with one of those 
above named, our choice is at once limited by the length 
of his reign to those surnamed Longimanus and Mnemon 
A sufficient proof that it is the former of these who is 
meant, is found in the genealogy of Eliashib, the high 
puest when Nehemiah came to Jerusalem (Neh. lin 1, 
and xii. 10). For Eliashib was the grandson of Jeshua, 
and Jeshua was high priest when Zerubbabel led the first 
company of returned exiles to Judah, m the days of Cyrus 
(Ezra in 2, lii. 2). Now, the reign of Cyrus dates from 536 
b o. ; and from this to the twentieth year of Artaxerxes 
Longimanus, or 445 b a, is a period of mnety-one years, 
leaving room for precisely three generations. The opinion, 
which is the common one, that the Artaxerxes of Nehemiah 
is Artaxerxes Longimanus, is thus fully warranted (though 
some, a3 De Saulcy, Sept sihcles de Vhxstoire judaique, p. 
28, identify him with Artaxerxes Mnemon), and this 
enables us to proceed with confidence when inquiring into 
the reference of the name'as it occurs in the book of Ezra. 
Ezra was contemporary with Nehemiah (Neh. viii. 1), and 
mention is made m his book of an Artaxerxes who was his 
own contemporary (Ezra vii 1, 7, 11 ; viii. 1), in whose 
seventh year a decree was issued, giving authority to Ezra 
to levy whatever supplies were needful for the service of 
the temple at Jerusalem This, therefore, must have been 
also Artaxerxes Longimanus, and the year referred to is 
458 b.o. Hence, also, when it is said (Ezra vi. 14) that 
“ the elders of the Jews builded, and they prospered, . . . 
according to the commandment of Cyrus, and Darius, and 
Artaxerxes king of Persia,” it may without difficulty be 
understood that the same monarch is here named, the 
writer singling out the three kings who, of all the Persian 
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! monarchs, distinguished themselves by the favour show n 
to the Jews. 

The name occurs again in an earlier part of the same book, 
chapter iv. In verse 5 of that chapter mention is made 
of efforts of the enemies of the Jews to hinder the rebuild- 
ing of the temple, put forth “all the days of Cyrus, king 
of Persia, even until the reign of Darius, king of Persia ” 
Then m the two succeeding verses Ahasueius and Arta- 
xerxes are specified as kings in whose reigns repiesentations 
adveise to the Jews were made at the couit of Persia , and 
after the detailed accounts of the second of these repre- 
sentations, and its success with Artaxeixes, it is said (ver 
24), “Then ceased the work of the house of God which 
is at Jerusalem. So it ceased unto the second year of 
Danus, king of Persia ” The narrative has all the appear- 
ance of consecutive history, and the natuial mteipietation 
obviously is that the two kings, Ahasuerus and Artaxerxes, 
intervened between Cyrus and Danus It is tiue, mention 
is made m the memorial presented to king Aitaxeixos of 
the building of the city and the walls, rather than of the 
temple, the rebuilding of which was at the time the great 
entei prise of the returned exiles , but this may be easily 
accounted for, from the interest of the waters to make out 
the stiongest possible case at the Persian court Besides, 
it is impossible to believe that the city and its walls remained 
utterly desolate as the Chaldeans had left them while the 
temple was being rebuilt. There is, indeed, express testi- 
mony to the contrary Notice is taken of the “ ceiled houses” 
of Jeiusalem at this penod (Haggai i 4) Mention is also 
made of a “ wall ” of defence for its inhabitants (Ezra lx 
9), and Josephus (Ant Jud, xi 4, 4) lecords the “stiong 
walls about the city ” while the temple was still unfinished 
It has indeed been argued, and that quite reasonably, that 
the wall mentioned m Nehemiah i. 3, which was leported 
to Nehemiah as “ broken down,” is that to which reference 
is made in the passages just cited from Ezra and Josephus, 
built by the first colony of returned Jews, and not that 
destroyed by the Chaldeans nearly a century and a half 
before (see Kitto’s Cyclopaedia, article “ Ahasuerus ”) 
There seems, therefore, to be nothing in the narrative to 
hinder the two kings to whom it relates, and whom it places 
between Cyrus and Darius, from being identified with the 
two kings who did actuallymtervene between thesemonarchs, 
viz , Cambyses and the pseudo-Smerdis ; and this is the 
view which is taken of the matter by the great majority of 
interpreter. The difference in the names, however, presents 
a difficulty which to not a few has appeared insuperable, 
and from which escape has been sought in various ways. 
Some, as Scaliger, Hottmger, Mill, believing that Ahasuerus 
and Artaxerxes in Ezra iv 6, 7, mean Xerxes and Artaxerxes 
Longimanus, suppose also that Danus in chapters iv 24, vi 1, 
&c , means the successor of the latter, viz , Darius Nothus. 
But the identification of the Danus with the well-known 
Darius Hystaspes is sustained by so overwhelming evidence 
(see Darius), tbattbis opinion may beat once and without: 
hesitation rejected. Others, as Howes (see Pictorial Bible 
on Ezra iv ), Biley (Jour. Sac. Literature, July 1866), and 
many Germans, — as Kleinert, Schultz, Hengstenberg, Au- 
berlen, Yaibinger, Bertheau, Keil, &c., — believe that the 
paragraph, Ezraiv. 6-23, forms an interpolation or episode, 
m which the chronicler has summed up the attempts of the 
adversaries of Judah to hinder the building of the temple, 
as well as what they did for the obstructing of the building 
of the city under Xerxes and Artaxerxes, in order to bring 
together in a compendious way all their machinations against 
the Jews (see Keil, ad he ) It is impossible, however, to 
reconcile this view satisfactorily with the language of the 
narrative, especially of ver. 24, the plain meaning of which 
is that the interruption in the work of the house of God 
caused by the decree of the king named Artaxerxes con- 
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tinued until, and hence was pievious to, the second year 
of king Darins. Some German expositors, indeed, as 
Herzfeld (Gesch d Voiles Isr 1 303), Merx, Schiader, 
&c., admit the irreconcilability, and, believing that the two 
kings m question were Xerxes and Ju.3 son, maintain that 
the compiler of the book of Ezra was guilty of a mistake 
m referring the documents cited to the period preceding, 
instead of to the period subsequent to, the leign of Danus 
But, apait from all questions about inspiration, this must 
be condemned as an illegitimate proceduie. Our only 
original witness to the events connected with the letnrn of 
the Jewish exiles is the book of Ezia, and it is not permis- 
sible to alter its testnnony, or to set it aside as erroneous, 
because it presents some appearances of discrepancy with 
what is otherwise ascertained It is to be added that the 
Apocryphal 1st Esdias, m the veision which it gives of the 
same events, refeis them and the king Aitaxerxes to the 
period intei vening between Cyrus and Dauus (Esdras n 
16-30, v. 72, 73), and that Josephus also m so far agiees 
that he assigns the events to the same ponod, though 
making no mention of Aitaxerxes, and naming Cambyses 
as the king by whom the work at Jerusalem was hindered 
(Ant. Jud ,, xi 2) 

Retaining, therefore, the more common view, and iden- 
tifying the Ahasuerus and Artaxerxes of Ezra iv. with Cam- 
byses and the pseudo-Smerdis, it remains to be consideied 
if the diffeience in the names presents any insuperable, 
or even any serious, objection. Confining the discussion 
to the subject of the present article (for the other name 
see Ahasuektjs), it has been already abundantly evinced 
that Artaxerxes is a regal name, and was assumed by all 
who are certainly known to have home it, m addition to 
their private and personal designation, on their accession 
to the legal power. There is no difficulty m supposing 
that the Magian Gomates, when, m the absence of Cambyses 
on his Egyptian expedition, he personated Baidiya or 
Smerdis, the younger son of Cyrus, and usurped the thione, 
assumed also, like the later usuiper Bessus, this as his 
official name, under which, of couise, the public decrees of 
his administration would be couched, and which would 
naturally be most current among those who, like the J cws, 
belonged to the foreign subjects of the Persian monaichy (of 
Tyrwhitt, Esther and Ahasuerus , p 333) Nor aie we desti- 
tute of express though somewhat obscuie testimony to the 
fact. Two other names are found applied in the classical 
writeis to the pseudo Smeidis He is called Tanyoxaies by 
Xenophon ( Cyrop ., vm 7) and by Ctesias (Pers , 8-13), and 
Oropastes by Justin (i 9). The latter, as Ewald (Gesch 
Israels , iv p. 118) suggests, may well be supposed to be a 
corruption derived from Ortosastes, which is an exact repro- 
duction of the Hebrew form of the name Artaxeixes (cf. 
the rendermg 'Apdao-acrGd m the LXX., Ezia iv 7, &c ) In 
regard to this identification two additional and final remaiks 
are to be made On the one hand, it is unreasonable to 
allege, as Keil and otheis do, by way of objection, that the 
reign of the pseudo-Smerdis was too short (only seven months) 
to allow of representations being made to his court, and an 
answer returned in reference to affairs at Jerusalem. It 
is to be taken into account that the enemies of the Jews 
had begun their machinations in the time of his predecessor, 
and their agents were doubtless present in the Persian capital 
when the new king ascended the throne, ready to avail 
themselves of the new opportunity. On the other hand, 
all that is known of the policy of the usurper is in excellent 
harmony with the part ascribed to him by the sacred writer. 
Belonging to the Magian tribe, and ruling, probably, m the 
interest of Median as opposed to Persian supremacy, he 
naturally set himself to subvert the policy of Cyrus ; and 
we have express and indisputable testimony, in the elaborate 
inscription at Behistun engraved by the authority of his 
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successor Darius, that his procedure, especially in regard 
to religious interests, was of the natuie of a i evolution, v Inch 
the son of Hystaspes glones m having anested and revolted 
(cf Kawlinson’s Anc Monarchies, iv p 397) 

In the Sassaman dynasty theie are three royal personages 
bearing the name now m question • — (1.) The foundei of the 
dynasty is called Aitaxerxes, or Ardeslnr, surnamed Babegan, 
from the name of his father Babek He was pi obably ti lbu- 
tary king of Peisia under the Parthian rule, and he revolted 
against Artabanus, king of Parthia, about 220 a i>. Aita- 
banus was defeated and slam m a great battle m the plain 
of Hormuz, and Artaxerxes succeeded in establishing the 
ascendency of Peisia, and his own position as independent 
sovereign m 226 ad (see Malcolm, op cit i p 89, Baw- 
lrnson, Sixth Oriental Monarchy , p. 365, /.) (2 ) Another 

Aitaxerxes, belonging to the dynasty of the Sassanides, 
reigned for four yeais, 381-385 ad , and (3 ) immediately 
before the Mahometan conquest, an infant prince was raised 
to the throne by the same name, and nominally occupied 
it for five months, 629 a d Foi further details legaidmg 
these monarchs see Persia (w. tu ) 

ARTEDI, Peter, an eminent natuialist, was bom m the 
province of Angermania, m Sweden, on the 22d Febiuary 
1705 His paients were poor, but found means to give 
him a libeial education, and with this view sent him to the 
college of Hemosand. Intending to become a eleigyman, 
he went, in 1724, to study theology at Upsal , but he turned 
his attention to medicine fiom the strong bent of his mind 
foi the study of natural hisloiy, m which science he made 
rapid pi ogress, and soon rose to consideiable eminence, 
paiticulaily m the department of ichthyology, the classifi- 
cation of which he remodelled upon philosophical principles 
This anangement aftenvaids betaine popular ovei Euiope 
In 1728 his celebiated countiyman Lmiueus amved m 
Upsal, and a lasting friendship was foimed between tho 
two In 1732 both left Upsal, Aitedi for England, and 
Linnaeus foi Lapland, but befoie parting, they iccipioc ally 
bequeathed to each othei their manuscripts and books in tho 
event of death In 1735, however, they met again at Ley- 
den, wheie Artedi was introduced to Seba, and was employ ed 
m preparing foi the press the thud volume of that eminent 
naturalist's Thesaurus, which chiefly related to fishes He 
intended, as soon as that work was finished, to letum to 
In a native country, and publish the lesults of his own 
labours , but as he was returning home from Seba’s house 
on the evening of the 27th September 1735, the night being 
dark, he fell into the canal and was drowned. According 
to agreement, his manuscupts came into the hands of 
Linnaeus, and his Bibliotheca Ichthyologicci and Philosnphia 
Ichthyologica, together with a life of the author, w ere 
published at Leyden in the year 1738. 

ARTEMIDORUS, a native of Ephesus, flourished duiing 
the reign of Marcus Aurelius He called himself The 
Daldian, fiom Daldia, or Daldw, a small town in Lydia, 
the birth-place of his motlici, in order to distinguish lmnself 
from Artemidorus, the geographer, who was likewise a 
native of Ephesus. The woik by which ho is known, 
’OvapoKpiTim, the Interpietation of Dreams, is said to have 
been wntten by command of Apollo Mystes, who had granted 
to the author the power of divination. The treatise, which 
contains some valuable notices on ancient customs and 
modes of thought, is divided into five books i the first and 
second, addressed to Cassius Maximus, treat generally of 
divination by di earns, the third and fourth, addressed to 
his son, discuss some minor parts of the theory ; and the 
fifth consists of a collection of prophetic dreams which 
had been realised. Artemidorus boasts of the trouble 
expended on this work ; he read all the authors on the 
subject, travelled widely, and corresponded or conversed 
with all who had made dreams their study. He is also 
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said to have written on Auguries and Chiromancy, but these 
treatises are not extant. The best editions of his work are 
those of Reiff, with notes, 2 vols Leip 1805, and of Hercher, 
Leip 1861. There are several English translations of it. 

ARTEMIS [Diana], m Or eel Mythology, twin sister of 
Apollo, but born a day before him, as it was said at Athens 
for the sake of explaining the fact of the 6th of each month 
being sacred to her, while the 7th was his day. It might 
seem, too, that their mother, Leto, had borne them m two 
different places, since the birth-place of Apollo was Delos, 
while that of his sister is called Ortygia. But the woid 
Ortygia, meaning strictly, a “ haunt of swallows/’ applies 
still to Delos, and may well have been a synonym for that 
island In this, its original sense, it does not apply either 
to the island of Oitygia at Syracuse, or to the spot so named 
near Ephesus, which were the two principal competitors 
for the honour of having been the birth-place of the goddess 
Besides, she slew Onon m Ortygia, and that incident is 
connected with the mythology of Delos Consistently with 
her relation to Apollo, she was conceived as sharing his 
aspect and attubutes, her occupations and even her beauty 
tending rather to what would be appropriate for males 
Both were endowed with peipetual youth, and this, if it 
did not originally help to suggest the idea of their being 
twins, is consistent with a univeisal feeling as regards that 
relationship Like him she is armed with bow and airows, 
which, jointly with him, she used against offending moitals 
as in the case of the Niobides, or of Laodamia, and the wife 
of Eetion (Iliad, vi 205, 428 j, she slaying women — he, men 
At other times, with no sign of anger, her anows bi ought 
soft death, such as Penelope desired (Odyt>sey, xvm 201, xx 
62, 80). But, unlike Apollo’s, the bow m her hands was 
chiefly employed, as a borrowed weapon might be, for the 
amusement of the chase. And here a broad hue must be 
drawn between two sides of her chaiacter. On thq one 
hand she is a sister of Apollo, and shares several of his 
functions, oven taking part on occasion in his favourite 
music and dance But in this respect her actions seem 
sometimes forced, as if grafted upon her m comparatively 
later times, as indeed seems also her name = dprep;?, 
11 spotless,” as applied to a virgin. On the other hand she 
had what appears to be a more pnmitive name, Oupis or 
Opis, and a wide variety of functions, which are not only 
obviously suggested by the real and supposed influence of 
the moon on nature, but also approximate often closely 
enough to the functions of Apollo to have led to the iden- 
tification of the two deities as hi other and sister. The 
name Opis is taken to refer to the light of the moon. With 
that luminary she was distinctly associated, but not as 
gui din g its movement, — a task which devolved on Selene 
(Luna), just as the course of the sun was directed by Helios, 
not by Apollo. To regard the goddess of the moon as sister 
of the god of the sun was natural, but it was an observation 
of a secondary kind, and founded only on the appearance 
and movement of those orbs. Primitive observations would 
refer to the sensations immediately awakened by the 
moonlight. In general terms Artemis, the moon goddess, 
was styled (fxaar^opos or a-eXacrcfiopoi, and carried, besides 
bow and arrows, a torch, here only with the idea of 
spreading light, and not as when, under the name of 
hegemone , she earned a torch to light the way for 
travellers, as in the typical instance of Demeter searching for 
Persephone At Athens she had an annual festival, Muny - 
chia, on the 16th of April, for which cakes were made m 
the form of a full moon stuck over with lights. But, m 
particular, the spread of vegetation from the dew under a 
peaceful moonlight was ascribed to her influence Her 
presence was felt near springs, streams, bays, on the sea, 
and in marshy places, whence she bore the titles of varayua, 
Xtpwu a, Xcp.va.Tii. In lifting the veil of night she revealed 


-ART 

to the imagination the world of wild animals, among w Inch 
she was an intiepid and unwearied huntress, and over 
which she exercised the care of a goddess Her favouula 
animal was the deer, whence she obtained m Olympia and 
Elis the title of iXacf>ca or iXa^caca Because Agamemnon 
had killed a deer sacred to her she detained the Gi eek fleet 
m Aulis, and required the sacrifice of his daughter Iphi- 
gema But while deer, goats, rams, and wild animals were 
generally regarded as dependent on her control, certain 
animals were specially associated with her m paiticular 
districts of Greece, as was the wild boar in. AStolu and 
elsewheie, and the bear m Arcadia, and m hei woislnp as 
Artemis Biauronia, and Munychia at Athens When a 
wild boar appeared ravaging a district, as did the Caly- 
doman boar, it was sent by Artemis in anger. The boar, 
however, was not an instrument of her moods, but lather, 
it would seem, a symbol of the awakening every spang of 
the hunting season after the sleep of winter “ Bears ” 
(apKToc) was the name sometimes applied at Athens to 
young gnls who there, as throughout the rest of Greece, 
were under her special protection, in token of which it was 
usual for them to dedicate to her a lock of hair, a tnnket, 
or some plaything Boys also were under her care. With 
the symbol of a bear she was worshipped among the Arcadi- 
ans, or “ hear people,” who claimed her as the primeval 
mother of their race, till, through the increasing prominence 
of her vaginal character, that honour devolved upon Calhsto, 
whose name is an obvious vanation of KaXXlcn y, the title 
of Aitcmis, and her tianafounation into a beai an inven- 
tion for the puipose Aicadia was hei chief hunting- 
ground, and moie numerous were hei sanctuanes there 
than elsewhere in Greece As Artemis agiotera, a title 
under which she was worshipped m Attica, she was con- 
ceived not only as goddess of the cliase, but also as m some 
way providing the wild impetus with which men rush into 
battle. Hence the 500 goats anunally sucnficed at Athens, 
to commemorate the battle of Marathon, were sacrificed to 
her. It was customary with the Spartans to sacrifice a 
goat before closing with an enemy (Xenophon, Hellen., iv. 
2, 20). Possibly, also, the curious dance with which the 
maidens of Caiyac (Caryatides), m the valley of the 
Eurotas, celebrated her festival had reference to her part in 
war Her care over children was recognised m Laconia 
and Messcnia under the name of Kopv6aXCa,to whose temple, 
by the stream Tiasa, nuises brought their charges at the 
festival of the Tithemdia, i.e., festival of nurses As 
Xoxla or she divided the worship of Ilithyia by 

her helpmg presence at childbirth. With marriage her 
care almost ceased, and hence it has been supposed that 
the dresses which women dedicated to her v r ere such as 
they had worn as virgins, and weie intended to express 
piety for her past protection. In reference to this, appar- 
ently, she was styled ov x MW ‘ cu Youth, innocence, 
modesty, and a good name were thought to find high favour 
with her, and as an illustration of this was often told, in 
works of artandin the tragedies of Sophocles and Euripides, 
the story of Hippolytus. Her own purity was unsullied 
(ayvq, iEschylus, Agamern., 135; a lev dSp-yra, Sophocles, 
Electr 1239). Actseon, the huntsman, she caused to be 
devoured by his own hounds, because he had seen her bath* 
ing. She slew Onon because of his pressing advances to 
Aurora. She transformed Daphne into a laurel to preserve 
her from pursuit. Meadows in their spring verdure and 
flowers, fields with the seeds springing, and the gay seasons 
of rural life, gave occasion for thoughts of her overseeing 
care, She was hailed by rustic choruses, all manner of 
rejoicings, and, in particular, on a hill at the back of Mount 
Taygetus with songs known as Kahap oiSiet. In Arcadia 
she was called hymnict. At the mouth of the Alpheus 
she was worshipped as ’AA^etowta or ’AA^eiovcra, the com- 
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mon belief being enlivened with, the story of how she 
defeated the god of that river m his passion for her nymph 
Arethusa, by leading the spnng Arethusa underground 
away to the island of Ortygia at Syracuse 

So far the vanous phases of her character are such as 
were more or less generally accepted m the times of literature 
and art. But there had also survived ceitam peculiarities 
m her worship from apparently very early times, though 
the fact of their being found only m certain localities ren- 
ders it impossible to know whether they had been originally 
only local peculiarities or universally admitted Of this 
land was the Taunc Ai terms, peculiar at first to the Crimea 
and the shoies of the Black Sea From the Crimea, 
Orestes, it was said, brought the ancient image of the god- 
dess to Sparta, and with it her worship, the chief character- 
istic of which was the sacrifice of human beings which it 
i eqmred. At Sparta these sacnfices were after wards com- 
muted by Lycuigus for the ceremony of flogging youths 
at her altar, but not till tins barbarous phase of her worship 
had spread to several places m Greece, Asia Minor, and 
Italy. Her title at Sparta was Oi thia or Chthoda. Again, 
originally peculiar to Crete was Artemis JBntomartis, or 
Bictynna , the latter name being mterpreted by the legend 
that Minos had loved and pursued her till she leapt into the 
sea, and was saved by being caught in a fisherman's net 
In this character she was chiefly the goddess of seafarers, 
and as such was widely woi shipped on the islands and 
coasts of the Mediterranean But nowhere was the wor- 
ship of Artemis so non-Hellenic m character as among the 
Gieeks at Ephesus. It would seem as if the Greek colonists 
there had found among the native Canans and Leleges a 
form of the moon goddess, which, though widely different 
from their own, had the advantage of an image that had 
fallen from heaven ( diopetes ), and an established hold on 
the people with whom the colonists had to deal Like theirs 
she was a goddess with power ovei wild animals, and iden- 
tified with their productivity, as appears from her being 
represented with many breasts, — a characteristic of animals, 
and not necessarily to be understood as expressing her 
interest m maternity m the usual sense, which would have 
been strongly opposed to the Greek feeling towards then 
virgin goddess Her worship was surrounded by hierodulse 
and eunuchs She was the goddess of the warlike Amazons, 
whose fondness of the chase piesented another point of 
contact between the Asiatic and the Greek goddess But 
however much of the Greek element may in time have 
become grafted upon her, Diana of Ephesus was only in rare 
instances accepted by the Gieeks outside of Asia Minor. 
The wealth and splendour of the temple made Ephesus a 
powerful attraction for devotees in the neighbourhood A 
figure of her similar to that at Ephesus existed near 
Magnesia on the Meander, where from the name of the 
spot she was called A.euK<nf>pvqvrj. 

The usual figure of the Ephesian Artemis, as preserved 
in works of art, is in the form of a female with many 
bi easts, from the waist to the feet resembling a pillar, nar- 
rowing downwards, and sculptured all lound with rows of 
animals. In archaic works, as on the chest of Cypselus of 
Cormth, she appeared winged, and holding a lion with each 
hand, As to the original image, believed to have fallen 
fiom heaven, it is not impossible that it had been made to 
take the place of a meteorite But the Gieek Artemis was 
usually represented as a huntress with bow and quiver, in 
face very like Apollo, her drapery flowing to her feet, or, more 
frequently, girt high for speed. She is accompanied often 
by a deer or a dog Perhaps the finest existing statue of her 
is the Diana of Versailles On the coins of Arcadia, AEtolia, 
Crete, and Sicily, are to be seen varied and beautiful repie- 
sentations of her head as conceived by the Greek artists m 
the best times (a. s. m.) 
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ARTEMISIA, daughter of Lygdamis, succeeded hei hub- 
band in the kingdom of Halicarnassus, which was a depend 
ency of the Persian empire. She took part m person in 
the expedition of Xerxes against the Greeks, and fitted out 
five ships, with which she distinguished herself m the sea- 
fight near Salamis, 480 b c When closely pursued by 
the Athenians she escaped by the stratagem of attacking 
one of the Persian vessels, whereupon the Athenians con- 
cluded that she was an ally, and gave up the pursuit By 
her advice Xerxes did not attempt another battle, but 
at once retired from Greece. A story of her, m all pro- 
bability entirely without foundation, is pieserved byPhotius. 
She is said to have loved a young man named Dardanus, 
of Abydos, and, enraged at his neglect of her, to have put 
out his eyes while he was asleep. The gods, as a punish- 
ment for this, ordered her, by an oracle, to take the famous 
but rather mythical lover's leap from the Leucadian pro- 
montory 

ARTEMISIA, the sister and wife of Mausolus, king of 
Cana, immortalised herself by the honours which she paid 
to the memory of her husband She built for him, m Hali- 
carnassus, a very magnificent tomb, called the Mausoleum , 
which was one of the seven wonders of the woild, and from 
which the name of Mausoleum was afterwaids given to all 
tombs remarkable for their grandeur ; but she died of regret 
and sorrow before it was finished. She appointed pane- 
gyrics to be made in honour of him, and proposed prizes 
of great value for the best oratorical and tragic composi- 
tions. She also erected a monument, or trophy, in Rhodes 
to commemorate her conquest of that island. When the 
Rhodians regamed their fieedom they built round this 
tiophy so as to render it inaccessible, whence it was known 
as the d/3arov She died about 350 b c 

ARTESIAN WELLS, the name applied to water-springs 
rising above the surface of the ground by natural hydio- 
static pressure, on boimg a small hole down through a senes 
of stiata to a water-carrying bed enclosed between two lin- 
pemous layers In Europe this mode of well-boring was 
first practised in the French province of Artois, whence tlio 
name Artesian is derived. At Aire, m that province, there 
is a well from which the water has continued steadily to 
flow to a height of 11 feet above the giound for moie than 
a century, and there is, within the old Caithusian con- 
vent at Lillers, another which dates fiom the 12th cen- 
tury, and which still flows But unmistakable traces of 
much more ancient boied springs appear m Lombardy, in 
Asia Minor, in Persia, in China, in Egypt, m Algena, and 
even m the great desert of Sahara 

In ordinary wells the water does not rise, but remains at 
the bottom of the trough dug for it in the soil, and to raise 
it we must use special apparatus or pumps. In Artesian 
wells, on the other hand, the water rises from a consider- 
able depth to the surface of the ground, and usually spouts 
up to a greater or less height above it. The theoretical 
explanation of the phenomenon is easUy understood. 

The secondary and tertiary geological formations, such 
as those underneath London and Paiis, often present the 
appearance of immense basins, the boundary or rim of the 
basin having been formed by an upheaval of the subjacent 
strata In these formations it often happens that a porous 
stratum, consisting of sand, sandstone, chalk, or other 
calcareous matter, is included between two impermeable 
layers of clay, so as to form a flat porous IT tube, con- 
tinuous from side to side of the valley, the outcrop on the 
sunoundmg hills forming the mouth of the tube. The 
rain filtering down through the porous layer to the bottom 
of the basm forms there a subterranean pool, which with 
the liquid or semi-hquid column pressing upon it constitutes 
a sort of huge natural hydrostatic bellows. Sometimes the 
| pressure on the superincumbent crust is so great as to 
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cause an upheaval or disturbance of the valley, and there 
can be little doubt that many earthquakes, that are mani- 
festly not of volcanic origin, are due to this simple cause 

It is obvious, then, that when a hole is bored down 
through the upper impermeable layer to the surface of the 
lake, the water will be forced up by the natural law of 
water seeking its level, to a height above the surface of the 
valley greater or less according to the elevation of the level 
m the feeding column, thus forming a natural fountain on 
precisely the same principle as that of most artificial foun- 
tains, where the water supply comes from a considerable 
height above the jet 

In the Tertiary formations, the porous layers are not so 
thick as m the Secondary, and consequently the occurrence 
of underground lakes is not on so grand a scale , but there 
being a more frequent alternation of these sandy beds, we 
find a greater number of them, and often a series of natural 
fountains may be obtained m the same valley, proceeding 
from water-bearing strata at different depths, and rising to 
different heights 

It does not follow that all the essentials for an Artesian 
veil are piesent, though two impermeable strata with a 
porous one between may crop out round a basin There 
must be, m the first place, continuity of the permeable bed 
for the uninterrupted passage of the water , and there must 
be, on the other hand, no flaw or breach in either of the 
confining layers by which the water might escape To 
one or other of these causes is due the failure of many 
attempts to find Artesian wells where from appearances 
they might be expected. It has occasionally happened that 
on deepening the bore, with the hope of increasing the flow 
of water, it has ceased altogether, doubtless from the low ei 
confining layer being pierced, and the water allowed to 
escape by another outlet. The subterranean pool is fre- 
quently of small extent, and of the nature of a channel 
lather than of a broad sheet of water ; and the existence of 
one spring is no guarantee that another will be found by 
merely boring to the same depth m its neighbourhood 
Several such failures are recoided by Arago m his notices 
on Artesian wells in the Annual? e du Bur. des Long. 
(1835, &c ), and referred by him to the circulation of the 
subterranean waters in irregular trenches between imper- 
meable masses The preliminary theoretical determination 
of the existence of these Artesian conditions is m itself a 
difficult matter, and can be arrived at only by a thorough 
acquaintance with the geological disposition of the dis- 
trict. Still more difficult, as can readily be imagined, is 
the practical execution of the boring of a hole of a few 
inches diameter to the depth of hundreds of feet The 
keeping of the bore quite vertical, the ready elevation of 
the loosened rubbish, the prevention of the breakage of 
the boring rods at great depths, are some of the difficulties 
that beset the operation, and have tried the ingenuity of 
engineers 

The mechanical appliances employed m boring deep wells 
are not essentially different from those used m the sinking 
of mining shafts; and it may be remarked that the ex- 
pense and tediousness of Artesian bonng at the beginning 
of this century are to be ascribed not so much to the want 
of steam engines, as to the awkward mode of using the 
boring tool In the old method a continuous boring bar 
was made use of, the steel boring tool or chisel being fixed 
to iron rods, which were sciewed together m lengths of 10 
to 15 feet. This, with a strong cross handle at the top, 
formed£a sort of large gimlet, and was turned by two men, 
the tool being raised and suddenly dropped, as required, 
by a third man at the end of a lever, 'which was connected 
by a rope or chain with the gimlet-head Most of the 
accidents, which formerly rendered well-sinking a hazardous 
tas k, were due to breakages of the borer or boring bar by 


the sudden fall which it was necessary to give the too 
in pecking through a hard stiatum The modern mode 
of boring is but an adaptation of steam power to a simple 
method practised for ages by the Chinese They bore their 
deep wells by a steel head worked up and down by means 
of a cord suspended from a lever — a wooden pipe being 
used to guide the borer and keep the hole perfectly vertical 
Free falling tools, woiked by steam power, are now employed 
when bore-holes of large diameter have to be executed, the 
weight of the tool giving sufficient percussion to pierce the 
hardest rock In the enormous Artesian boung, of 5} 
feet diameter, begun, in 1866, at La Chapelle, m Pans, a 
bonng tool of about 4 tons weight was employed It was 
laised by steam, power, and allowed to fall freely from twenty 
to twenty-five times a minute, a twist of -Jytk of a turn being 
given after each stroke (See Engineei mg, vol vm pp 401, 
413 ) The borer is withdrawn at mteivals, and the lubbish 
removed by means of a cylindrical augur with a valve at 
the bottom. Permanent pipes of cast or wrought non must 
be fixed m the bore-hole to keep it open, and if the opera- 
tions are through clay or sand, the pipes must follow the 
progress of the chisel as closely as possible 

One of the most remarkable examples of the patience 
and skill required to surmount the difficulties of deep boring 
is the Artesian well at Grenelle, in the vicinity of Paris. 
The operation of boring extended from 1834 to 1841, after a 
depth of 1254 feet had been reached (May 1837), a length of 
270 feet of the boring rods suddenly broke off and fell to 
the bottom of the hole, and nearly fifteen months’ constant 
labour was required to pick it up again Discouraged by 
the delay, the French Government was to have abandoned 
the pi oject after a depth of 1500 feet had been leached 
without any satisfactoiy result , but the urgent representa- 
tions of Ai ago prevailed on them to prosecute the woik 
And it was fortunate, for an additional depth of about 300 
feet proved the correctness of Arago’s theory. On the 26th 
Febiuary 1841, at a depth of 1798 feet, the bonng rods 
suddenly sank a few yards The subterranean water-beanng 
stiatum had been reached, and within a few hours a vast 
column of water spouted up at the rate of 600 gallons 
per minute, and at a temperature of nearly 82° Fahr., 
furnishing a valuable source of supply for a suburb of Pans 
where it was greatly wanted Prior to this no Artesian 
boring had leached even 1000 feet; and that of Gieuelle 
was the deepest executed till the completion (12th August 
1850) of the salt-spring at Kissmgen, m Bavaria, which 
throws up a column of water to the height of 58 feet from 
a depth of 1878£ feet. The most remarkable feature of 
this spring is that the projecting force is due, not to hydro- 
static pressure, but to that of cai borne acid gas generated 
at the junction of the gypsum with the magnesian limestone, 
about 1680 feet down. Modem mechanical improvements 
have enabled engineers to exceed these Aitesian dimensions 
considerably, and at a greatly diminished cost. The well at 
Passy, near Paris, which is supplied from the same water- 
bearing stratum as that of Grenelle, was bored by the Saxon 
engineer Kind m a very short time, having been begun on 
15th September 1855, and carried to a depth of over 1700 
feet by March 1857. Its total depth is now about 1923 
feet, with the enormous diameter of 2 feet 4 inches at the 
bottom; and it throws up a continuous stream of water at 
the rate of 5,582,000 gallons per day to a height of 54 feet 
above the ground. Among other deep wells sunk m the 
Paris basm subsequently to those of Grenelle and Passy, the 
following may be mentioned. A gigantic bore, 5 feet 
7 inches in diameter, was begun in January 1866 at La 
Chapelle, and by November 1869 had reached a depth of 
1811 feet, the intention of the engineers being to extend 
it to a depth of 2950 feet. The mechanical processes em- 
ployed arc detailed in pp, iOl and 413 of vol. vm, (1869) 
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of Engineering. A bore of 1 9 mcbes diametei was carried 
down to a depth of 1570 feet m about two and a half years 
(1864-7), for the purpose of obtaining a water supply for 
the sugar refinery of M Say m Pans , and the same 
engineer who executed this work (M Dru), began m 1866 
an Artesian boring of the huge diameter of 6} feet at the 
part of Paris named Butte aux Gailles, to be carried down 
to a depth of 2600 to 2900 feet. (See Engineering, vol. 
lii. p 605 ) Besides these monster wells, there are in 
the Pans basin a great many others, varying from 300 to 
400 feet in depth, and fiom 2 to 8 inches m the diameter 
of the bore-hole 

The Tertiary chalk strata over which London stands have 
been riddled with Artesian borings for the sake of pure 
water supply The source of the New River (which was 
opened m 1613) is one of the chalk spnngs, at Chadwell, 
near Ware , this alone yields London a twenty-fourth part 
of its water supply, some 4£ million gallons a day Many of 
the large London breweries obtain the watei employed m the 
manufacture of their beer from Artesian wells ovei 300 feet 
deep The Kentish Town water- works have a well 900 feet 
deep, which penetrates the chalk bed some 580 feet Aite- 
sian wells also supply water to the Bank of England, the 
fountains at Trafalgar Square, the Mint, Pentonville Prison, 
Colney Hatch Asylum, Shoreditch Workhouse, the North 
Western Railway Station, Holloway Prison, &c On the 
duke of Northumberland’s property at Sion House there is 
a chalk well which descends 620 feet, and spouts the water 
up about 4 feet above the surface At Merton m Surrey, 
at Brighton, at Southampton, all along the east coast of 
Lincolnshire, and m the low district between the chalk 
wolds near Louth and the Wash, Artesian borings have 
long been known, and go by the name of blow-wells among 
the people of the district It is worthy of notice that the 
general level to which the water rises m the London district 
has been very sensibly lowered by the immense number of 
perforations that have been made , and in several wells 
where the water formeily rose to the surface, it now stands 
considerably below it, and requires to be pumped up 

None of the Artesian borings m England approach the 
depths frequent on the Continent and m America The 
average depth of the water-bearing stratum around Pans 
is six times that of the London chalk beds ; and in some 
parts of Germany and of America, wells have been sunk 
to even double the depth of the Parisian wells of Grenelle 
and Passy At Chicago there are two wells, one 700 feet 
and the other 1000 feet deep, with a diameter of 5 inches, 
which supply the city with 800,000 gallons of water daily 
At the town of St Louis, in the State of Missouri, an 
Artesian boring was earned down for 3147 feet, but as only 
brine was obtained, it was ordered by Government to be 
stopped m September 1868, when the depth was approach- 
ing three-quarters of a mile The deepest bonng m the 
world is at Sperenbeig, twenty miles from Berlin, having 
been sunk for the purpose of obtaining a supply of rock 
salt. A bore-hole of 16 feet diameter was carried down to 
the depth of 280 feet, where the salt bed began , after a 
further descent of 680 feet was attained, the bore was 
l educed to 13 inches diameter, and then continued till the 
extraordinary depth of 4194 feet was reached, without 
having pierced through the salt deposit, which has thus the 
enormous thickness of at least 3907 feet 

The following are some of the other most important 
Artesian sinkings that have been made. At Louisville, in 
Kentucky, a bore of 3 inches was carried to a depth of 
2086 feet between April 1857 and the summer of 1858, 
when a supply of water almost as plentiful as that of 
Grenelle was obtained. At Charleston, South Carolina, 
there is. a well 1250 feet deep, which was begun m 1848, 
and which discharges water some 10 feet above the surface 
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at the rate of 1200 gallons an hour Iu 1858 a well at 
Neusalwerk, near Mmden, had reached the depth of 2288 
feet At Bourne, Lincolnshire, there is a well 95 feet deep, 
which yields over half a million gallons of water per day, 
the pressure being sufficient to supply the town and force the 
water to the tops of the highest houses There is one, on 
the property of the Continental Hotel, in Philadelphia, over 
200 feet deep, and 8 inches in diameter, which yields 
50,000 gallons a day Two Artesian wells at Croydon 
supply a million gallons of water per day; and Bughton 
draws over a million gallons from Artesian sinkings. There 
is a well at Bages, near Perpignan, which gives 330 gal- 
lons per minute ; and one at Touis, which jets about 6 feet 
above ground, and gives 237 gallons per minute 

The bonng of wells m the great desert of Sahaia is 
a very ancient industry, and some oases are supplied 
with water wholly from Artesian wells The average 
depth of these is from 160 to 200 feet, and the upper 
strata have only to he pierced to give a constant stream 
With then pumitive methods of boring, the Arabs often 
labour for years before they reach the wished-foi pool , and 
with only palm wood as a casing, they have great difficulty 
m keeping the bore-hole from closing up by tlu drifting of 
the sand, and they require to scour them out peuodically. 
Since 1858 an immense number of perforations have been 
made by French engineers, and the fertilising effect upon 
the sandy desert plains is alieady making itself apparent 
Villages are built and palm trees are growing where foi- 
merly there was but waste and solitude (See Geological 
Magazine, vol 1 p. 31 ) The importance of deep wells in 
such cases cannot be ovei -estimated 

Artesian wells have been made to supjily waim water, 
for keeping hospitals, <fcc , at a constant temperatuic In- 
variably the temperatuie of watei from gieat depths is higher 
than that at the surface, this being due to some unknown 
source of heat m the intei lor of the globe The tempeia- 
ture of the water m the well at Gienelle is 82° Falir, 
and that of Passy the same, showing that they have a 
common source Kissmgen well has a temperature of 
66° Falir, that of St Louis one of 73° 4 Fahr, that of 
Lomsville 76}° Fahr, and that of Cliaileston 87° Fahr 
Tho average rate of mciease of temperature is l°fora 
descent of from 40 to 55 feet In Wuitembeig the water 
of Artesian wells is employed to maintain in large manu- 
factories a constant temperature of 47° when it is freezing 
outside. Artesian waters have also been employed to 
reduce the extreme variations of cold in fish-ponds, which 
are so fatal to their finny inhabitants 

See Hencart de Tkury, Considerations sur la cause du Jailhsse- 
mewt dcs Eaux des PaiL-for&s, Pans, 1829 ; Bruekrnaim, Uebei 
Aitesische Brunnen, Heilb 1833; A? ago, “Notices Scientifiques/’ 
Annuaire du Bureau des Long , 1834 , Engineering , vols h, m, 
and vui ; Transactions of the Academy of St Louis, vol i. No. 1 ; 
American Jour of Science and Ai t, 1859, Beaidmore’s Manual oj 
Hydrology , Notice by Geneial Desvanx m the Annalcs de Mines, 
1858 ; Burnell’s Hydraulic Engineer mg (lYeale’s Series) ; Les Putts 
artesiens des oasis mil idionales dc V Algtrie, 2d edition, 12mo, 
1861, by Berbrugger. 

ARTEVELDE, Jacob van, a celebrated Flemish popu- 
lar leader in the 14th century, was a brewer in Ghent. 
His enormous wealth, great eloquence, and general talent 
for administration, easily made him the most prominent 
and powerful man on the side of the citizens in their struggle 
against the encroachments of Count Louis of Flanders 
The people of Ghent gave him the command of their forces, 
and he banished from the town all the nobles and adher- 
ents of the count. In 1335 he made a commercial treaty 
with . Edward III. of England, and with the aid of some 
English troops expelled Louis from Flanders. Ten years 
later,, in 1345, after having persuaded Edward to assume 
the title of king of France, and induced the Flemings to 
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t up port the claim, he thought to cement the alliance by 
making the Black Pnnce count of Flanders Tins proposal 
was badly received by a large body of the people of Ghent, 
who were dissatisfied with their leader’s somewhat arbitrary 
government A popular tumult broke out with its usual 
impulsiveness, and Artevelde was slain. 

ARTEVELDE, Philip van, son of the above, lived m 
retirement till 1381. Some years before that date enmity 
had again arisen between Count Louis of Flanders and the 
somewhat turbulent citizens of Ghent, who, under one 
Hyons, had exp lied the count’s adherents, plundered his 
house, and slam several of his officers. Hyons died m 
1379, and m 1381 the citizens, under Peter van der 
Bosch (Dubois), were closely blockaded by the count In 
this emergency Yan der Bosch proposed that the son of 
the great Artevelde should be invited to take the direction 
of affairs. PhiLp accepted, at once entered on public life, 
and by some strong measures secured his power. The 
inhabitants of Bruges had at this time allied themselves 
with the count, and Artevelde resolved to punish them 
He led out his foices quietly, and utterly defeated the aimy 
of the count, who escaped with, difficulty Bulges was 
plundered, and submitted to Artevelde Next year the 
Fiench, taking up the cause of Louis, invaded Flanders, 
and at Rosbecque completely routed the forces of Ghent 
Many thousands were slam, an i among them Artevelde 
himself The brief but stilling life of this popular leader 
is admirably tieated m Sn Henry Taylor’s drama, Philip 
van Artevelde. 

ARTHROPOD A The Anstotehan distinction of Mala- 
cnUraca, or Crustaceans, and Entoma , or Insects, has been 
referred to by Agassiz as m reality more precise than 
Linnaeus’s last classification (1766), m which his Crustaceans 
foira part of the Apterous group of insects. But whezeas 
the Greek naturalist recognised the notchmgs which indi- 
cate annuli, somites , or body-rings, m Coleoptera and the 
other groups to which the class-name Insect is now re- 
etncted, and in Worms, under which he comprehended 
insect larvae, several true Annelids, and intestinal worms 
(Scolecida), he failed to appreciate this as a feature common 
to the Malacostraca or Scleroderma, which he named on 
account of the character of their integument Linnaeus, 
on the other hand, saw that annulation was the most pro- 
minent common feature, and his Insecta , therefoie, were a 
good natural group so long as embryology could throw no 
light on the affinities of the Cirripeds and parasitic Crusta- 
ceans — these two groups forming, together with the intes- 
tinal worms, molluscs, zoophytes, and lithophytes, the class 
Vermes. Cuvier (1829) includes m the third branch of his 
scheme, Animalia articulata, Annelids, Crustaceans, Arach- 
nids, and Insects (the Myriapods being an order of this 
class) Latreille (1796) proposed a scheme m which the 
orders of the Insects (as now restricted) formed equivalent 
groups with the Crustaceans, Arachnids, and Myriapods, 
which now first appear as a distinct group, though still 
united with a section of the Crustaceans Latreille further, 
in 1801, recognised the Cirripeds as intermediate between 
his Insecta and the Molluscs Lamarck gave the value of 
classes to the Insects, the Arachnids (including therein the 
Thy sanura and Myriapoda ), the Crustaceans, and tlie 
Cirripeds. But he has no province answering to the 
Cuvienan Articulata, since these orders are, with Annelids, 
Conchifers (=Lamellibranchs), and Molluscs ( — Odonto- 
phora), members of the “sensitive animals,” the Lernseans 
and other parasitic Crustaceans being an order of the 
Vermes, and therefore apathetic animals. De Blainvxlle, still 
relying chiefly on external form, recognises four types in the 
sub-kingdom of the bilateral animals : — ( ArtiomorpTia or 
Artiozoaria), of which the first is Osteozoaria (Vertebrates). 
The second, Entomozoaria (Articulates), includes: Class 1. 
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Hexapoda, Insecta proprie sic dicta , 2. Octopoda, Arach 
mda, 3 Decapoda, Crustacea decapoda and Limiting; 4. 
Heteropoda, Squilla, Entomostracci, Epizoa; 5 Tetradec- 
apoda, Amphpoda and Isopoda, 6. Myriapoda, 7. Chyeto- 
poda, Annelides , 8 Apoda, Hirndo, Cestoidea, Ascans. 
The third type, Malentozoana, is intermediate between the 
Articulates and Molluscs, and embraces two classes : Nemato- 
poda, Cirripeds, and Polyplaxiphora, the Chitons. The 
classification of which this forms a part is a compromise 
between the method of Cuvier, based on the recognition 
of distinct plans, and that of Ehrenberg, who sketched 
each group as departing from the common plan of the animal 
kingdom only by excess of development m one or other 
direction The Articulata, viz, Insecta, Aiacknoidea, 
Ciustacea (the Cimpcds and Epizoa being included), Annu- 
lata, and Somutotoma (the two latter making up all that 
are now known as Annelids), he distinguished from Molluscs 
by the isolation of their ganglia and their succession, those 
of the Molluscs being dispersed Owen’s Homogangliata, 
as equivalent to Aiticulata, is the expression of the same 
difference . his Insecta embrace two sub-orders, Mynapoda 
and Hexapoda, and the Annellata are placed between the 
Epizoa and Cunpeds Milne-Ed wards (1855) divides 

the Entomozoana or Annellata into two groups, — (1.) 
Aithopoda, including Insects, Myriapods, Arachnids, and 
Crustaceans , and (2 ) Vermes, including Annelids, Hel- 
mmtlis, Turbellauans, Cestodes, and Rotifeis Siebold and 
Stannius (1845) made the Aithropods a primary division 
co-ordinate with Veimes, and united the Mynapods with 
the Crustaceans Leuckart’s Aithopoda compuse two 
classes, — Ciustacea and Insecta, the latter combining the 
orders, Myriapoda, Arachuda, &nd Hexapoda Fitzmger’s 
Arthrozoa, or eminently motor animals, Crustaceans, Arach- 
noids, and Insects, contrast with the Dei matozoa or Mol- 
luscs, which are eminently sensitive. Yon Baer’s Articulata 
correspond to the Cuvienan group under the same designa- 
tion, and like it represent a type of organisation, the 
longitudinal or bilaterally symmetrical, the organs being 
arranged with reference to the axial alimentary canal. The 
embryological system of Yan Beneden (1855) rests upon 
the position of the vitellus relatively to the surface of the 
embryo, the Articulates being designated by him Epicotyle- 
dones or Epivitellians, the vitellus being received into the 
embryo on the dorsal or upper surface, while the veitebrates 
receive the yelk on the vential or lower surface, and are 
therefore Hypocotyledon.es or Hy point ellians. As will be 
pointed out afterwards, this nomenclature is unfortunate, 
since the surfaces thus contrasted are identical, both being 
the haemal aspects of the body. It may further be remarked 
that the term Articulata is manifestly one which should 
be abandoned, since it is made to represent very different 
things, being used by Cuvier, Ehrenberg, and Owen to 
include the Annelids, — by Yan Beneden, Vogt, and some 
more recentwnters, to their exclusion. Neither is Arthrozoa, 
the Greek equivalent of Articulata, more commendable, 
Burmeister and Fitzinger using it with the same difference. 
But Arthropoda has varied only in the rank assigned to it, 
not m the area it represents ; thus Milne-Edwards makes 
it a sub-division of the Annellata ; Yan Beneden, Siebold 
and Stannius, and Leuckart, a primary division of the 
animal kingdom. But as a general designation for those 
animals which are made up of nearly equivalent somatomes 
or somites is needed, Macleay’s term Annulosa is, perhaps, 
the best, since it has never been used for two incommen- 
surate groups. Leach, and later (1825) Latreille, proposed 
Condylopoda as the name of the group for which Arthropoda 
was afterwards devised. Custom has overborne the rule 
of priority, and the later is now the more common name. 
The classifications hitherto mentioned rest solely on an 
anatomical basis, those of Yon Baer and Yan Beneden deal- 



(548 AKTHE 

ing only with the observed facts of development Haeckel, 
applying all that was known of embryology to the con- 
struction of the pedigree of the groups, made (1866) the 
Articulata one of the five great trunks of the genealogical 
tree The Articulate phylum embraced the Infusoria and 
intestinal worms as well as the Annelids, along with the 
Arthropoda as restricted above. The Anthropoda fuither 
formed two groups . — Car ides, the branchiate Arthropods or 
Crustaceans, and Tracheata, the Arachnids, Myriapods, and 
Insects, which breathe by tracheae The term Articulate 
disappears from Haeckel’s lates* classification, in which a 
redistribution of the phyla is set forth From assumed 
ancestors destitute of body-cavity (Acoslomi) descend those 
Vermes with body-cavity, of whose plan Echmodermata, Ar- 
thropods, Mollusca, and Vertebi ata show special modifica- 
tions. In 1870 Gegenbaur gave a general table, m which 
the Vermes included Tumcata and Annulata The foimer 
led towards the Mollusca; the latter was the starting point of 
Arthropoda, Vei tebrata, and Echinodermata, of the Arthro- 
pods there are four classes, — Crustaceans, Arachnids, 
Myriapods, and Insects. Amidst all the varying opinions 
as to the value of the group, the importance of the limb- 
structure has been recognised since LatreiHe dwelt upon 
the aiticulations by which the parts of these appendages 
are connected 

The Arthropoda agree in the characteristic already 
mentioned, the articulations of their limbs, whence the 
class-name is derived The body presents various degiees 
of complexity. In the caterpillar, the metamera, somites, 
somatomes, or annuli , owe their mobility to differences 
m thickness of the integument In the Myriapods the 
numerous similar somites are flexed on each other by 
the overlap of the chitin-thickened portions of cuticle 
which, protect the upper and lower surface of each division 
The somites are more or less effaced m the abdomen of 
insects and spiders , head and thorax m crabs and spiders 
have their composite origin concealed But the external 
signs of division of the body no longer correspond, as m 
Annelids, to the distribution of the internal organs, which, 
with a partial exception in the case of the nervous system, 
are now unities contributing to the well-being of the whole 
Homonomy, the absence of segmentation, or the equiva- 
lence of the divisions of the body, among the Annelids, has 
been contrasted with the heteronomy, or segmentation of 
the arthropod body. The difference, however, is only one 
of degree, since both the cephalic and caudal extremities, 
at least of the higher Annelids, are true segments, te, 
fused somites which, in addition to fusion, have undergone 
some amount of specialisation. In the four classes of Arthro- 
pods the head is a constant segment. It consists of prse-oral 
and post-oral somites, the ganglia of which are represented 
by the supra- and sub-oesophageal masses The number of 
somites, as represented by appendages, is not the same m 
the four classes, and as the variation affects the prse-oral 
appendages supplied from the supra oesophageal ganglion 
the difference is of great importance In the Crustaceans 
the somites of this segment are, according to Huxley, — 

App — Eyes, Antennae, Antennules, Mandibles, Maxillae, Maxillae 
Som — 1. 2 3. 4 5 6 

The Podophthalmata present the eyes as modifications of 
processes identical with those which become ambulatory 
limbs In the rest the eyes are sessile In Mynapods, 
Arachnids, and Insects, the eyes are sessile, and the prae- 
oral appendages are reduced to one pair of antennae, whose 
innervation is from the supra-oesophageal ganglion. Apart 
from the value to be assigned to descent m the seaxch for 
homologies among these classes, it is a question of fact 
whether the eyes are prse-oral or lateral to the oral aperture. 
The cephalic lobes carry the organs of sight probably m the 
earliest types of develonment at the angle of bifurcation, 
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the position of the single eye of Ostraeods. In more co mplex 
forms the eyes appear more or less towards the outer margin 
of the lobes ; and m insects where the cephalic arch is high, 
these organs may appear to correspond not to the most 
anterior, but to a posterior pait of the cephalic sterna, just 
as sensory oigans appear, the gustatory at the base of the 
outer, the auditory at the base of the inner antemise in the 
higher Crustaceans By shoitemng of the development 
process the change of position may be obscuied, and the 
eyes, primitively belonging to the extremity of the embiyonal 
body, may from the first appear connected with more poste- 
rior somites. The identification of homologous paits of the 
prse-oral region m the foui classes rests on the opinion held 
as to the origin of the classes. If the Ciustaceans aie 
regarded as the stock of the Arthiopods, the homologies 
must he recognisable. If, on the other hand, all four aie 
divergencies from a common stock, then the absolute 
identity of the parts must hold a second place in comparison 
with a geneial conformity to the common plan The identi- 
fication of the eyes with a particular pan of appendages 
necessitates the assumption that these sense oigans, when 
sessile, are so by non-development of theii supports The 
converse supposition is more admissible, that the eyes aie 
supported on stalks as the result of an adaptive modification 
Further, among the Crustaceans we find hints of the 
primitive composite chaiacter of the Arthropod. The 
auditory sacs of Mysis are at the caudal extremity of the 
body, the respiratory organs of Isopods are m the same 
position, and the genital orifices vary m different genet a, 
and even m the sexes of the same species Analogous 
(perhaps no moie) is the distribution among Molluscs of 
the eye spots which fnnge the mantle of Eeiten, aie pedun- 
culate m the snail, and, with the otolithic sacs, aie m close 
proximity to the neive centres of cuttlefishes If this mow 
is accepted, the close compaiison of the limbs of Aithiopodi 
loses much of its importance, and it becomes more interesting 
to endeavour to tiace the piimitivo form from which the 
divergences have occuired Among Ciustaceans the Nau- 
pirns 13 the earliest recognisable foim, — “an unsegmentul 
ovate body, a median frontal eye, and tluco pans of natatoi y 
feet, of which the anterior are simple, and the other two 
biramose ” (F. Mullei) The third pun of appendages n 
replaced by the mandibles, the oval body is divided b\ 
a transverse fold, and the JNauplius head and tail tlum 
marked off have the mid-body of the adult developed by 
intercalation between them Appendages aie developed 
before segmentation is indicated m the free living ISTauplnis , 
but m some this stage is overpassed in the egg, the evidence 
of its existence being the presence of a tliin exuviated 
membrane which is not egg membrane, nor can it be temied 
amnion, without overstraining that term which is properly 
used in the higher vertebrate embryology. In Insects the 
vermiform stage is rapidly passed through, the priority of 
segmentation to the development of appendages being indi- 
cated in the Trichopiera, according to Zaddach, and in Aphis, 
according to Huxley If we go to the Eotifers, there are 
m that group types which are comparable with theNauplius 
of Crustaceans, and with the vermiform larvse of Insects, 
as 0 Schmidt and Lubbock ( Omgin. and Metamorphoses of 
Insects ) have shown. Pedalion mira (Hudson) has a very 
close resemblance to the Hauplius, Lindia to the vermiform 
grub of Dipterous insects. The resemblance is not impaired 
by the comparison suggested by Hay Lankester between 
the Molluscs and Bothers. Huxley calls the Molluscs “little 
more than oligomerous modifications of the polychcotous 
Annelids ” {Nature, December 10, 1874); and in this article 
it is attempted to show what are the simplest forms pre- 
senting common features with the Arthropods. The hexapod 
Insect has been compared by Haeckel, F. Muller, and others 
to the Zoese of Malncnstracous Crustaceans, a group in one 
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member only of which, Peneus, has a Nauplius stage been 
detected The Zoea and the Insect possess alike three 
pairs ot limbs for locomotion, and thiee for ingestion of food 
The abdomen in both is without appendages, and the 
mandibles aie without palps. Admitting the lesemblances, 
there is a prior question to be settled m the case of Insects, 
Mynapods, and Arachnids. Are the temporary embryonal 
investments of these animals, the cellular and the struc- 
tureless membianes, to be compared with the blastodermic 
moultmgs of Crustaceans, with that membrane whose pre- 
sence m the Amphipods is accepted by some observers, as 
the last tiace of the Nauplius stage? In the Acands Cla- 
parede found the mnei layer to invest the embryo aftei the 
outer gave way, and Metschnikoff recognises the deutovum 
m Platygastei also The identification with the Nauphus 
is strongly denied by the last-named observer, but theie is 
still loom for further investigation, since embryologists of 
high reputation diffei so entirely on the matter of fact, 
irrespective of phylogenetic theones. Should the identi- 
fication be accepted, the Arthropods would, as a group, 
agree m having a Nauplius stage, diffei ent m detail m each 
class , the second, or Zoea stage, would differ still more m 
each, and the homologies of the parts would thus become 
obscured m details, the identity of the general plan being 
clearly lecognisable All the Arthropods agree in having 
the teimmal portion of the intestinal canal derived from 
the outer, the middle portion fioin the inner embiyomc 
layer Lastly, tire Arthropods, m common with the Mol- 
luscs and Annelids, have their body-cavity, or penvisceial 
space, formed by the splitting o± the mesoblast, or derivative 
layer formed between the outer and inner layei (epiblast 
and hypoblast, and ectoderm and endodeim). In Insects, 
in the higher Aiacknids, and Crustaceans, yelk segmen- 
tation is partial; in Myriapods, and the lower Aiacknids, 
and Ciustaceans, it is total ; but as in Insects, for ex- 
ample, the unsegmented yelk undeigoes at a later period a 
division into polygonal masses, the difference, though of 
value m classification, is not of pinnary importance. The 
relation of the branchiate Aitlnopods, the Crustaceans, to 
the other three tracheate classes, has been discussed chiefly 
from a phylogenetic point of view The pnonty of aquatic 
to tenestnal forms is assumed, and the derivation of the 
latter from the former is traced in various ways. The 
somites or metamera of the Arthropod retain, more than 
the nervous system which is derived from the epiblast, and 
btill more than the alimentary canal and its appendages, 
the annulose characteristic that each represents a unit, 
each may, and many do, give rise to appendages originally 
similar, but afterwaids modified for special functions 
Hence the same limbs are tactile in Crustaceans, prehensile 
in Arachnids, ambulatory m some Crustaceans, accessories 
of mastication in others, locomotive m some, respiratory 
m others In Insects the abdomen of the adult is destitute 
of appendages, but many lame are provided with tracheal 
gills, that is, external processes m which air-canals ramify, 
and in which a large quantity of blood is received within 
the cavity of the thm-walled dilatable process. These 
processes are destitute of external apertuies, the tracheal 
system is in them closed. Such structures are found but 
rarely to co-exist with the open condition of this tracheal 
system. But Pteornarcys, one of the Orthopterous order, 
is remarkable for this conjunction, the branchial processes 
of the adult overhanging the stigmata of the tracheae 
Considerable variety exists in the position of the gills 
The larvae of Perla have three thoracic pairs of gills, and 
axe terminal of the abdomen In other cases they are con- 
fined to the abdomen. Now, it is to be noted that these gill 
projections are not at first tracheal; in Ghloea the tracheae 
appear after another moult, and they are then vibratile. 
Further, they are developed from the upper surface of the 
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body Now, in the Annelids the limbs are typically double 
pairs projected fiom the sides of the body, the parapodia 
consist of two blanches, notopodium and neuropodium, and 
the gills when present are modifications of the notopodium 
Iu the Crustaceans this bipartite condition is indicated by 
the exopodial and endopodial divisions of the limbs. In 
the adult insect this duplicity has disappeared, unless 
we recognise m the position of the gill trachea the equi- 
valent of the branclufeious notopodium. Gegenbaur and 
Lubboclc legal d the wings as tracheal gills transferred 
fiom locomotive organs in water to locomotive functions 
m air Gegenbaur thinks that the dioppmg off of the gills 
determines the opening of the tiaclieal system by the 
stigmata or poies Furthei, he assigns to the closed tracheal 
system a function similar to that of the swnn-bladdei of 
fishes, structures primarily useful m flotation, subordmately 
lespiratory in function 

Natural as may seem the assemblage included undei 
Arihropoda , theie is no gioup m which adaptive modifica- 
tions have introduced so much diversity of anatomical and 
physiological lelations Metamorphoses, the changes of 
form which changes of external conditions have promoted, 
are met with of veiy vanous amount The progress of 
the embryo fiom the fiist appearance of the blastoderm up 
to sexual maturity of tbe adult may be direct, without 
metamorphosis, or may be retarded by changes of form and 
habit, rendenug the young animal capable of sustaining life 
under very vanous conditions In any one of these stages, 
even m the adult, multiplication may be provided for 
by a process of budding, the bud from which the new 
foim emerges being in essence undistinguiskable from the 
ovum for whose further development impregnation is 
necessary. These metamorphoses are probably of late 
origin in the history of the group, their perpetuation being 
due to change m their surroundings. Their relations may 
be “ falsified by the struggle for existence,” the details of 
the developmental history of the family (phylogenesis) may 
be crowded into a short space m the development of the 
individual (Ontogenesis) The description of these varia- 
tions belongs to the particular treatment of the Crustaceans, 
Mynapods, Aiacknids, and Insects. (j y ) 

ARTHUR, or Aeius, a hero of the Welsh Tales, the 
Chronicles of Geoffrey of Monmouth, and the Romances of 
the Round Table. His exploits, even the most fabulous, 
passed with historians, before the days of historical criti- 
cism; subsequently a reaction led to the figure of Arthur 
being regarded a3 nothing hut a Celtic myth The truth, 
so far as it is possible to arrive at it, lies between these 
two extremes There was a real Arthur, one of the last 
Celtic chiefs m Gieat Britain, but there is no single trait 
of his real character and exploits which legends, working 
according to laws to be presently discussed, have not re- 
modelled and transfiguied or disfigured,, while the scarcity 
of documents makes it impossible to reconstruct a coherent 
historical picture. Thus the work of comparison between 
the historical and the legendary personages, such as has 
been performed for Charlemagne by MM. Gaston Pans and 
Lbon Gautier, is impossible in the case of Arthur. We 
can only study the legend and analyse its elements. 

There is an error, not so popular as it once was, which 
supposes that myths and legends are arbitrary creations, 
and does not recognise them as having an ongin m regular 
causes, and therefore a rational history, before the period 
when they are crystallised into their final legendary form, or 
are merged in the current of a literature in that later and 
artificial stage when it disinters and refashions old materials. 
Before Arthur took his final French form m the Romances 
of the Round Table, he was a Celtic hero in the Breton, 
and more specifically still in the yet earlier Welsh, legends. 
And behind these is the original Arthur, of whom we must 
II. — 82 
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be content with such impressions as we can gather fiom 
his contemporaries, Myrdhmn and Lywar’ch. 

Lywar’ch, a bard and king, born about 480, was one 
of the companions of the valiant chief, Unen of Reghed, in 
Cumberland, upon whose death he composed a pathetic 
lament Ee survived the death of his twenty four sons m 
the last struggles against the Saxon, and m his old age, 
banished and a cripple, he wrote from his hiding-place a 
mournful hymn on his own and his country’s decay, m 
which lovers of the poetry of despaii have admned this 
verse worthy of Job . — “See yonder leaf driven by the wind, 
woe for him who has the like lot* it is old, though horn 
within the year ” But the bard-king had only despaued 
after a life-long straggle, and m like manner the baid- 
piophet Myrdhmn had long sung m praise of peace before 
he went mad with grief, on the night of the battle of 
Ar&endd, where the northern and southern Celts slaughtered 
each other to the profit of the Saxons Before this fra- 
tricidal struggle (the beginning of the 6th century) Myrd- 
hmn had cherished the dream of the resurrection of an 
ancient chief, whom he called Lememtz : — 

“My prophetic soul foietells it , discord shall reign among the 
British tribes until the fedeiation which shall be formed by the 
chief of heroes, Lememtz, when he comes back to the world. Like 
the dawn he will arise from his mysterious letreat ” 

By this chief of heroes, destined to bring back union, the 
bard meant his king and friend, Aurelianus Ambrosius, 
and after Ms death Arthur, his valiant successor, and 
Alyrdhran’s own pupil The battle of Arderidd came to 
dissipate the last of these illusions One of the contending 
hosts consisted of northern Celts, bent upon imposing on 
all of their race yet unconquered in Great Britain the 
authority of Howell of Scotland, the brother of that Gildas 
who soon afterwards became a convert at once to Chris- 
tianity and to Saxon interests. The other host, that of the 
southern Celts, was led by Aurelianus Ambrosius, whose 
favourite bard was Myrdhmn After the final destruction 
of the Celtic power, the destiny of Myrdhmn is to leappeai j 
in legend with the Latinised name of Merlin Aurelianus 
Ambrosius and Arthur, the two Celtic chiefs to whom 
the bard had been so loyal, undergo a like resurrection , 
but their lives and exploits are confounded, according to 
the accumulative method of legend, with each other and 
with those of Vortigern, king of Kent The Arthur of 
the legend more than realises all the prophecies of Meilm ; 
and these prophecies in the process of oral repetition, and 
m travelling further from the place and the time of their 
origin, themselves were altered to an ampler tenor. They 
underwent one great degTee of change in crossing the 
Channel, and another and greater in passing from the soil 
and speech of Brittany into those of Trance. With the 
tenor of the prophecies grow the proportions of the hero 
The poetic Arthur pacifies the Celts, quells the Saxons, 
and ends by establishing a reign of justice upon earth 
It is a hard saying, but true, that the key to all this is a 
ceitam sentiment which is the mark of conquered races 
The Celtic genius after its defeat in arms would have 
revenge m songs What happened was this The Celtic 
chief,. Vortigern, summoned to his help the Saxon chief 
Hengist. Now, let it be noted that, in the annals of the 
Saxon kingdom of Kent, the fourth king in succession 
from Hengist is the Saxon Ethelbert Turning to the 
legend, it will be found that the corresponding fourth 
king m succession from Yortigern is the British Arthur. 
For m legend the treachery of Yortigern must not be 
allowed to bear fruit, the Celts after many a struggle 
must be left conquerors. The honour of giving the last 
blow to the Saxon invasion in Kent, West Wales, and 
elsewhere, is assigned m the legend to Arthur. And why 
to Arthur 1 Because of the ancient prophecies of the resur- 
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rection of the fabled Lememtz, with whom later times 
identified him, and above all, because the whole legendary 
structure hinged upon the impressive poitiaiture of Merlin, 
whose histoiical prototype had, m fact, been the devoted 
followei of the histoiical Arthur and Auielianus Ambiosius. 
But this edifice of fable, undei which the Celts stiove to 
hide fiom themselves the real nun of their race, was not 
built up m a day The conqueied people xepeated and 
enlarged upon the prophecies of Meilm , and with these 
grew the figure of Aithur, enriched by eveiy noble tiait 
v Inch could be boirowed fiom the stones of the bravest 
chiefs, and made to accord w itli the prophecies Ilound 
the mam personage soon revoked otliei ideal types, and 
little by little was founded the haimomous hieiaicliy of 
King Arthur and his knights, such as it now lemams m 
romance, and such as never existed m reality The tales 
were then earned into France, foi just as m England the 
Irish bards weic held m higher esteem than the Welsh, in 
France the Bieton lays weie preferred to the songs of the 
tiouvcics While this work of infiltration was going on, 
Geoffrey of Monmouth set down, m 1130 and 1147, the 
Arthurian legend m his Ihsto ? ta JSr itonum, and. embold- 
ened by the popularity of this work, published afterwards 
a poem entitled Vttalferlhu, which lent the authority of 
Latin to the tissue of fabulous successes. Robert Wace 
translated the chain of legends into old Fiench, and 
Richard de Borron added his Saint Graal, which selves 
m some sort as a theological preamble to the Romances of 
the Round Table. At that time the poems of the Car- 
lovmgian era had lost their hold on popular favour, as much 
from the unreality of thej heroes , — Char lemagne & la bai be 
Jlorie, Roland, and La violente BlancheJJew , — as because 
the dominant sentiment peivadmg these poems, as binding 
faith and loyalty between vassal and lord, had ceased to 
find an echo m the hearts and life of the people An 
attempt was made to icplaco the Cailovmgian Cycle by 
another foimed from the vanous songs taught by Breton 
minstrels to trouveres and troubadours, foi Charlemagne 
was substituted the far more poetical typo of Arthur 
Languor , fatality , pleasure, were all pci sonified in Lancelot, 
Tustan, Gaunn, <fcc, and the Romances of the Round 
Table took the shape in which they now remain Never- 
theless, those who have traced the legend to its sour ce, and 
for whom the ancient Celtic foundation is still visible, will 
l egret m reading even tho graceful jtaraph rases of Christian 
do Troyes, or the sweet and simple poems of Maiic de 
France, their departure from the ongmal types 
Tho recent discoveries of Messrs Owen Jones and Her- 
sart de la Villcmarqud in Welsh literature show us how much 
the romances lost m elevation of sentiment and depth of 
thought as they varied from the Celtic model To give an 
example of this revarnishing and its effect in concealing 
the primitive foundation, wo may cite Tustan, who, in tho 
original legend, drinks the plultie to obtain by it all know- 
ledge, and his madness and despair that ensue axe the 
madness and despair of one fatally gifted with universal 
insight j whilst m the French romance the philtre becomes 
a vulgar love draught This was only a preliminary step 
to the false sentiment of modern French romanticists, who 
have since, in their exaltation of the passions, dispensed 
with philtres altogether In the same way Merlin, in the 
Welsh texts, is mad with grief on beholding a fratricidal 
war, and. his madness, according to the old Celtic idea, 
endows him with the power of a seer and magician over 
all nature. In the romances his frenzy and magical power 
have no worthier cause than Ms love for Yivian. 

. The figure of Arthur, on the contrary, seems to gain in 
dignity by the migrations of the legend. In the Welsh 
tale of Owain and Gherain (Ivam et Erec, with Christian de 
Troyes), we see him, it is true, holding Ms court during 
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Easter and Pentecost at Caerleon on the Usk, but as a little 
exalted monarch, a ? oi-bonhomme, asleep on his throne, 
while the chiefs of his following relate at their ease all 
their adventures Here we find preserved the idea of the 
individual independence of all the Celtic chiefs, whose king, 
only primus inter pates, must necessarily have been as little 
of a soveieign as possible After the legend has passed 
into France Arthur becomes a sort of rival Charlemagne, 
holding supieme and boundless sway, though nevei as a real 
feudal emperor (they were tired of that in Fiance), but 
1 atkei as a Marcus Aurelius, — a monarch, half philosopher, 
tilling chiefly by his wisdom and subtlety, and still more a 
judge than a general over his people The type is one 
which belongs essentially to the Celtic mind, more akin to 
the Greek than any othei, and natuially as far removed 
from the Roman as from the Saxon turn of thought 

Among the writers of the 17th and 18th centuries the 
historical existence of Aifchur was, with a few lare excep- 
tions, denied, and the Ai thunan legend legarded purely 
as an invention of the worthy chiomcler, Geoffrey of 
Monmouth Pinkerton bestows a moment’s notice on 
“ the king whose exploits fill all the poetry of the Middle 
Ages, and whose very existence is doubtful,” and then 
passes on The difficulty of establishing the filiation of 
Arthur perplexed Milton, who says, “ As to Arthur, more 
renowned m songs and romances than m true stones, who 
he was, and whether any such leigned m Bntain, has been 
doubted heretofoie, and may again with good leason No 
less is m doubt who was his father , and as we doubted 
of his parentage, so may we also of his puissance ” Guin- 
guend settled everything by the unwarianled explanation, 
that English romancers had invented an Arthur out of 
jealousy of the French Chailemagne English wiiters 
of Gumgucnd’s calibre in mythical science xeplied, that 
Artliui was a French invention of Richard or Ehe de 
Borron, or of the Anglo-Norman Mapes, basing the asser- 
tion on an expression found m Geoffrey of Monmouth. 
Ampbro, deficient hero in Ins usual penetration, throws 
entire discredit on the good faith of Marie do France, who 
speaks of having seen and handled the original Celtic MS. 
Fauriel, and with him the other French savans, would fain 
have attributed the Arthurian legend to the troubadours 
rather than acknowledge its Welsh origin He asked for the 
tests which have since been discovered by Mr Owen J ones 
and commented on by M Hersart de la Yillemarqu6 with 
perhaps indiscreet zeal. Sir Walter Scott’s excellent histori- 
cal instinct had already exhibited a part of the truth m bis 
edition of Thomas of Ercildoune’s Rhymes. We may now, 
therefore, venture on being more positive than Southey, 
and less sceptical than Mr Thomas Wright, the two modern 
editors of the translation which Sir Thomas Malory made 
in 1634 of the five Romances of the Round Table (he j 
st compiled the booke oute of certaine bookes of Frensshe, ; 
and reduced it into Englysshe ”), and we may follow 
almost step by step the development of the legend, and of 
the various Arthurs, from the British Arthur of history 
to the mythical Arthur of Cambrian and Breton tradition, 
and lastly to the Fiench Arthur, the rival of Charle- 
magne. . 

We shall conclude by noticing the main features of the 
character of Arthur, and indicating their ongin 

Historic Facts . — The geneial belief regarding Arthur 
has been that he was a leader of the Celtic tribes of the 
west of England against the Saxons It is recorded that, 
about the middle of the 5th century, Kent, after suffering 
from famine and pestilence, was invaded by the Piets and 
Scots, while at the same time another struggle, longer and 
more keen, was taking place in West Britain against another 
Saxon invasion. The longer and braver resistance of the 
Western Celts is partly set down to the merit of their 
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leaders, Aurehanus Ambrosius and Arthur. The men of 
Kent, however, after a vam appeal to iElius, prefect of the 
Gauls, were induced by Yortigern, their most important 
chief, not only to make peace with the Saxons, but to 
invoke their aid against the Piets and Scots. Hengist was 
appealed to, and the looked-for Saxon alliance became the 
Saxon invasion and conquest of Kent, after Hengist, here- 
tofore a Heietogen, became a king Whilst his immediate 
descendants were establishing themselves in succession to 
bun, the contest m the plain of Aidendd took place, which 
occasioned Myrdhinn’s fienzy Aithur was slam m the 
battle called by historians the victoiy of Mountbadon near 
Bath, 520 ad 

[The historical Aithur is now regarded by many as having 
been a 6th century leader, Guledtg, or “ Dux Bellorum ” of 
the noithern Cymiy of Cumbiia and Strathclyde against the 
encroaching Saxons of the east coast (Bernicia), and the 
Piets and Scots from beyond the Forth and Clyde For 
such would appear to be the, at least, appioximatcly certain 
result of recent researches, m opposition both to the scep- 
ticism of the 17th and 18th centuries as to the existence of 
an bistorical Arthur, and to the popular notion of him as 
a West-of-England king, or king of Wales, or Cornwall. 
This conclusion had, however, been more or less distinctly 
suggested by Chalmers, by Sir Walter Scott, by a writer in 
the Gentleman's Magazine (1842), by Mr Nash, and by Hr 
Burton Yet this result of special recent researches is still 
so far from being generally known and accepted, that it 
may be desirable bucfly to indicate the arguments in sup- 
port of it 

First, then, we have the facts of the northern extension 
and conflicts of the Cymry m those five centuries, from the 
6 th to the 10th, winch may be distinguished as the Pre- 
medneval Period. For these facts our first authorities are 
the only preme&ueval British historians, Gildas and Nennius 
— the Ihstoiia and Hpistala of the one having been com- 
posed m the 6th, and the earliest of the works that go 
under the name of the other in the 7th century. Now, in 
the former there is, at least, nothing to favour that popular 
notion as to Arthur which is derived from the mediaeval 
ehionicles; for the words in the Buiham MS , “Qui props 
Sabnnum ostium habotur,” are now acknowledged to be 
an interpolation of the 13th centuiy. And the latter is 
most naturally interpreted as positively affirming that 
Arthur’s conflicts were with the Saxons of Bernicia (North- 
umberland and the Lothians) It has been contended that 
this could not be meant, because the Teutonic settlers in 
the north were Angles But, in answer to this, it can now 
he affirmed that the earher Teutonic settlers m the north 
were Frisians, a tube of Saxons; and that the northern 
settlement of the Angles did not take place till 547, after 
the time of Arthur. Besides, the bards of the 6th century, 
to whom are attributed those historical poems, which do 
not, however, appear to have taken their earliest consistent 
shape farther back than the 7th century, and which have 
been recently edited by Mr Skene under the title of the 
Four Ancient Boohs of Wales — these Cymric bards— Merlin, 
Taliessm, Aneurin, and Llywarch Hen — are all connected 
with the north ; of a large proportion of their poems the 
scenery and events lie in the north , these poems are, in 
fact, the literature of the Cymric inhabitants of Cumbria 
and Strathclyde before these kingdoms were subjugated by 
the Saxon king, Edmund of Wessex, and by him ceded 
to the Gaelic king, Malcolm king of Scots, in 946 ; the 
warriors, whose deeds are celebrated in these poems, ^ were 
« Gwyr y Gogledd,” or men of the north ; and the histori- 
cal Arthur, who figures in five of them, is no southern 
king, but a Guledig, whose twelve battles are in the north. 
And, finally, m evidence of the former northern extension 
of the Cymry, it is as Bretts and Welsh that the inhabi- 
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tants of Cunibiia and Strathclyde are refened to by the 
contemporary Saxon chroniclers, and m the charters and 
proclamations of the Scottish kings, David I , Malcolm IV , 
and W ill ia m the Lion. So late, indeed, as 1305, we find 
a recognition of the Cyniry as a distinct element of the 
population of southern Scotland, in the enactment that 
“ the usages of the Bretts shall be abolished and no more 
used.” And it is to Welsh that we must still look for the 
etymology of the names of the great natural features of 
that district of southern Scotland which would appear to 
have been the scene of the battles of the historical Arthur 
From Welsh the names Tweed, Teviot, Clyde, Nith, and 
Annan, and the numerous Esks, Edens, and Levens, Ac , 
are all derived. From Welsh, also, we explain Cheviot, 
and the names of the border hills. And where the emi- 
nences of southern Scotland are not hills, fells, laws , 01 
hnowes , they are pens, as in Wales or Com vail 

But if, as these vanous facts (and pai ticulaily the con- 
nection in which Arthur is mentioned in contemporary, 
or approximately contemporary, histones and historical 
poems) lead us to believe, Arthur was a leader of those 
northern Cymry aftei wards absorbed m the population of 
southern Scotland and the English bordei, then, m this 
distiict, we ought certainly to find localities which can be 
more or less cleaily identified with those mentioned m the 
earliest historical notices of Arthur, and localities also 
which, m their names or the traditions associated with 
them, commemorate Ins stoiy Now, it has been shown 
that such localities are not only found m the district thus 
defined, but are found there in such numbers as can no- 
where else be paralleled And a very important verifica- 
tion is thus obtained of what, from the scantiness of the 
earliest sources, might, if thus unsupported, be regaided 
as a mere hypothesis lather than a theory, with respect to 
the scene of the battles of the histoncal Arthur 

Scotland, however, is but the northern extremity of a 
long line of country in which Arthurian localities are 
found. What we may call the Arthur-land extends from 
the Forth and Clyde, or rather from the Giampians, m 
Scotland, to the Loire m France, and includes (besides the 
south of Scotland and the north of England) Wales, Somer- 
setshire, Corn wail, and Brittany. It is certain that the 
scene of the battles of the historical Arthur of the 6th 
century could have been but a comparatively small area of 
this vast territory. There must, therefore, have been a 
migration of Arthurian traditions from the south to the 
north, or from the noith to the south And if, on quite 
independent grounds, we find it more probable that such 
migration of tradition was from the north to the south, 
rather than from the south to the north, it is evident that 
we shall have a still further verification of the hypothesis 
suggested by our examination of the earliest historical 
records Now, considering these facts, — Cymric migrations 
from, hut not to, the north ; the northern descents of some 
of the southern dynasties, theupburst of Cymric literature 
(which belongs in the mam to the mediaeval period) con- 
temporaneously with the last struggles for, and final loss of, 
national independence, and the satisfaction, too great to be 
regardful of historical truth, which a conquered people would 
have m locally commemorating foimer victories and heroes 
of their race, — we cannot but see conditions m the highest 
degiee favourable to the importation from the north of the 
Arthurian traditions of Wales, the south-west of England, 
and the north-west of Fiance On the other hand, we not 
only find no conditions favourable to the importation of 
Arthurian traditions from the south into the north, but con- 
ditions that would have been positively mimical to the pre- 
servation of such traditions, and conditions, therefore, that 
would seem to make it impossible to explain the existence 
of Arthurian localities m the noith, except on the hypothesis 
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of the north having been the scene of actual Aithurian 
events Such conditions are to be found m these facts 
the absorption of the northern Cymry by a kindred race 
with whom they had never, save temporarily, been at wai, 
viz , the Scots, a brother of whose king they had themselves 
voluntarily elected to the throne m 918, previously to their 
being regularly incorporated with the Scottish nationality 
after the treaty of 946 between Malcolm II. and their 
Saxon foe, Edmund of Wessex , the prepaiation for this 
political mcoiporation m the 10th centuiy by an ecclesias- 
tical incorporation in the 8th centuiy, through the sub- 
version of the native Cymiic Church by the opponent lush 
or Columban Chuich of the Scots with its Gaelic language, 
whence followed the dying out of the Cymric language , 
and, finally, the possession by the Scots, with whom the 
northern Cymry were thus incorporated, of a tiaditional 
and poetic literature of their own, which must ceitamly 
have greatly opposed the introduction, aftci their mcoi- 
poiation of the Cynuy, of Cymiic poetry and tiadition, and 
been highly unfavourable to its preseivation, if it had any 
other than a native historical origin But yet, fuithei, it 
is to be noted that Artliunan localities aie, speaking gene- 
i ally, found m Scotland only wheie, in the 6th centuiy, there 
was a Cymric population, that that part of Scotland in 
which Arthurian localities aie, speaking geneially, not 
found, coincides with the ancient kingdoms of the Piets 
and Scots, and is dotted all over with localities belonging 
to the other great cycle of Celtic tiadition, the Fenian, 
Fmgalian, or Ossiamc and that, while Fmgahan localities 
are not found at all m the Aithurian distiict, Aithurian 
localities aie found in the Fmgalian district, or in the ancient 
terntory of the Piets, only in cases in which then being 
found m that terntory is a stiong indication of then hav- 
ing originated m such actual histoncal facts as they com- 
memorate (j s s -G )] 

Additions to Histone Facts and Introduction of Mytho- 
1 logical Elements — From the Saxon invasions resulted two 
emigrations closely succeeding each other of Butons into 
French Brittany , and the impenetrable forests and moun- 
tains of Wales afforded a lefuge wbeie the more recent 
fugitives from Wessex or the noith mingled with the cm her 
exiles from Kent, and hence the subsequent confusion of 
historic facts Vortigem of Kent became in the legend 
the kinsman of Ambrosias of Wessex, the gaps in the 
history were filled up by mythic reminiscences, and to 
Arthur was assigned a celestial and miraculous pai outage 
fiom Uthyr Pendragon, that is to say, Head of the Dragon 
Under the foim of a cloud this Celtic Jupitei became 
the father of Arthur, who m the same mythological order 
gave his name to two constellations, Aitliur’s clianot, i e , 
the Great Bear, and Arthur’s lyre But the wind for 
cloud an Welsh was Gorlasar Now, whilst the legend 
was earned from place to place acquiring new force, the 
Celtic world had made a stand against Roman and Teu- 
tonic ideas , there was, as in. Greece, a tendency to ex- 
I plain the earlier myths, no longer understood, into the 
gross elements of adultery and incest , bastardy was not 
censured, Ac Thus the Uthyr Pendragon of the Romances 
of the Round Table is a real Jupiter. The cloud becomes 
a man, Goi loes , and there is an Alemene, Ygierne. In short, 
when Moliere has, with more genius than morality, diverted 
so many generations by his Ani'plixtrijon , he is striking an old 
Celtic and Welsh choid Then Arthur is another Hercules. 
An advantage, from a national point of view, gained to the 
legend by Arthur’s celestial and pagan origin, is that he 
becomes by it at once above and akm to all the Celtic chiefs. 
All the chiefs become his brethren ; their sons, who flock 
to fight under his banner, his beaux neveux , — though one, 
indeed, among them is the traitor Medrod of the Welsh 
legends, Mordred of the imnances So in dream was founded, 
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besides the Round Table which never existed, the Celtic 
f amil y, which had existed only to destroy itself. 

Gradual Formation of the existing character of Arthur in 
the French Romances. — We have noticed the bonhomie which 
was the chief characteristic of the eaily Cambrian Arthur 
The Arthur horn of the recollections and resentments of 
exile has a more terrible shape. In Brittany, the land of 
exile, was elaboiated this type of a national avenger, — a 
more moral David (Arthur slays his giant), a Solomon 
without his scepticism (Arthur was a great author of pro- 
verbs). In exile this figure of a Celtic Messiah was graven 
with some of its most indelible traits Arthur’s own 
device is veiy far removed from the gospel , he out-Heiods 
Herod, and, fi anker than the Jesuitical cruelty of the twelve 
tables or of Shylock, he goes beyond the lex talioms , <c a 
heart for an eye, a head foi an arm,” he says Alain de 
Lille relates, m his commentaries and explanations on the 
prophecies of Meilm, that m his day any one who, drinking 
with the Bietons, would tell them that Arthur was dead 
aud never to return, was in danger of being stoned. “ Like 
the dawn, he will anse from his mysterious retreat ” 

To return to the Arthur of the Round Table, nothing m 
the romances is touched with more generous sentiment than 
his invariable affection for Ken (Kay of the Welsh legends), 
las cunning but clownish, friendly yet treacherous seneschal 
For the infant Arthur had been confided by Meilm to Antoi, 
and believed himself his son, while Ken, the real son of 
Antor gives place to Arthur, is neglected, and all his evil 
qualities are derived from the wicked nurse to whom he had 
been given away from his mother , so Arthur was hound 
to be patient and kind to Ken m after life, and forgive him 
many times for being f< fol et vilam et fel.” 

We shall not desenbe the trials to which Arthur submits, 
those of the sword and of the anvil, for instance, nor the 
essay in royalty he makes without taking the title of king, 
though the idea of being made a king, not only by election, 
but even after examination, is remarkable. Nor shall we 
[elate how, m disguise, aided by his fnends Ban and Bohor, 
he rescues Leogadan from the “ Saisnes ” (Saxons) and 
Danes ; m disguise, as Meilm explains to Leogadan, who 
had thrown himself at the feet of his deliverer to entreat to 
know his name — because thus, without naming himself, 
should a hero, who is the son of a king, seek out and win 
his wife. So Arthur woos aud weds Guenever, Leogadan’s 
daughter, the Gwenhwyvar of the Welsh tales. The Welsh 
would have their Arthur cross the Channel to succour their 
kmdred allies m Brittany , the Bretons, m the same way, 
sent their Arthur into Great Britain, hence confusions which 
explain each other. One reproach, which has been made at 
all times, by Mr P. Pans, as by William of Newburgh, to 
the revengeful instinct which was the soul of the Arthurian 
legend, is its monstrous vanity, which has depicted Arthur 
as an opponent and conqueror of the Romans William of 
Newburgh has said, “ the Bntons were little to be feared 
as wamors, little to be trusted as citizens f and this passage 
eunously resembles one in the legend where a Roman knight, 
before the battle of Langres, is made to exclaim, “ Behold 
truly the Bntons — slow in action, ready in menace!” 
Whence has arisen this battle of Langres, where Arthur, 
allied with Claudas, king of the “ Terre Ddserte,” conquers 
the Romans and destroys their empire Strange to say, the 
fictitious battle of Langres has an authentic foundation in 
history, being but an echo in tradition of the obstinate and 
successful resistance to the Romans carried on by the Celts 
of the vast district called the Tractus Armoricanus ,-~a resist- 
ance out-lastmg, indeed, the Roman power, till Clovis turned 
it to account and destroyed it; and of Clovis, the treacherous 
ally of the Armorican Celts, the portrait is easily recog- 
nised in the Claudas of the romance 
Rome has been cursed in history more often than she is 
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named m Camille’s imprecation in Corneille’s play, and 
we need not wonder at the legend, wherein Aithur calls 
together a confederation of Greeks, Afncans, Spaniards, 
Parthians, Medes, Libyans, Egyptians, Babylonians, Phry- 
gians, <fcc , m fact, all nations, against Rome The legendary 
hero falls at last, in all his glory and in the midst of his 
leign of justice, on the field of Camlan But he is not 
deserted by that fairy world with whom Shakespeare’s soul 
delighted to dwell, magically tiansported into the Isle of 
Avalon, his body is cuied of its wounds, and his soul sleeps, 
while rests his enchanted sword Excahhur,till that daycome3 
when he shall use again from his mysteuous retreat But 
that day must dawn for all nations at once, as in the veins of 
all peoples of Europe is hidden some Celtic blood On the 
other hand, pi ogress is baired and darkness dwells where 
the Celtic race remains unmixed So it is the destmy of some 
peoples, while buried for ever as a temporal power, because 
of their irrepaiable faults, to live on glonously for the good 
of all, but only as an idea, an instruction, a legend, (j. a ) 
Authorities Turner’s History of Anglo-Saxons , Leland’s Asser- 
tio Arthur i , The British History, translated into English from the 
Latin of Jeffrey of Monmouth, by Aaron Thompson (London, 1718b 
Myvynan Archawlogy of Wales, Paulm Paris’s edition of the 
Romans de la Table Ronde Saint &raal, Merlin, Lancelot, Hersart de 
la Villemarque’s Myr dlnrvn ou V Enchanteur Merlin (Pans, 1862, 8vo), 
Les Romans de la Table Ronde , Pans, 1860, 12mo; La Mart d' Arthur e, 
editod by Sir Th Malory m 1634, Southey’s edition (1817, 4to), 
Thomas Wright's edition (1856, 8vo) , Gildas, Histona, Nennius, 
lhstoria Sntonum , Skene, Four Ancient Books of Wales (1868), 
Book of the Dean of Lismore, and Chronicles of the Piets and Scots; 
and Stnart-Glenme, Journey through Arthurian Scotland (1867), 
and Arthurian Localities (1869) 

ARTICHOKE. The common artichoke, Cynara Scoly- 
mus, is a plant belonging to the Natural Older Composites, 
having some resemblance to a large thistle It has long 
been esteemed as a culinary vegetable , the parts chiefly 
employed being the immature receptacle or floret disk, with 
the lower part of the surrounding leaf -scales, which are 
known as “artichoke bottoms.” In Italy the receptacles, 
dried, are largely used in soups ; those of the cultivated 
plant as Qarciofo domestico, and of the wild variety as Car- 
aofo spmoso The J erusalem artichoke, Hehanthus tuberosus- 
is a distinct plant belonging to the same order, cultivated for 
its root-tubers, which somewhat resemble potatoes, for winch 
they have been proposed as a substitute. It closely re- 
sembles the sunflower, and its popular name is a corruption 
of the Italian Girasole Articocco, the sunflower artichoke. 

ARTICLES, The Thirty-Nine, of the Church of Eng- 
land, contain the public standard of religious belief adopted 
by that body They were drawn up by Archbishop Parker, 
sanctioned by Convocation in 1562, and published by royal 
authority m the following year The general principles 
of this body of doctrine, and the form into which it was 
thrown, had been gradually developed during the previous 
attempts to establish a standard of faith m England. Soon 
after the authority of the Pope had been thrown off by the 
English Church, there began to appear wide differences of 
opinion with regard to the extent of reformation required. 
One party, the conservative, held by the old practices of 
the Church of Rome, another, the moderate reformers, 
desired to abolish these practices on account of the abuses 
to which they were liable ; while the various sects of the 
Anabaptists were eager for radical reformation both oi 
doctrine and of practice Religious turbulence and strife 
prevailed to such an extent that, m 1536, a set of Teh 
Artiot.es was published by royal authority, intended, as 
was expressly stated, to “ stablyshe Christen quietnes and 
unitie among us, and to avoid contentious opinions.” A 
considerable share in the composition of this code was taken 
by Henry himself. The articles were evidently intended 
as a compromise; they contained much that was afterwards 
rejected by the church, and do not seem to have given 
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general satisfaction They were paitially, though not 
authoritatively, superseded by the publication, in 1537, 
of the Institution of a Christian Man For two or thiee 
years before this negotiations had been earned on with the 
Continental reformers, and proposals had been made for a 
general conference at which some universal ai tides of faith 
might be consideied. The conference took place but did 
not attain the end desired, foi Heniy, at first favourably 
disposed, was swayed by the influence of the anti-refor- 
mation party , and Cranmer, while able to come to agiee- 
ment with the German deputation so far as points of 
doctrine were concerned, saw clearly that it would be a 
hopeless task to try to abolish all the ancient ceremonies 
The increasing influence of the conservative paity led to 
the passing, by Convocation and Parliament, m 1539, 
of Henry’s Six Articles, the “ bloody statute,” or “ whip 
with six strings,” as they were then called, from the cinel 
persecutions to which they gave rise These aiticles 
enforced belief m ti ansubstantiation, dcclaied that com- 
munion m both lands was unnecessary, that the marnage 
of priests was unlawful, that vows of chastity or widowhood 
were absolutely binding, that private masses and aunculai 
confession weie expedient and necessary The severity of 
these doctnnes was mitigated by the thud authorised 
foimulaiy of Heniy’s leign, The Necessary Doctrine and 
Erudition for any Chi istian Man, called the “ King’s 
Book,” and published m 1543 The conference with the 
Germans, though not entirely successful, had not been with- 
out fiuit Among Crannier’s papeis has been found a set 
of Thirteen Articles beaiing evident traces of the Conti- 
nental ideas, and highly mteiestmg on account of the in- 
fluence it exeicised on the latex formulaues Many of these 
articles are drawn dnectly from the Augsbmg Confession, 
and theie seems no doubt that they thus foimed an mtei- 
mediate step between that Confession and the Forty-two 
Articles of Edwaid These weie diawn up by Cianmei 
m obedience to the command of the king andpuvy council, 
who, m 1551, oidered the aichbishop to “frame a book 
of articles of religion, for the preserving and maintaining 
peace and unity of doctune m this chuich, that, being 
finished, they might be set forth by public authonty ” 
Gieat care was taken in their preparation, the fiist diaft 
was sent round to the bishops, then revised by Cianmei, 
submitted to Cheke and Cecil, and to the six loyal chap- 
lains, and finally laid before the council In 1553 the 
mandate enjoining subscnption to them was granted by the 
king, hut the aiticles had already been printed m English 
In the same year they were published m Latm, and ap- 
pended to a short catechism of Christian doctrine It has 
been much disputed whether these articles were sanctioned 
by Convocation, or were only circulated by order of council , 
on the whole, the balance of probability seems to be m 
favour of the supposition that they had received ecclesias- 
tical sanction (Hardwick, Ihsto? y of the Articles, 106-112). 

Dining the reign of Maiy these articles were suppressed, 
but, on the accession of Elizabeth and the elevation of 
Parker to the see of Canterbury, attention was again 
directed to the framing of some standard body of truth 
A senes of Eleven Articles was drawn up m 1559, and 
was m use for some time , it had not, however, full autho- 
rity, though it was enforced in Ireland until 1615 In 
1562 the houses of Convocation were summoned, and Parker 
laid before them a revised copy of the Foiiy-Two Abides. 
In the work of revision he had been assisted by Bishops 
Grmdal, Horn, and Fox The changes introduced by them 
were, for the most pait, Lutheran in tendency, and were 
probably influenced by the Wurtemberg Confession of 1551. 
Articles v., xn , xxix., and xxx of the present set wore 
newly introduced; x , xvi , xix. (part being transferred to the 
present vu, ), and xli. of the old senes were omitted. Seven- 
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teen other aiticles were modified by partial omission, alteia- 
tion, or substitution. Convocation further stiuck out 
Aiticles xxxix., xl , and xln , made considerable alterations 
in in and xxvm , and some slight changes m vui , xv , 
xxn, xxix., and xxxm A Latin manuscript of Parkei’s, 
containing a list of signatuies, might be supposed to give 
the final state of the document, but it diffeis fiom the 
extiact taken in 1637 by Laud’s order from the registers, 
both m regai d to the signatures, and m the omission of 
the fiist clause of Article xx The articles, now thnty-nine 
in number, were submitted to the queen, who is said to 
have read and examined them Aftei neaily a yeai’s delay 
they were published m Latin In this edition the disputed 
clause of Aiticle xx is found, and Article xxix is wholly 
omitted In the English veision, punted m the same year, 
the clause of Aiticle xx is wanting. In all editions after 
1571, Aiticle xxix is inserted, and, with one exception, the 
same is tiue of the clause m Aiticlexx A law (13 Eliz 
c. 12) was passed in 1571, oidaiiinig that the cleigy “should 
subscube to all the aiticles which only concern the confes- 
sion of a tiue Chnstian faith, and the doctrine of the 
sacraments” Convocation of the same yeai mseited 
Aiticle xxix , made a few slight changes, added a list of 
the Apocryphal hooks, and thus gave the aiticles then pie- 
sent form. The only senous attempt at alteration w as made 
m 1595, when the Primate, Wlntgift, accepted a senes of 
articles proposed by Dr Whitaker of Cambridge. These, 
generally known as the Lambeth Articles, were strongly 
Calvnnstic in tone They did not receive sanction, and 
were immediately suppressed At a later date (1604) it 
was again sought to mtioduce them, but the attempt was 
unsuccessful The canons of 1604 enfoiccd subscnption, 
while the geneial lelation of the aiticles to the chuicli was 
defined by the royal declaration of 1628 (now piefixed to 
them), which enjoins the settlement of disputed points by 
Convocation, the acceptation of the aiticles m then plain 
and full bearing, and the mterpiotation of them m then 
liteial and giammatical sense 

The aiticles are not intended to be a complete system of 
theology, but only enumciate ceitam tiuths of such primal y 
importance that any one denying them is theieby excluded 
fiom the church. They do not, however, furnish merely a 
negative test , they weie fiamed not only for the ,u oidanee 
of divcisity of opinion, .but foi the establishment of consent 
legaidmg tiue leligion Accordingly, they tieat m oidei 
of the mam points of theological doctmie, and may be 
classified thus — (1.) Aiticles i -v., the doctune of the 
Trinity; (2 ) Articles vi -vin., the ndc of faith or sources of 
oui knowledge of religious matters ; (3.) Articles ix.-xvm., 
the doctiines which concern the Christian as an indi- 
vidual, i e , sm, redemption, and their cognate notions ; (4 ) 
Articles xix -xxxix,, the necessary relations of Christians as 
members of a religious community, including the general 
theory of the church, and the doctune of the sacraments 
The Chuich of Ireland continued to use the Eleven Articles 
until 1615, when a more elaborate code was drawn up by 
Ussher. This, in 1C 35, was superseded by the Tlmty-Nine 
Articles, which were then adopted by tbe Irish Chuich. 
The Episcopal Church in Scotland accepted the aiticles in 
1804, and m America the church subscribed to them in 
1801, excluding, however, the Athanasian Creed. 

SeeAbp Laurence, Bainpton Lectures, 180 i, aewed. 1853; Lamb, 
Historical Account of the Thu ty-Nine Articles, 1835 ; Hardwick, 
History of the Articles of Religion, 1839. 

AHTICULATA, the name given by Cuvier to his third 
great division of the animal kingdom. Arthropoda is the 
designation now generally adopted, which includes the 
Crustacea, Arachnida, Myriapoda, and Insecta, but excludes 
the Annelida, which Cuvier classed with these among the 
Articulata. . See Arthropoda. 
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T HE modern term Artillery is used m two senses, — 
firstly, to designate tlie materiel of artillery, % e , 
tlie guns, secondly, the personnel and organisation by 
winch the power of tins arm is wielded. The word itself 
is denved by some fiom “ arcus,” a bow, by others from 
“ ars telaua,” signifying bows, arrows, and ah implements 
of projectile waifare. The earliest forms of artillery were j 
the “ engines invented by cunning men to shoot airows 
and gieat stones,” of which we read m the Old Testament, 
these developed, with the progress of military art, into the 
moie elaborate machines used by the Romans under the 
names of catapulta, bahsta , battenng-iam, <fcc , and undei 
various forms and names tins “ mechanical artillery ” con- 
tinued m use, until the discovery of a piopelhng agent so 
poweiful as to supeisede all otheis and revolutionise both 
the implements and the art of war. 

The history of aitillery proper may be said to date from 
the discovery of gunpowder This is populaily attributed 
to the two monks, Roger Bacon and Baitholdus Solnraz, 
about the end of the 13th centuiy (see Gunpowder), 
but thero is ample evidence that substances of somewhat 
similar composition and poweis had been known and 
used for pui poses of war in the East at far cailiei times 
The Chinese seem to have been the fiist discoverers of 
explosive compounds as engines of war, and to have used 
them for several centuries befoio the Chiistian eia, and 
then “thunder of the eaith,” pioduced by filling a huge 
bombshell with some such compound, and exploding it 
at the proper moment, is spoken of as early as the 3d 
or 4th centuries of oui era According to Father Amyot, 
stone moi tars, projecting stone balls, were used by them 
in the 8th centuiy, and although they were first in- 
structed m the scientific casting of cannon by mission- 
aiies m the 17th century, theie is evidence of laige 
cannon and wall pieces of tough construction having been 
in use as early as the 12th century. The inhabitants of 
India seem to have possessed fire-arms of some sort as early 
as the time of Alexander; but the information is too 
meagre to admit of more than the merest speculation as to 
their nature The celebrated Gieek fire, of which we have 
ample accounts, was usually in a liquid form, and vomited 
thiough long copper tubes, with which the bows of vessels 
of warweie provided, or projected in fire-balls, or by means 
of arrows and javelins around which flax was twisted. It 
was used by the Romans of the Eastern empire with much 
effect, especially at the defences of Constantinople (668-675 
and 716-718 ad), and the secret of its manufacture was 
preserved with a superstitious care for nearly 400 years; 
but it afterwards passed into the hands of the Mahometans, 
and was much used by them in their wars with the Chris- 
tians. The Moors first introduced fire-aims m western 
Euiope ; accoidmg to Condd, they used artillery against 
Saragossa in 1118 A.D., and a httle later they defended 
Niebla by means of machines which threw darts and stones 
through the agency of fire. 

The application of gunpowder to projectile warfare, and 
the use of cannon, became geneial m Europe during the 
14th century. Mention is made, however, of isolated in- 
stances of their employment at earlier periods, especially 
among the Moors. Artillery is also said to have been 
used by Henry III. of England during the rebellion of the 
Duke of Gloucester m 1267, and by the Spaniards against 
Cordova in 1280 and against Gibraltar in 1306. But it 
is held by those well qualified to judge, that the first 
unquestionable testimony of the employment of cannon is 
in 1338 under Edward III. of England. The substitution 


of the new engine for the old mechanical artillery was 
gradual, and was not effected without opposition , and in 
the 13th and early pait of the 14th centuries, we still find 
various machines, such as the tiebuchet, onazer, scorpion, 
and esprmgal, whose action was dependent on the elasticity 
of twisted cords, used to hurl stones, Greek fire, &c 

The earhest tiace of an artillery organisation, such as 
now plays so important a part in all great armies, is found 
m the middle of the 14th century. In 1344 Edward 
III formed an aitillery tiain and an ordnance establish- 
ment, numbering 340 men , but of these only twelve were 
termed aitilleiymen and gunnels, the remainder consisting 
of waggoners, engineers, and artificers of vanous kinds. 
The ordnance establishment at the siege of Haifleur, m 
1415, included twenty-five niastei gunners and fifty “ser- 
vitoui gunners ” The gunner of those days seems to have 
been the captain of the gun, and to have had general charge 
of the guns and stoics, with the especial duty of laying 
and firing the piece m action The manufacturing establish- 
ments, now maintained on so gigantic a scale, do not seem 
to have sprung up till consideiably later. Piobeit states 
that gun-foundries wcie established m Fiance m 1377 , 
but we have no trace of them m Germany till 1440, and 
record of them is wanting m England until 1521. 

The guns of the 14th centuiy were of the rudest make, 
cumbrous and inefficient, and though an advance on the 
earlier machines, and useful m sieges, still played but little 
pait m battles. Whether Edwaul III used them at Cieci 
or not (a point which has been much debated), it may safely 
be affirmed that they had but little to do with the result 
of that day. Frogiess, however, began to show itself m 
the 15 th century, the “bombards” wore replaced by brass 
guns, and the cumbrous beds, upon which the eaiher 
ordnance were tianspoited, gave way to rude artillery- 
caniages on wheels ; and iron was substituted for stone m 
the manufacture of projectiles. The first stop towards a 
better organisation and some tactical system appeals to 
have been made towards the end of the 15th century by 
Charles YIII. of Fiance, who used a numerous artilleiy m 
his Italian campaigns , and Louis XII largely owed hi3 
successes in Italy to this arm. Francis I. still further 
increased its mobility, adopting a lighter constrnction for 
field-guns, and having them drawn by the best description, 
of horses, and m the defeat of the Swiss m 1515, “the 
French artillery played a new and distinguished part, not 
only by piotectmg the centre of the army from the charges 
of the Swiss phalanxes, and causing them excessive loss, 
but also by lapidly taking up such positions from time to 
time during the battle as enabled the guns to play upon the 
flanks of the attacking columns.” 1 In England also con- 
siderable attention was bestowed on ordnance matters during 
this peiiod, though the progress was not so great. In 
1456 it is stated that a commission was issued to John 
Judd, as master-general of the ordnance ; and m 1483 
(Richard III), Rauf Bigod was appointed master of the 
ordnance, an office which continued down, to 1852. These 
early masters of the ordnance personally commanded the 
artillery in expeditions and wars, besides being responsible 
for the general administration of the personnel and materiel 
of such artillery as then existed. Henry VII. and Henry 
yiH did much to advance the progress of artillery. Tar 
taglia 2 gives tables of the different cannon in use about 
this time. The heavy pieces, i.e,, cuherins, & c., were 
drawn by oxen, and corresponded to those now in use for 

1 Observations on Fire-Arms, CBeaney, 1852. 

I * Three BooTcs of Colloquies concerning the Art of Slrnwg. 
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siege 01 position purposes, while the field guns appear to 
have been the 2, 4, 6|, and 8 poundeis,— falcons, falconets, 
and sahrs. No permanent artillery trams existed at this 
tune , the personnel was obtained by withdrawing gunners 
from garrisons, and supplementing them with men hired 
for the occasion, and the cattle required for transport were 
also hired The artillery tram on service included the 
ammunition waggons, pontoons, and a large proportion of 
artificers, besides the men actually required to serve the 
gun, corresponding nearly to the artillery park of the 
present day, and had its position assigned in camp and on 
the march, “ On the march the tram was preceded by an 
advanced guard of light cavalry to protect it The first 
portion of this troop earned hatchets and saws, the second, 
instruments and implements for the construction of ma- 
chines ; the third, sledge-hammers, iron wedges, and pick- 
axes , finally, the last were provided with pioneers’ imple- 
ments. After these came carnages loaded with guns, 
capstans, levers, and other like machines , these were 
followed by the light pieces, by the heavy siege guns, by 
ammunition waggons, by pontoons and the necessary men 
for them, by the aitillery artificers, and, lastly, by the 
baggage ”* 

The 16th century was not marked by any great advance 
in artillery science, though the number of guns which 
accompanied an army had increased considerably — as many 
as 1600 gunners, cannoneers, armourers, and clerks of the 
ordnance, being attached to Lord Mountjoy’s army m 
Ireland m 1599 The artillery tactics were simple , the 
guns usually deployed m advance of the troops and fired a 
few rounds, but from their want of mobility could neither 
accompany an advance nor protect a retreat, and were 
generally captured on the first advance of the enemy 
Greater progress, however, was made in the attack and 
defence of fortresses by artillery. Vertical fire was used to 
a considerable extent, and seems to have been conducted 
by artificers while the “ cannoneers” served the guns In 
England but little advance was made even m the 17th 
century, and the commencement of the Great Rebellion 
found the artillery of England in a very feeble and 
backward state Two books by aitillerymen of those 
days 2 give us much information on its condition, and a 
very complete account of the “Field Artillery of the Great 
Rebellion ” is furnished by Captain H. W L Hime, R A. 3 
The guns chiefly used were the light pieces known as 
“minion,” “saker,” and “demi-culverin,” ie , 3-pounder, 
5-pounder, and 9-pounder respectively. The heavier pieces 
being used in sieges and garrisons, and ranging from the 
“whole culverm,” or 15-pounder, to the “ Canon Royall,” or 
63-pounder The carnages were cumbrous “They were 
formed of two large cheeks or brackets, whose general 
outline was much the same as the brackets of our own 
bracket-trails, connected together by four transoms.” The 
transport of the ammunition was in carts or wheelbarrows, 
or on men’s backs The gunners walked beside the gun, 
and, as m later times, their pace was a measure of the 
mobility of the field artillery. Cartridges, when used, were 
made of paper or canvas, but an iron ladle was preferred 
The following words of command show the gun-drill of 
those days — 


1. Put hack your piece 
2 Older your piece to load 

5 Search your piece 
4 Sponge your piece 
5. Fill your ladle, 

6 Put in your powder. 

7, Empty your ladle 


8 Put up your powder 

9 Thrust home your wad 

10 Regard your shot 

11 Put home your shot gently 

12 Thrust home your last wad 

with three strokes 
IS Gauge your piece. 


1 Owen’s Modem Artillery 

2 27ie Gunner, hy Robert Norton, one of His Majesty’s gunners ant 

engineers, 1628 , The Gunner's Glrne, by William Eldred, master- 
junner of Dover Castle, 1646 ’ 


As to the draught, twenty-three horses were required for 
a cannon on good ground, fifteen or seventeen for the 
demi-cannon, and nine for a culverm The proportion of 
guns to men was 1 per 1000 The artillery’- general was a 
greater man in those days than m moie modern times, as 
we find that “the generall of the artillery hath alwayes 
a part of the charge, and when the chief generall is absent, 
he is to command all the army ” The “ gentlemen of the 
artillery ” seem to answer to our present majors, and the 
duties of the “ gunners ” were much the same as those now 
performed by lieutenants In the Scotch invasion of 1610, 
leather guns were used with effect against the English m 
the passage of the Scots over the river Tyne When 
Charles I took the field m 1G42, the earl of Peterborough, 
as parliamentary general of artillery, had a laige tram 
under his orders, but such was its want of mobility, that he 
was obliged to leave his guns behind him for a time It 
came up, however, at last, and was used at the battle of 
Edgehill, 23d October 1642 In 1643, at Braddoch Dorm, 
an instance occurred of the use of field artillery first masked 
by cavalry, and at Roundway Lord Wilmot handled his 
guns so well that he prepared the way for his cavalry, and 
finally was able to seize the enemy’s guns and turn them 
against lnm At other affairs, however, the artillery seems 
to have been comparatively useless, and tlio piesenco of 
twenty-five guns on the Royalist side at Marston Moor 
was neutralised by Cromwell’s flank attack , and in no 
battles of this war did the artillery assume the nnportance 
it had already attained on the Continent 
The first half of this century forms an era in the 
history of this arm m Europe Hemy IV of Fiance was 
among the first to recognise its coming importance, and 
occupied himself diligently with improving it His minister, 

Sully, was named master-general, and during the last ten 
years of his reign (1600-1610), he nu>y be said to have 
created an artillery. More than 400 guns wore tinned out, 
including a number of field-pieces Maurice of Nassau 
also helped to develop the use of this arm But it was 
under the great Swedish warrior Gustavus Adolphus that Gnstavus 
artillery first began to take its true position on the battle- A<l ° 1>hus 
field Recognising the necessity for the mobility of field 
aitillery, he introduced “Kalter” guns, “consisting of a thin 
cylinder of beaten copper screwed into a lunss breech, 
whose chamber was strengthened by four bands of iron, 
the tube itself being covered with layers of mastic, over 
which cords were rolled firmly round its whole length and 
equalised by a layer of plaster , a coating of leather, boiled 
and varnished, completing the piece ” 1 Tins primitive 
field artillery was drawn and served by two men, and was 
first used in his Polish war The guns could naturally 
bear but a small charge , the great point gained was mobi- 
lity, all guns heavier than 12-pounders being separated 
from field artillery In his German campaigns he used h on 
4-pounder guns, weighing about 5 £ cwt , and drawn by two 
horses Rapidity of fire was obtained by the use of car- 
tridges mstead of the old method of ladling the powder 
Gustavus attached two of these guns to each regiment, and 
placed them under the orders of the colonel Gustavus 
Adolphus may therefore be said to be the father of the 
battalion system of guns, — a system whichhad its advantages 
m those days of imperfect organisation, but, like many 
other things, was earned down to a late elate when the 
necessity for the system had entirely disappeared. But he 
also appreciated the value of concentration of fire, and 
frequently massed his guns in strong batteries at the centre 
and flanks. He appears to have been fully alive to the 
necessity of having both a heavy and light artillery, and it 
was his practice to retire his heavy guns, protecting a 


* Chesney’s Observations on Fin- Arms, 1852, 
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retreat by the field artillery It ’was m the celebrated those then adopted have remained unaltered up to the 
Thirty Years’ War that his artillery showed the advan- present day, some having been rifled Carnages were 
tages which it could win when handled properly The improved “ Siege and field carnages had heavy bracket- 
artillery of the Imperialists was as cumbrous as that of their trails, but weie provided with limbers having a straight 
Swedish adversaries was mobile Tilly’s guns were chiefly pintail on the top, like an old service siege limber ” x Plat' 
24-pounders, each requnmg twenty transport horses and form waggons were used to transport guns; wrouglvt-iron 
twelve horses for the waggons, while the service of the guns field carnages and moitar carnages wore used , and the 
was primitive and defective, and they could hardly even be carriage for coast batteries was little dissimilar to the 
moved duimg the course of an action The fiist battle of standing gun-carnage of the present day 

Leipsic was fought the 7th September 1631, between the The 18th century was fruitful m artillery progress. Tu istii con- 
allied Swedes and Saxons under Gustavus Adolphus and England it sawthe Royal Regiment of Aitillery peimanently y ^ 
the Impenalists under Tilly. The Imperialist aitilleiy established, and lapid strides made on the Continent m ine ,lIU 
was badly disposed on a range of hills in rear of their every branch of the arm The Duke of Marlborough was 
position, so that any forward movement would effectually appointed master-general of the ordnance on the accession 
mask the fire of the guns Gustavus, on the other hand, of Queen Anne, m 1702, and m the same year war was 
advanced his guns more, and covered his front with 100 declared with Germany and the States-General We have 
guns, which he was able to use with considerable effect but scanty recoid of the handling of Ins artilleiy by this 
The next action in which the use of the artillery is remark- great general , but at Blenheim it is said a strong battei y, 
able was the passage of the Lech, a tributary of the posted on the allied right wing, greatly assisted by its 
Danube Tilly had taken up a position on the right bank enfilade fire , and at Malplaquet, Marlborough deployed 
of the river between Augsburg and Earn, and awaited forty guns m the centre of his position The aitillery 
attack On the night of the 3d April 1632 the Swedish trains were considerably increased In l7Co forty-six 
army threw up earth-works, upon which were mounted guns and sixty moitars formed the artillery of a force of 
seventy-two pieces of artillery Gustavus, talcing advantage 11,000 men, the moitars being used mounted upon travel 
of the re-entering bend of the river, brought such a con- lmg carnages The history of the “Royal Eegiment of 
verging fire upon the Imperialists that he forced them to Artillery” commences from the 26th May 1716, when the 
retire and gained the passage of the stream At the battle artillery which had so long existed was formed into two 
of Lutzen, 6th November 1632, Wallenstein had taken permanent companies of Royal Artillery In 1727 the 
advantage of ceitam eminences and rising ground m lus organisation was expanded into four complete companies, 
position to post his guns in batteries of from four to commanded by a colonel, lieut -colonel, and a majoi, and 
fourteen pieces, while Gustavus placed poweifnl battei les in 1740 two more companies were added. A company 
on the wings and centre of his hne The battle closed consisted of 5 officers, 4 fire-workers, 18 non-commissioned 
the glorious career of this groat warrior, who was struck officers and bombardiers, 30 gunners and cadet gunners, 
down in the hour of victory. During his life he had 48 matrosses and cadet matrosses, and 2 drummers Albeit 
done much to forward the science of artillery. He had Borgard was the first colonel By birth a Dane, he served first 
increased its mobility and rapidity of fire, and raised the m the Danish army and aftei wards m the Prussian service, 
proportion of guns to over six per 1000 men , and though and subsequently entered that of England. He was adjutant 
he may be said to have been the originator of the battalion of the short-lived regiment formed by Wilham III , and died 
system, with its attendant evils of dispersion of guns, he m 1751 at the age of 92. In 1741 the Eoyal Military 
checked this evil by keeping in hand a considerable re- Academy was instituted at Woolwich for the instruction of 
serve. cadets, and of officers and men of the artilleiy. The cadets 

Further progress was made in construction and organisation were accommodated in buildings at the Warren, and it was 
during the latter part of the century. In England the not till 1806 that the new academy was opened at the foot 
laboratory at Woolwich was established in 1672, and a of Shooter’s Hill. In 1748 a company of Eoyal Artil- 
great reorganisation of the artillery took place in 1682 lery went to the East Indies and took part in the siege 
under the master-general, Lord Dartmouth About that of Pondicherry, subsequently forming the nucleus of the 
time we read, that at the Hounslow camp “brass 3-pounders, Indian artilleries. In 1755 four additional companies 
under gentlemen of the ordnance, were escorted to their were raised for service in the East Indies, and m 1757 the 
places by the grenadiers of the various regiments,” an regiment had increased to twenty-four companies A Eoyal 
example of the tactical system of “ battalion guns ” already Irish Artillery corps was also formed, which gradually 
spoken of. The train of artillery with which James II. pre- increased from a small nucleus to a strength of twenty 
pared to meet the invasion of 1688 was a considerable one, companies, and was amalgamated with the Eoyal Artillery 
details of it will be found at page 53 of Duncan’s Untory m 1801. About this period (the middle of 18th century) 
of the Royal Artillery. Wilham III. (1689) introduced the guns in use consisted of 24-pounders, 12-poundors, 
foreign artillery, and undertook the reorganisation of the 6-pounders, and 3-pounders. The guns were divided into 
personnel He formed the first regimental establishment, brigades, correspondmg to the present batteries, of four, 

Howitzers, mortars, and hand-grenades were introduced five, and six guns respectively, and began to be separated 
during this period, being used principally by the Dutch into “heavy” and “fight” brigades. Each field gun was 
and English In France the improvements under Louis drawn by four horses, the two leaders being ridden by 
XIY. seem to have been made chiefly in siege artillery, artillerymen, and had 100 rounds of shot and 30 rounds 
Heavy guns of position were much used, and there appears of grape. Three companies of the Eoyal Artillery took 
to have been a disposition to regard batteries of this kind, part in the battle of Minden in 1759, and were handled 
covered by epaulements, as in field fortifications, as the with great success ; and even in those days the English 
natural r61e of artillery. Louis XIY., however, was the artillery won praise from foreign critics Decker says, a 
first to give a permanent foundation to the new arm. In “The English artillery was distinguished by its lightness, 

1671 he raised a regiment of royal fusiliers as artillerymen, its elegance, and the good quality of its materials. In the 
composed of gunners and workmen. Schools of instruction battle of Marburg (1760), although the English artillery 

were established, and the arm recognised as a special branch. 

Improvements were also effected in the materiel , The 1 Owen’s Modern Artillery 

calibres were reduced in number and made uniform, and 8 Battles and Principal Combats of (he Seven Tears' War 

II. — 63 
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was not horsed, it followed Lord Granby’s cavalry at a But the ammunition generally was of a rough and primitive 
trot, and was always ready to engage” “The English description. Towards the middle of the century some 
artillery,” says Tempelhof, “ could not have been better improvements were made, Field guns and carnages were 
served, it followed the enemy with such vivacity, and lightened, and the guns separated into bngades Siege 
maintained its fire so well, that it was impossible for the cartridges were introduced, the ladle being abolished, and 
latter to re-form ” In the great blockade and siege of Gib- shot with wooden bottoms or sabots invented But it was 
raltar (1779-83), the gallantry and devotion of the gam- under General Gnbeauval, m 1765, that the great reforms 
son artillery were conspicuous in the Eiench artillery were commenced. This officer had 

Before passing on to the era formed by the great war been sent to Austria during the Seven Years’ War, and 
against Napoleon, it is necessary to trace the progress had held an artillery command under Prince Lichtenstein, 
made by this ai m on the Continent. Struck with the improvements effected in Austria, he strove, 

Piussia The Prussian aitillery was very backward at the begin- on his return, to build up a complete system both of per- 
ning of this century. In 1688 the Brandenbuig (Prussian) sonnel and matenel, creating a distinct matenel for field, 
artillery numbered only 300 men, and at the death of siege, garrison, and coast artillery Alive to the vital 
Fredenck-William I., m 174.0, there was only one battalion importance of mobility for field artillery, he dismissed from 
of field artillery of six companies, and one of gainson the park all pieces of greater cabbrethan 12-pounders, and 
artillery of four companies. Nor did Frederick the Great reduced the length (necessary for the service of guns in 
at first place much value upon its services. But expen- embrasures and behind parapets) and weight of thoso 
ence soon convinced him of the necessity for creating an retained. He also reduced the charge and the windage 
efficient and mobile field artillery. His first effoits in His reforms were resisted, and for a time successfully, but 
this direction were not successful, and though the Prussian m 1776 he became first mspectoi-geneial of artillery, and 
artillery contributed much to Frederick’s victory at Rossbach, was able to carry through the improvements which will 
it was usually no match for the excellent and well-handled ever cause his name to be celebrated. For many yeais 
Austrian aitillery. But the gradual destruction of his artillery had been separated into regunental or battalion 
veteran infantry obliged him to devote more attention to guns, artillery of position, garrison, and siege artillery, 
this arm ; he considerably raised the proportion of guns, the position guns being distributed in large batteries on 
and m 1759 he formed the first horse artillery, consisting the flanks or in front of a position, and the siege artillery 
of a battery of ten light 6-pounders (afterwards changed to collected in a park or tram The field artillery of the now 
six 6-pounders) and two 7-pounder howitzers. Fredenck system included 4-pounder regimental guns, and for the 
placed great value on howitzers, and made much use of park 8 and 12 pounders, with 6-mch howitzers The am- 
them against entrenched positions, and at the close of the munition was improved by the introduction of “ case ” or 
war, after experiments on a laige scale, ordered forty heavy canisters of sheet-iron holding cast-iron balls, the old grape 
howitzers to be attached to each army corps Frederick and case being abolished 

seems to have made the mistake during the Seven Years' The carnages were constructed on a uniform model, 
War of trying to bring heavy artillery into the field, instead strengthened with iron, the limber-wheels heightened, and 
of trying to lighten his artillery generally. But he gave a the draught diminished lion axletrees were introduced, 
'great impetus to the progiess of artillery. He raised the straight pintails on the top of the limbeis, and poles took 
pioportion of guns from 2^ and 3 per 1000 men m the the place of shafts Boxes on the carriage held part of the 
Silesian wars to 5 or 6 per 1000 at the end of the Seven ammunition Travelling trunnion poles were introduced. 

( Years’ War He created a horse artillery which in rapidity The horses were harnessed in pairs, instead of m file as 
of movement could rival cavalry, and commenced the formerly, and the pi along of rope was introduced to unite 
formation of a real field artillery by the adoption of a the trail of the gun and the limber m slow reining move- 
number of light pieces and howitzers, while the heavier ments A new ammunition waggon, carrying fixed ammu- 
guns were relegated to parks for siege and position purposes, mtion, was also invented The service of the guns was 
And his wars brought forward three important tactical prin- improved by the introduction of cross-headed elevating 
ciples in the employment of artillery, — the establishment screws and tangent scales, — the later experiments exploding 
of smaller batteries at important points in the line of battle the old false ideas with regard to the absolute flatness of 
m lieu of the old formations at the centre and flanks, the path of a projectile. The manner m which the teams 
opening the battle and protecting the deployment of columns were driven remained much the same , but the bricole was 
(by light guns, and changing the position of batteries accord- introduced, a collar with rope and hook, to which the gun- 
mg to the course of the action ners and foot soldiers harnessed themselves For siege and 

Russia and Austria, though they produced no great garrison service Gnbeauval adopted the IG-pounder and 
military leader like Frederick, were ahead of Prussia in the 12-pounder guns, 8-mch howitzer, and 10-inch mortar; 
Russia, development of this particular arm In Russia its import- the 12, 10, and 8-mcli gomer mortars being introduced in 
ance had always been recognised, and large numbers of guns 1785. Siege only differed from field carnages in having 
employed, while each dragoon regiment had three “ licornes” shafts m lieu of poles. Qribeauval introduced for garrison 
or howitzers attached, with mounted gunners, forming a service a carnage with wheels in front and a truck in rear, 
Au&tm species of horse artillery. In Austria, though the tactical while for coast service traversing platforms were adopted, 
^employment of the artillery was often defective, its general having a bolt in front and a track in rear running upon a 
excellence was _ pre-eminent, and it was ably organised circular racer. The great step made was in a uniform con- 
under Prince Lichtenstein, the chief of artillery But it straction being adopted for all materiel and the parts sus- 
frcmce. ,was in hrance that the experience of Frederick’s wars was ceptible made interchangeable. 

,best utilised, and the great strides to a more perfect system In 1765 the personnel of the French artillery was reor- 
were made At the commencement of the century French ganised. The field artillery with an army was divided 
artillery had made hut little progress. The carnages and into regimental guns and corps or reserve artillery, This 
waggons were driven by waggoners on foot, and on the latter portion was subdivided into divisions of eight guns 
field of battle the guns were dragged about by ropes or of the same calibre. A company of artillery was also 
remained stationary. Hollow projectiles had made their attached to each brigade of four battalions. The batteiy 

Srr t h?^ Mt t TOd lf 3ar ? n8edromia “ a: ? ani 01 *“»<» was ttos the tactical unit, -srith gam, 

P g r y a net, and termed grape, were employed, munitions, and gunners complete, tlie horses and drivers 



ARTILLE It Y 


059 


being added at a later date The French horse artillery 
dates from 1791 Horsemen and gunners were combined, 
each class learning the work of the other. Companies were 
attached to a battery of six guns, and m 1793, when the 
divisional organisation was adopted, artillery was attached 
to divisions m proportionate strength, and regimental guns 
were abandoned and entirely suppressed by Napoleon in 
1796 The reforms of Gnbeauval bore fruit m the wars 
of the republic The tables of construction which had been 
drawn up secured a uniformity of manufacture; the re- 
duction of the weight of the gun gave mobility to the field 
artillery, and enabled it to be used with the greatest effect 
in the new tactics which Napoleon introduced, and the 
last step m the complete organisation of field artillery was 
made m 1800, when the establishment of a driver corps of 
soldiers put an end to the old system of horsing by con- 
tract 

War of the At the commencement of oui wars on the Continent m 

French. 1793, the British artillery was m anything but an efficient 

Revolu- condition. The guns were dispersed among the infantry, 
they were horsed in single train, the ammunition was 
packed m rough deal boxes, the ammunition waggons 
were cumbrous and lll-constiucted, the drivers were mere 
carters on foot with long whips, and the whole equipment 
was scarcely able to bieak from a foot pace 1 Prior to 
the Peninsular war, however, the exertions of an able 
officer, Major Spearman, had done much to bring about 
an improved state of things Horse aitillery had been 
introduced m 1793, and the driver corps established m 
1794. The battalion or regimental guns were abolished 
m 1802,*and field batteries or " brigades ” of six guns were 
formed, horse artillery batteries being styled troops. Mili- 
tary drivers were introduced, the horses teamed m pairs, 
the drivers being mounted on the off-horses, while eight 
gunners were carried on the limbeis and waggons. The 
equipment was lightened and simplified, the ammunition 
was properly packed, and a correct system of manoeuvres 
was introduced The invention of shrapnel shell by Major 
Shrapnel in 1803, and the transformation of the rocket 
from a mere signal to a destructive engine by Sir W. Con- 
greve in 1806, also added to artillery power, 

The composition of a troop of horse artillery from 1805 
to 1807 was about as follows 


Horse Ar- 
tillery . 
Driver 
Corps . 

Men 

Animals. 

Car- 

nages 

Officers 

N 0 
Officers 

Gun- 

ners, 

Drivers 

Artifi- 

cer* 


5 

.. 

14 

1 i 

85 

60 

20 

3 

164 horses 

36 mules 

19 


The composition of a field “ brigade ” between 1808 and 
1816 was as follows:-- 


Companyof 
Artillery 
Driver 
Corps . 

Men. 

Animals 

Car- 

riages 

Officers. 

KC 

Officers 

Gun- 

ners. 

Drivers. 

Arti- 

ficers. 

5 

• 1 

17 

9 

123 

96 

10 

160 horses 

10 mules 

19 


The troops of horse artillery were armed with five guns 
(6 or 9 pounders) and one 5|-inch howitzer. The field 
brigades were bkewise armed with five guns and one how- 


1 British Owner, 


itzer, the guns langing fiom light 6-pounders to 12-pounders. 

At Waterloo there were four different armaments for 
field brigades. The “driver corps,” raised in 1794, con- 
sisted of a few subaltern officers, with non-commissioned 
officers, artificeis, drivers, and horses The corps was 
divided into troops, the addition of one of which to a com- 
pany of foot artillery converted it into a field “ brigade.” 

The horse artillery possessed both drivers and horses, and 
required very limited assistance from the driver corps. 

Although the British artillery distinguished itself on 
many occasions during the Peninsular war 2 and at Water- 
loo, and French officeis were lond in its praise, the field 
artillery still suffered fiomthe great evil, want of mobility. 

Matters, however, had somewhat improved by the end of 
the war. Great augmentations had also taken place dur- Progress of 
mg the war, and m 1815 the Royal Artillery numbered Bntl8h 
23,085 of all ranks. After the peace it was again reduced, gj^JgjK 1 
and horse artillery troops and field brigades were placed Smce 
on a skeleton establishment of two guns each. In 1822 - 

the diiver corps was abolished, and the men and horses 
distributed among the field battalions, men being enlisted 
as “ gunners and drivers/’ This system did not work well, 
owing to the difficulty of finding men who could combine 
such dissimilar duties. During the Peninsular war field 
guns and waggons were diawn by six and four horses 
respectively; but in 1820 a committee recommended eight 
horses for heavy field guns, and six foi light guns and 
waggons ; and after considerable opposition this was ulti- 
mately adopted For some years the artillery, m common 
with the other branches of the British army, was kept 
down to the lowest state, but m 1848 the troops of horse 
artillery were increased to four pieces, and in 1852 they 
and the field batteries were raised to six guns The field 
and hoise artillery was increased to twenty batteries, giv- 
ing a total of 120 guns. Shortly before the Crimean war 
a further increase of several battalions took place , but not- 
withstanding these various augmentations, both field and 
garrison artillery were entirely insufficient during the siege, 

At this time the field artillery consisted of “ position bab 
teries ” of three 18-pounders and one 8-inck howitzer, or 
of four 12-pounders and two 32-pounder howitzers ; of 
“ field batteries ” of four 9-pounders and two 24-pounder 
howitzers; and of “horse aitillery troops” of four 
6-pounders and two 12-pounder howitzers. In 1 858 drivers, 
specially enlisted and trained, were permanently attached 
to each field battery. In 1859 the Royal Regiment of Artil- 
lery, which had increased to fifteen battalions of field and 
garrison artillery and one brigade of horse artillery was 
reorganised and divided into horse, field, and garrison 
brigades — each an administrative unit complete in itself 
with it3 own staff; and in 1862 the Indian artillery was 
amalgamated with the Royal Artillery, and the total strength 
of establishment was five horse and twenty-five field and 
garrison brigades. * 

Important changes also took place in the materiel about 
this period. The advantages of rifling had been long 
known, but it was not practically applied to ordnance until 
1846. Rifled guns were first used by the British artillery 
at the siege of Sebastopol, but with no great effect, owing 
to defective construction. A few years later the introduc- 
tion of the Armstrong breech-loading rifled gun (first used 
in the Ghana campaign of 1860) caused a great alteration 
m the equipment of the British artillery. The 7-inch gnn 
of 82 cwt. was introduced for garrison service and even for 
siege purposes ; 40-pounders, on block trail travelling 
carnages, for batteries of position, while 20-pounders 
were intended for the same or heavy field batteries ; the 

1 For an interesting summary of the employment of artillery in the 
Peninsular War, see a paper hy Captain Hirne, B.A., No. S, vol. wii, 

Proceedings of P.A. Institution, 1873. 
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12-pounder of 8 cwt being for tne armament of field, and tbe 
9-pounder of 6 cud for horse artillery The field carnages 
were provided with a gun-metal “ saddle ” worked by a 
lever and hand-wheel for traversing, and ball-and-socket 
elevating screw The limbers and ammunition waggons 
were constructed of an improved pattern, and the whole 
equipment showed a great advance in efficiency, 1 24 rounds 
per gun weie carried on the gun carriage and. ammunition 
waggon, and a further "reserve” m a second line of wag- 
gons. The system of attaching small arm ammunition 
waggons to field artillery was abolished, and m future 
separate “ ammunition columns ” will convey this as well 
as reserve ammunition for artillery. The Armstrong system, 
which was but little tested m the field, has since 1873 been 
almost entirely supeiseded by muzzle-loading rifled guns, 
which will be described further on 
In France a new era for artilleiy opened with the wars 
of the consulate and the empire. The materiel underwent 
no great alteration, the 6-pounder being substituted for the 
8 and 4-pounders for horse and divisional artillery, and a 
24-pounder howitzer introduced But beyond all other 
changes, we may note the increased tactical employment of 
artillery under the great artillery officer, Napoleon I. It 
is to his wars that we first look for instances of the impor- 
tant effects produced by this arm, in that concentration of 
fire which in those days was only produced by massing 
guns 1 After the peace of 1815 the system of Gnbeauval, 
which had seived its time, was further improved upon 
The materiel adopted m 1827 consisted of 12-pounder and 
8-pounder guns, and 6-inch and 24-pounder howitzers. A 
Eiy gun battery was composed of either four 12-pounders 
and two 6-inch howitzers, or four 8-pounders and two 
24-pounder howitzers The carriages and ammunition 
waggons were also improved, so that the detachments could 
be mounted on them, and the mobility thus much increased. 
A new mountain artillery equipment was also adopted, a 
powerful 12-pounder howitzer, but weighing only 220 lbs , 
was introduced, the carriage and ammunition boxes being 
carried on mules , and this equipment proved very service- 
able m the Algerian campaigns In 1852 Napoleon III , 
when president of the Republic, did much to simplify the 
matenel, and introduced a 12-pounder shell gun, intended 
to fire solid shot or shrapnel shell Louis Napoleon had 
always made artillery a special subject of study, and the 
great work on artillery commenced and mainly carried 
out by him is a standard woik on the subject In 1858 
rifled guns, 12-pounders and 4-pounders, were adopted in 
the French service, and used with great effect against the 
Austrians in the Italian campaign of the following year. 
Since the war of 1870-71, where the French artillery proved 
itself markedly inferior both in numbers, power, and hand- 
ling to that of their adversaries, the French have been 
actively engaged in carrying on experiments, with a view to 
the introduction of a superior weapon, and have farther 
increased their force of artillery by 120 batteries. 

At the commencement of the 19th century the Prussian 
artillery was rather powerful than mobile, the field artil- 
lery counting 216 12-pounders, 96 heavy 6-pounders, and 
only 120 light 6-pounders. After the disasters of 1806-7 
this defect was remedied; and in 1816, when a further 
reorganisation took place, the ninety-six guns allotted to 
Jach army corps were m the proportion of three heavy to 
eight light The horse artillery numbered twenty batteries 
in 1809, and twenty-seven in 1816, and for many years 
formed the bulk of the reserve artillery The personnel of 
the Prussian artillery has developed enormously during the 
19th century. In 1808 it formed three brigades, each 
consisting of six field and two horse artillery batteries. In 


1 See below under “ Tactics. *' 


1814 it was increased to nine brigades, each composed ot 
twelve field and three horse aitillery battenes, besides a 
proportion of gainson artillery and artificers, and corre- 
sponding to one of the permanent army corps of the Pi us- 
sian army It was with this oigaiusation but slightly 
modified that Prussia undertook the wais of IS 64 and 
1866. In the latter war the Piussian artillery did not 
shine so much as its Austrian adversary , and deficiencies 
were brought to light which weie carefully remedied m the 
t few years of peace which followed In 1867 an addition 
was made of three Piussian and one Saxon regiment of 
field artillery, with four divisions of garrison aitilleiy, conse- 
quent on the incorporation of Schleswig-Holstein, Hanover, 
Nassau, &c, and the formation of three new aimycoips 
from these provinces It was with this establishment that 
the war of 1870-71 commenced The South German forces 
contributed four regiments of Bavarian aitillery and 
twenty-eight batteries of Wurtembeig, Baden, and Hes- 
sian artillery , and altogether seventeen regiments of field 
and nine of garrison artillery took part, or were effective 
for service, m that war. In 1872 the German artilleiy 
was reorganised, the field aitillery of each army coips being 
augmented to seventeen batteries, and divided into two 
regiments. 

Similar progress was made by the other great European Austria 
powers during this century The Austrian artillery has 
always been pre-eminent both m the excellence of its 
matenel and m tactical handling on the field. In 1859 
rifled guns were introduced, and m 1861 gun-cotton was 
substituted for gunpowder, but was soon aftei wards abau 
doned. In the unsuccessful war of 1866 her aitillery 
especially distinguished itself by its gallantry and devotion, 
and showed itself decidedly supenor to that of her adver- 
sary. A considerable development of her aitillery has 
taken place within the last few ycais, which will be tieated 
of further on. Russia, which specially distinguished itself Rua.ua 
in the Napoleonic wais by the power and good service of 
her artillery, has continued to devote the same attention 
to it. In 1861 she adopted the French system of rifled 
guns, but after the German war of 1866 she abandoned it 
for the breech-loadmg system of Prussia, and lias armed 
her field aitillery mainly from the manufactory of Krupp 
at Essen. Of late years Russia has shown the greatest 
activity m all matters connected with aitillery; the re- 
equipment of her siege, garrison, and coast artillery has 
been energetically proceeded with, and her fortresses re- 
armed; more than 1000 rifled guns having been supplied 
and mounted in the years 1869-70. Her field artillery has 
also been increased from three to four batteries per division, 
and thirty-eight batteries of mitrailleuses added. 

To complete this historical portion of the subject some Indian 
brief notice is necessary of the Indian artilleiy, which artillery- 
springing from the Royal Artillery in 1748 returned to it 
again in 1862, after a varied but glorious career. The 
company of Royal Artillery sent to the East Indies in 1748 
formed the nucleus from which three companies of regular 
artillery, one for each presidency, were raised in 1749. 

Five more companies were sent out between that and 
1756, and on the reorganisation of the Indian army by 
Clive m 1765, the greater part of the Royal Artillery then 
serving there volunteered for, and was incorporated with, 
the Indian army, thus forming the basis upon which were 
formed the three corps of Bengal, Madras, and Bombay 
artillery. Its early days wore passed in difficulties and com- 
parative obscurity ; it was recruited largely from the navy or 
merchant service, and many of the terms still in use, such 
as "lascar” (native assistant-gunner), were drawn from that 
service. Its officers, as a rule, were utterly without 
technical training. By degrees, however, educated officers 
were obtained from the Royal Artillery, and both matend 
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and organisation weio impio\ed, the changes following 
those adopted m England though somewhat tardily Up 
to the end of the 18th century, however, bullocks were 
alone used for artillery di aught, attached to the carnages 
by yokes and traces of raw hide , and m the earlier wars 
the ammunition was earned on the heads of lascars. The 
artillery developed rapidly, as our Indian possessions and 
Indian armies increased, and boie a constantly increasing 
share in our triumphs in that country Early in the 19th 
centuiy it numbered thiee horse brigades, and seven Euro- 
pean and three native battalions. In 1845 the Afghan 
and Gwalior campaigns led to improvements mthis branch, 
and m the Sikh wars the artillery was at last placed m its 
proper position In 1S57 it had attained its maximum 
strength, and numbered no less than sixty-five European 
and sixty-six native troops and batteries, with a total of 
524 field guns Its last and most brilliant services as a 
separate body were rendered m the great Sepoy mutiny, 
and m 1862 it was amalgamated with the Royal Artillery 

Organisation, Admmist) ation, and Matenel 

Modern artillery is broadly divided into field, siege, and 
gairison, and field artillery, again, is divided into moun- 
tain, horse, field (or foot), 1 and position artillery. The 
battery is essentially tbe unit of aitillery organisation, both 
tactical and admmistiative, and brigades oi regiments are 
formed by combining a number of batteries for convenience 
of administration 

Field A battery of field aitillery compuses three elements 

w ta lei j viz , materiel — guns, carriages, ammunition, and stoi es , pet - 

sonnel — officers and non-commissioned officers, gunneis to 
serve, drivers to groom and duve, and artificers, and bans- 
port — horses, mules, elephants, oxen, <kc The number of 
guns in a battery varies from four to eight Mountain and 
position batteries have usually four or six, field and horse 
batteries six or eight guns each In England, France, and 
Ihussia, there are six guns to a field or horse battery; while 
Russian and Austrian batteries have eight guns. The latter 
number seems to possess decided advantages. It admits 
of more convenient division ; and the half-batteiy of four 
guns is a small but convenient battery for any particular 
service. In England, where the battery is divided into 
three divisions of two guns each, the centre division has to 
be divided to form half-batteries. Moreover, the larger tbe 
unit consistent with tactical considerations, the fewer will 
be the relative number of non-fighting carnages, such as 
forges, ifec. 

Usually the guns in a battery are all of one class, but 
sometimes what are termed mixed batteries are formed 
Thus, until recently a field battery consisted of five guns 
and one howitzer, or four guns and two howitzers. These 
mixed batteries were supposed to have an advantage over 
those of guns alone, in that they commanded every kind of 
fire, and were adapted to every variety of circumstance 
There was, however, a senous objection in the fact, that 
the differences between the gun and howitzer were so great 
in range and employment, that the fire of one must usually 
be comparatively neutralised ; and the universal use of shell 
guns has now practically abolished mixed batteries. 

The carriages which accompany a battery include (besides 
gun-carriages and limbers) ammunition waggons, store and 
provision carts or waggons, and forge waggons. The num- 
oer of ammunition waggons depends upon the amount of 
ammunition which it is considered necessary for a battery 

1 Tha term field artillery has a general and a particular sense. In 
the former it applies to all kinds of artillery which accompany an army 
on the field of battle ; m the latter it is confined to that branch (in 
gome armies called foot artillery) which is supposed ordinarily to move 
with infantry, as distinguished from the lighter horse artillery and the 
heavier pmivm artillery 


to take with it in action— an unpoitant question, upon 
which there is considerable diversity of opinion The 
greater the amount of ammunition a battery carries with 
it, the more independent it is , on the other hand, every 
additional waggon makes the battery more cumbrous, and 
lengthens out the column of march, — a senous considera- 
tion at all times, and especially m the case of artilleiy 
moving with the advanced guard of an army The pro- 
portion of ammunition to be carried must be based on past 
experience At the battle of Lutzon, 1813, the Fiench 
filed 220 rounds per gun, and on this they based tbeir 
estimate But m all the great battles of the Fianco-Gei man 
war of 1870-71 the maximum expendituio was 91 rounds 
per gun; at Vioimlle and at many of the gieat engage- 
ments not more than half this aveiage was leached. The 
accumulation of waggons leads to batteries leaving a large 
part of their ammunition waggons at some convenient point 
under shelter when going into action , and the tendency 
now is to reduce the amount of ammunition with the bat- 
tery m order to obtain the greatest possible mobility, and 
provide against any failure of ammunition by a more effi- 
cient system of ammunition columns In former days bat- 
teries were further hampered by having to cai ry the i esei ve f 
small-arm ammunition for the infantry and cavalry. This 
system was said to be advantageous, m that the infantry 
knew at once where they could obtain their ammunition, 
but its disadvantages were numerous, as it seriously en 
cumbered the artillery; and, moreover, with the new 
tactics of long-rangmg guns, the artillery, instead of closely 
accompanying the infantry, will often remain at a consider- 
able distance m rear, while the infantry is advancing. The 
reserve of small-arm ammunition is thexefoie now earned 
by special ammunition columns 
The distinction between horse and field or foot artillery 
is another question at present engaging attention. Horse 
artilleiy was created to compete with cavalry in rapidity of 
motion, and for this purpose every man was mounted; 
while field batteries were supposed to accompany the 
infantry, and their pace under ordinary circumstances to be 
limited to that of a man on foot. Under the new condi- 
tions of improved fire-arms, the dash of horse artilleiy has 
no longer its former value, while more mobility and more 
independence of action is required for the field batteries. 
It is therefore held by many that there should be only two 
classes of artillery, horse, or very mobile field aitillery, 
and position batteries of heavy guns 
The oigamsation and interior economy of a battery is 
much the same in all field artillery. In England the com- 
mand is held by a major. Upon the commanding officer 
depends to a great extent the efficiency of the battery in 
peace and in war. He should be not only well versed in 
stable management and the ordinary routine of his duties, 
but he should be acquainted with the maUriel with which 
he has to deal, and be a practical gunner ; and further, 
besides the tactics of his own arm, he should understand 
the combined tactics of tbe other arms in order to appre- 
ciate intelligently what is required of artillery in modern 
warfare. The second in command is a captain. The bat- 
tery is divided into three divisions of two guns each, each 
under a subaltern officer, who is responsible for everything 
connected with his division, — men, horses, guns, carnages, 
ammunition, and stores. Each division, again, consists of 
two subdivisions, each comprising one gun and ammunition 
waggon, with it3 quota of men and horses; and at the 
head of each is the No 1 of the gun detachment, — usually 
a sergeant, — who is immediately responsible to the divi- 
sional officer for his subdivision. The No. 1 is technically 
the head of the gun detachment of nine gunners, and hm 
duties m the field are to lay and command the gun. 

Rochets and Mitrailleurs are generally associated with 
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field artillery in organisation, but will be found tieated of 
under their own titles Rockets were applied to warlike 
purposes by Sir W. Congreve about 1804. They were 
used in 1809 in the Walcheren expedition, and with great 
success at Leipsic in 1813, but have since fallen somewhat 
into discredit on account of the danger of the service and 
th eir inaccuracy of flight. They are, however, still used 
for mountain and forest warfare against savage tribes, as in 
Abyssinia, m 1868, and m Ashantee, m 1874; and are 
yery valuable for this purpose, from their extreme porta- 
bility and their moral effect. The rockets now used are 
Hale’s , they have no stick. They are carried in special 
rocket carnages when required. The rocket troop of horse 
artillery did excellent service m its day, but has long been 
abolished , for some time a rocket section was attached to 
every battery, but this has also been done away with 
Mitrailleurs are extensively used by some of the Continental 
powers, especially the Trench and Russians, but have not 
yet been adopted as part of the British field artillery. The 
Germans oppose them on the ground that they are not equal 
to the guns, which they to a certain extent supersede. A 
Russian infantry division has one, and a Trench division 
one battery of mitrailleurs attached to it 

Siegeand GamsonAi title) y — Siege and ganison artillery 
have not usually the complete and permanent organisation 
that distinguishes field artillery In India and some other 
countries permanent siege trains are maintained, but 
usually the mate) id is kept in store, and the pet sound and 
transport are supplied from other sources accoidmg to 
requirement. In garrison artillery, the guns mounted on 
fortresses and batteries, or stored m arsenals for the pur- 
pose, furnish the materiel, and the battalions or companies 
of garrison artillery the personnel. 

In giving a bnef account of the artillery services of dif- 
ferent nations at the present time, we begin with that of 
Great Britain. 

(a,) Mountain Batteries have for many yeans past been 
used m India, where the details have from time to time 
been changed by the light of experience. In England I 
no batteries of this kind are maintained, though the 
materiel would be forthcoming and the personnel would be 
supplied from the garrison artillery. In 1 868 two batteries 
were organised for the Abyssinian expedition, each composed 
of six 7-pounder ML.R 1 guns, with steel carnages, am- 
munition boxes, rockets, forge, <fec. The gun now adopted 
is a 7-pounder steel M.L.R gun, of 3 la calibre and 200 lb 
weight. The carnages are entirely of iron, the axletree 
consisting of a stout bar of wrought-iron, the brackets, of 
single plate, being housed directly across it. The projec- 
tiles are common shell, double shell, sharpnel, and case , 
the double shell is fired at high angles, with a reduced 
charge, and a modified foim of vertical fire is thus secured, 
which is very useful in hill campaigns. In Abyssmia the 
guns were earned on the backs of mules, transversely sup- 
ported on iron saddles or cradles. It is generally considered 
more expedient, however, to carry the guns lengthwise 
The carriage is distributed between two mules, one carrying 
tbe bed and trail, and the other the wheels. The ammuni- 
tion is earned in boxes, a pair to each mule. Mules are 
also provided for a small forge, tools, stores, efcc. 

In India mountain batteries are of two kinds, European 
and native, both officered from the Royal Artillery. There 
are two European batteries stationed in the Himalayas. 
The detail of each is 6 officers, 23 non-commissioned 
officers and trumpeters, 1 collar maker, 70 gunners; total, 
100 Europeans, with 119 native dnvers, besides a native 


1 The abbreviations MLB and BLR, for « muzzle loading rifled ” 
and “breech, loading rifled* respectively, are used in the technical 
deseription of guns. 


establishment of muleteers for baggage mules, grass cutters, 
artificers, &c., and 182 mules. There are two native 
mountain batteries m Bengal, and two in Scinde , and 
it is intended to mciease the mountain battenes of Indu 
by turning certain native field batteries attached to tie 
local Panjab Frontier Torce into mountain battenes 
(6) Horse Battenes. — Horse artillery batteries diffu Horse 
from field battenes in possessing a lighter equipment, t>attcrieV 
and in having the detachments of gunners to serve tbe 
guns mounted on horses They aie aimed with six U- 
pounder M L.R guns of wrought-iron, with tempeieil steel 
tube weighing 6 cwt 2 The personnel of a hone artilleiy 


batteiy at home is as follows : — 

Pence Eatnb- 
lishment 

Win Ls!,"U 
lishment. 

Officers 

5 

5 

N -O Officers and Trumpeteis 

20 

22 

Aitificeis 

7 

10 

Gunners . 

70 

70 

Dnvers , . 

56 

70 

Hoises {exclusive of officeis’ ( udmg 

54 

62 

cluigeis) . ( diauglit 

. 78 

102 


In India a battery has, fiuthei, a Luge nou-combatant 
native establishment, as 23 suboidinate medical and hospital 
attendants, and no less than 339 aitificeis and follower of 
vanous kinds. 

The detail of guns and carnages is as follows,— -6 guns 
and carnages, 6 ammunition waggons, 1 forge, 1 store, 1 
general service waggon, and 1 stoie cart. The construction 
of our carnages is veiy solid, excessively so in the opinion 
of many, as mobility is sacrificed to gam strength , but tins 
is partly caused by the fact that English carnages must lie 
so constructed as to endure all exti ernes of climate. The 
gun-carriage foi horse (and field) artillery is of wiought-iion 

The ammunition waggons are built on a fiamewoik of 
wiought-non, with wi ought-iron perches and wooden 
ammunition boxes. The projectiles are common and 
shrapnel shell, and case shot. Each limber has two boxes, 
and the body of the ammunition waggon four ; each box 
contains a centre compartment, with 18 filled caitrulgos, 
two compartments fiont and rear, each with 6 shrapnel 
shells, and two side compaitments containing 3 common 
shells and fuses m propoition The ammunition earned is 
4 case shot m the axletree boxes of the gnn-cairiuge, 12 
common shell, 24 shrapnel m the limber of the gun, and 
36 common shell and 72 shrapnel in the ammunition 
waggons A total of 148 lounds is thus carried by each 
gun with its ammunition waggon. 

The stoies for hoiso and field battenes are numerous, 
consisting of camp equipment, entrenching tools, harness 
and saddlery, artificers’ tools, ordnance stores, and miscel- 
laneous articles, the details of which will be found m the 
regulation hand-books and equipment tables. These are 
packed and earned on the different carriages of the battery. 
Thus the gun-limber carries drag-ropes and axe in front, 
and other implements, such as spade, shovel, pick-axe, at the 
side of the boxes, or underneath. A centre box on the 
limber contains time and percussion fuzes and friction 
tubes On the lids of the boxes inside are carried various 
fuze implements, and a camp kettle and two leather buckets 
are earned under the limber-boxes. Traversing handspikes 
and sponges are earned on the gun-carriage itself, and in 
the axletree boxes, besides tbe case shot, linch-pins, drag* 
washers, gun-spikes, (fee. 

The waggon is packed much in the same way, but two 
camp kettles are earned under the body, and a spare wheel 
in front, three picket posts are carried on each side of the 
body, and under each alternate waggon of the battery a 
spare shaft or axletree. The tents are packed between the 

s In India a few 'batteries are still armed with guns of old patterns. 
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ammunition boxes, and the many other stores distributed 
in various ways throughout the battery. 

Each carriage in a horse artillery battery has six horses, 
except the general service waggon and store cart, which 
have only four. The horses are teamed in pairs, — lead, 
centre, and wheel,— the dnvers mounted on the near hoises. 
The off horse of the wheel is m the shafts. Much contro- 
versy has been raised as to the respective merits of “shafts ” 
or “ pole , ” the latter was m use m India for many years, 
and is still generally used by Continental powers. The 
balance of advantage seems to lie on the side of shafts, but 
it requires a very powerful hoise for the off wheelei, on 
whom so much is thrown. The harness is strong and fairly 
ample. The off horses have pads upon which the valises 
containing the drivers’ kits are carried. Picket ropes and 
posts are carried on the waggons, and each mounted man 
has a head rope and a foiage coid, which may be used as 
a heel rope, a peg and leather shackle being earned foi it 
field (c ) Field Batteries differ from horse artillery m that they 

batteries. Pave a heaviei armament, and the gunners are not mounted. 
The guns now in use are— (1) 9-pounder M L.R. gun of 
8} cwt., (2) 12-pounder BLR Aimstrong gun of 8 cwt , 
(3) 16-pounder M L.R gun of 12 cwt No. 2 has, howevei, 
been supeiseded m England, and will eielong become ob- 
solete m India also, where the whole of the field aitilleiy is 
being armed with the 9-poundei M L R. The 16-pounder 
is a most poweiful gun, piobably the most powerful field 
gun in Europe, but is heavier than the corresponding guns 
m Continental armies, and some consider that its weight 
is inconsistent with sufficient mobility. 

The personnel of a field battery is as follows : — 

Peace Estab- War Estab- Indian Estab- 
lishment bailment bshment 


Officers 

. 5 

5 

5 

38f -O. Officeis 

. 19 

20 

20 

ilitiiiceis 

7 

9 

5 

Gunners and Tiumpeteis. 

. 68 

87 

78 

Duveis . . 

61 

73 

54 

Hones 

88 

154 

110 


The peace establishment, howevei, is variable. In India 
a field battery has, further, a native establishment of hos- 
pital attendants, lascars, grass-cutters, artificers, <kc., and 
amounting in all to 247. 

A. field battery has 6 guns and carriages, 6 ammunition 
waggons, 1 forge, 1 store, and 1 general service waggon — 
total, 1 5. In war time the 6 ammunition waggons (known as 
the second line of waggons) form the nucleus of the ammuni- 
tion reserve. In India the second line of waggons are kept 
in readiness in the arsenals, and when taken mto the field 
are drawn by bullocks. The gun-carriages are of wrought- 
iron, similar in construction to those of horse aitillery. 
The obstacle to the rapid movement of field artillery has 
always been, that no means were provided for carrying 
vnth the gun the gunners required to serve it, as the limber 
could at most only accommodate three men. In India 
the constant necessity for rapid movement had caused the 
adoption of axletree seats, by which two more gunners 
could be mounted, one on each side of the gun, and saddles 
were also provided for the lead and centre horses of the 
gun team, so that, with the mounted non-commissioned 
officer, seven men would bo at hand to serve the gun, in- 
dependently of those mounted on the waggons. The axle- 
tree seats are generally used on the Continent, and have 
recently been adopted in England for field batteries. 

The projectiles for the M.L.R. guns are common shell, 
shrapnel, and case; the first used against earthworks, 
buildings, &c., the second against troops, and the third at 
close quarters. The fuzes used are percussion and wood 
time fuzes. The amount of ammunition earned with the 
9-pounder M.L.R, gun, and manner of carrying it, are the 
same as in the horse artillery. With the 1 6-pounder M.L.R. 


field hatteues, the arrangement of the ammunition and 
the packing of the boxes and stoies are similar, but the 
number of rounds earned is less. The near limber box of 
both gun and waggon contauis 7 common and 5 shiapnel 
shells, the off one 5 common and 7 sharpnel, while the 
front waggon boxes contain each 5 common and 7 shrapnel 
shells, and the lear boxes 12 shrapnel; so that, with four 
rounds of case in the axle tree boxes, the gun and waggon 
carry 34 common shell, 62 &hiapnel, and 4 case, or 100 
lounds altogether. In India the ammunition stores, die., 
are simdaily packed, but the camp equipment being larger 
is sepaiately earned on camels piovidcd foi the puipose 

Field aitilleiy has been earned on elephants in India, 
and ciadles or saddles aie kept up there for the purpose m 
case of need; and has also been transpoited by sleighs , 
as m Canada. The sleigh is a piatfoini placed on runneis 
16 inches high and 3 feet bioad A description of the 
sleigh-carnages and the exercise with them is given m the 
Hand-hook foi Field Sei vice. 

(d) Position Batteries , — a heavy field aitillery, capable Tuition, 
of movement, but not lequiied to move fast, or to change batteries, 
position fiequently, and used in the defence of special 
lmpoitant points on a battle-field, entienchmcnls, die. No 
manned batteries of this description are kept up m 
England, but the materiel is kept in store, and the personnel 
would be furnished fiom the gairison and field artilleiy. 

The guns at piesent used are 40-pounder B.L R. Arm- 
strong guns, 40-pounder MLR, and 25-pounder M.L R. 
guns The carnages are of angle non, with bracket trails, 
and of great stiength; the pi ojcctales aie common and 
shrapnel shell, and case. The detail for a battery is as 
follows, — 4 guns and carnages, 4 ammunition waggons, 1 
foige, 1 geneial service, 1 platform, l stoie waggon, and 1 
store cart. The guns are drawn by 12 horses, harnessed 
four abreast , and as it is intended that the horses shall 
be furnished from the country if possible, the batteries have 
been specially fitted for the attachment of farmers’ horses. 

In India position aitillery is maintained in the form of 
“heavy field batteries,” some being armed with 40-pounder 
Armstrong guns and 8-inch mortars, othois still with the 
old smooth-bore guns. The guns are dragged by elephants, 
two for each gun, one in the shafts and the other as 
leader, the mortars and ammunition waggons by oxen. 
Elephants are dangerous under fire, and, therefore, their 
place is then taken by bullocks, of which ten pair aie 
required for a gun. 

(e.) Siege Artillery — There is no special organisation of iiieijo 
siege artillery in England m time of peace. The materiel artlller y* 
is kept in store, and the personnel and transport are 
furnished according to the requirements of the particular 
service. The new M.L.R. wi ought-iron guns, 40 and 
64-pounders of 35 and 64 cwt. respectively, will probably 
form pait of any future siege train, and with these will 
be associated 10-mch and 8-inch M.L.R. howitzers, and 
5 1 inch and 10-mch mortars, or, perhaps, a rifled mortar. 

The personnel would be supplied from the garrison artillery, 
a battery of which at war strength would form a siege 
train battery. The transport might be specially furnished 
or supplied fiom the country in which operations weie to 
be conducted. 

The proportions of guns, &c., m a British siege train 
would be approximately — 

55 64-pounder M L.R, guns. 

20 40-pounder „ „ 

30 8-mch M L.R. howitzers, 

105 

To these would probably be added rifled and smooth-bore 
mortars according to circumstances. 

The proportion of ammunition must vary with the 
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nature of the siege, but as a staudaid a detail has been 
fixed, which, is given at lengthen the Revised Army Regu- 
lations oj 1870. 

The number of men required is calculated for three 
reliefs, or 30 men per gun, 15 per large mortar, and 9 per 
small mortar, with a reserve. A brigade of garrison 
artillery on war strength, numbering 51 officers, 135 non- 
commissioned officers and trumpeters, and 800 gunners, is 
held to be sufficient to man a siege tram of 35 pieces. 

The carriages employed are gun-carriages and limbers, 
howitzer and mortar-carnages, platform waggons, gencial 
seivice waggon, siege waggon, store waggon, shng waggon 
and cart, hand and trench carts. The carnages are 
generally of the block trail pattern, and, except that they 
are stronger, aie similar m construction to the travelling 
carriages for field service. The new siege limber is of 
universal pattern, and similai to the field limber m con- 
struction The mortar-carnages consist of a bed with an 
axletree mounted on two wheels, and with a peich foi 
limbering up to a limber for travelling The platfoini 
waggon is composed of a fore and hind carnage, with a 
platform over them for carrying guns and mortars. The 
general service waggon consists of a fore and hind carnage 
with body over them, covered with waterproof canvas 
The siege waggon is merely the general service waggon 
strengthened and fitted so as to transport shot and shell. 
The stoie waggon consists of a body and limber, and will 
contain spare stores and materials, and necessary tools 
The shng waggon is composed of a body and limber, and 
fitted with windlass arrangement so that guns can be slung 
up underneath. In the heavier pieces iron shng waggons 
are used. Considerable improvements will probably be 
made m siege carriages so as to admit of the abolition of 
embrasures and of the gun being fired over the parapet 

In India siege trains aie kept in readiness in aisenaL, 
and the transport, which is composed of bullocks, is to a 
large extent also mam tamed These siege trams have 
been hitheito composed of old smooth-bore guns, but these 
will be replaced by rifled guns There are 16 such trams, 
with a total of 400 or 500 pieces. The pei sonnet would 
be supplied from the gairison artillery and the native 
establishment in the arsenals. 

The duties of the siege trams, the position of parks and 
batteries, &c., rather relate to the conduct of sieges, and do 
not therefore fall within the scope of the present article 

(/) Garrison Artillery . — The garrison battery consists 
only of personnel , the materiel used being part of the 
defences or fortress in which this branch of the artillery is 
employed. The establishment of a battery is as follows .— 

Peace, War India. 

Officers ... i 4 5 

N -0 Officers . .. 16 16 16 

Guunei a and Trumpeters .. 80 to 120 142 72 

An Indian battery, further, has a native establishment 
of 30 hospital attendants, followers, &c. The care and 
preservation of the ordnance in fortresses and batteries, 
with all the complicated appliances and scientific construc- 
tions of modern artillery materiel, and of the carriages, 
stores, and ammunition, devolve upon the garrison artillery 
m peace time. 

"For fortress defence large numbers of smooth-bore 68, 32, 
and 24-pounders, and 8 and 10-inch shell guns, are still 
mounted. The general tendency, however, is to replace 
these with rifled guns of calibre suited to the importance 
and object of the work, while the mitrailleur or Gatlmg 
gun will piobably be used in flanks and for the defence of 
ditches. Large numbers of 7-inch or 110-pounder B.L.R, 
Armstrong guns have been mounted since 1862. The 
ML.R guns are 7, 8, 9, 10, 11, and 12-mcb, the latter 
weighing 35 tons. The projectiles of these- are common, 


bhiapnel, and PaJlisei shell, case, and Pallisur coiedshot, 
and attain the extraordinary weight of G90 lb. An 81-tou 
gun is now (1875) in process of construction, and is calcu- 
lated to throw a shell of 1600 B>. 

The old smooth-bore garrison carriages are of wood, 
with various arrangements and platfoims for tiaversing 
The new carriages for the large MLR guns are of wi ought- 
non, with hydraulic buffer arrangements The Monci le (I 
carnage and system, by which the gun is loaded and 
laid in a gun pit, raised by a countei weight, and released 
again, descending after flung by the regulated powder of 
the recoil, will piobably be extensively employed m coast 
defences, and it is probable that still further lrupiove- 
ments will be made in the carnages for the immense ord- 
nance now used. 

General Oi ganisation . — The whole of the Bntish artillery 
foims one regiment, the “Royal Regiment of Aitilleiy,” 
numbering 1414 officeis and 33,688 men, and distnbuted 
m 216 batteries of horse, field, and garnsoii aitilleiy For 
purposes of admimstiation a unit higliei than the batteiy 
is adopted, called the brigade Each bngade has its 
own staff of colonel-commandant, 4 lieutenant-colonels, 
adjutant, quarter-master, &c. The batteries of the bn- 
gades are, as far as possible, kept in the same pait of the 
country where the headquarters are serving Theie aie 
6 brigades of hoise artillery, 12 of field aitillery, 13 of 
garrison artillery, and the “ coast brigade , ” their detail 
and distribution will be found m the account of the British 
army (see Army, p 578). Besides the bugade organisa- 
tion, theie is another which may be teimed the temtorial 
system, or district commands, having lefeience especially 
to local duties, stationary mate) id, such as guns mounted 
on forts and batteries, &c These aitilleiy districts coi re- 
spond generally to the army districts, and have at thou head 
a colonel on the staff, or other officer commanding the 
artillery distuct In the United Kingdom there aie also 
artillery sub-districts, under lieutenant-colonels, W’ho aie 
invested with the commands of the auxiliary and reseivu 
force aitilleiy of the sub-distnct. The highest admimstia- 
tion of the Royal Artillery is conducted at the Wai Office, 
m the depaitment of the Commander-in-Chief, — a depul) - 
adjutant-general of artilleiy, with assistants, being attached 
for that purpose to the adjutant-geneial’s division An 
inspector-general of artillery is charged with special aitil- 
lery inspections in the United Kingdom, and also inspects 
the materiel and munitions of war in the hands of the 
artillery. The department of the dneetor of artillery and 
stores at the War Office is a branch of the Oidnanco 
Department (see Army, pp. 573, 582), and deals with all 
matters relating to armaments, stores, and munitions 
not m artillery charge, and superintends the manufacture 
of warlike stores and the scientific experiments which have 
to he constantly made. In India the administration is not 
dissimilar, a deputy-adjutant-general and inspector-general 
of artillery performing duties analogous to those of the 
similar officials in England, while the director of artillery 
is represented by an inspector-general of ordnance and 
magazines. 

Although Woolwich is no longer the official headquarters 
of the artillery it is the chief artillery station, and continues 
to be that to which officers and men practically look as 
their headquarters. The mess and band of the legunent 
are permanently maintained there , and a large number of 
batteries, including the greater part of the dep6t brigade, 
are always stationed there, and it further contains most of 
the great artillery establishments, both manufacturing and 
instructional. 

For an account of the manufacturing establishment see 
Arsenal, p. 633, and for the scientific and. educational 
establishments see Army, p. 586. 
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Proportion Unlike Continental nations, .England lias no permanently 
»f guns to organised army corps and divisions, and, consequently, no 
meu combinations of artilleiy with the othei aims Ilei colonial 
possessions, and the vast extent of her Indian empire, raise 
almost insui mountable obstacles to any organisation which 
shall fulfil equally the conditions of peace and war, and 
have necessitated a distubution of the artilleiy on punci- 
pies other than those which obtain m the moie facile 
systems of Continental armies. The proportion of guns to 
men at present existing is 2 45 per 1000 men , the grand 
total of guns for field service, — including field, mountain, 
and position batteries — being 784, while the total strength 
of troops, British and native, is 320,000 This pioportion 
is somewhat under that now generally accepted, viz, 3 
guns per 1000 men The proportion of guns to men has 
varied with the circumstances of the age and country. 
Duung the 18th century the proportion was usually 3 pei 
1000, though Frederick at one time raised it to over 5 per 
1 000 In the earlier wais of the French Republic the allies 
increased the proportion unduly, and Napoleon, whose 
mpid tactics did not admit of his hampering his army with 
heavy trains, leduced it again He advocated 2 guns per 
1000 with old and tiled troops, hut 3 guns per 1000 with 
the usual composition of an army , and m his later cam- 
paigns, when his armies consisted almost entirely of recruits, 
lie even exceeded this proportion In the Crimean war, 
and m 1859, the Russians and Austnans mcieased this 
ratio considei ably, but the gieat mciease to the stiength of 
armies which took place between 18CG and 1871 led to a 
comparative decrease of artillery, and the Germans have 
now rather less than 3 per 1000. It must be remembered, 
however, that the actual proportion on service is always m 
excess of the nominal one, often considerably so, as the 
guns are not reduced by the wear and tear of the campaign 
as the personnel of an army is , a battalion is soon reduced 
ftom 1000 to 500 men, but a battery always retains its six 
guns In the great American war of 1862-65, the pro- 
poition of guns at first was neaily 6 per 1000, but towards 
the end was reduced to little over 1 per 1000, showing 
how the proportion is affected by the nature of the country 
which is the scene of operations. 

Important questions connected with the organisation of 
the British artillery are now giving rise to discussion, and 
will probably be solved shortly; the two principal ones 
being the breaking up of the huge, overgrown “ regiment ” 
of artillery into smaller units, and the separation of the 
Hold from the garrison artillery. The appellation “regi- 
ment,” for a force of 35,000 men and officers, is manifestly 
a misnomer, and the continuance of the present system is 
upheld principally on what may be termed “ sentimental ” 
grounds,— unwillingness to break old ties and uproot 
traditions, and fears that the esprit- de-corps of the service 
might suffer m the change. The separation of the field 
from the garrison artillery has often been advocated on the 
grounds of the essentially different nature of the two ser- 
vices, and the fact that the men and materiel are already 
separate, the officers alone being transferred from one 
branch to the other. The full discussion of the proposed 
changes does not fall within the province of this article. 
Fiaiv* The organisation of the French artillery has been com- 
pletely changed by recent regulations, Previous to the 
Franco-German war of 1870-71, it consisted of 1 horse 
aitilleryand 1 field artillery regiment of the guard, 4 horse 
artillery and 12 field artillery regiments of the line, with 
garrison artillery, making up 19 legiments The horse 
artillery regiments consisted of 8 batteries of 6 guns each, 
and the field artillery regiments of 12 batteries. Only 8 
out of the 12 were mobilised during war, 4 remaining as 
hUteries de sortie for garrison service. The number of field 
guns available was 984. This number of guns could not 
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be put m the held at once, os o8,U(JU men and o9,G( 0 
horses were required, while m peace time only 34,000 
men and 16,000 horses were kept up. The guns m 
the service were a 9-pounder (shell) mountain gun of 2 
cut, 9-pounder of 6} cwt. for field aitillery ( canon de 4), 
16-pounder of 11} cwt (canon de 8), 25-pounder of 12 cwt 
for position artilleiy (canon de 12), and 50-poundei of 40 
cwt (canon de 24) for siege purposes These were of bronze, 
and rifled on the La Ilitfce system. In naval semce BLR. 
guns of cast-non, strengthened by rings, have been em- 
ployed, ranging from 70 to 300-poundeis The field guns 
filed studded projectiles, shell, shrapnel, and case ; and the 
heavy guns heavy elongated projectiles of similar lands 

In accordance with the recent regulations, each of the 18 
Fiench army corps has a brigade of artillery attached to it, 
consisting of 2 regiments, 1 of divisional, the othei of 
corps artillery The divisional regiment consists of 8 field 
battenea and 1 depot battery, the coips regiment, of 3 
horse aitillery batteries (1 of which is attached to the 
cavalry in time of war), 9 field batteries (1 of which is 
utilised for service in Algeria), and 1 depdt battery. Each 
biigade has besides 4 dismounted batteiies foi gairison 
semce, and 4 companies of duvers foi ammunition columns 
An aimy coips has, therefoie, 4 batteries attached to each 
of its divisions, and employs 10 batteries in. addition as 
its corps or, as it was foimerly called, reseive artillery. 

The war strength of each battery is 5 officers and 168 men. 

The field guns in use are the 15 and 10-pounder bronze 
BLR Roffyo guns (canons de 5 et de 7). (See Guns 
and Gunnery ) 

The general organisation and distribution of the Geiman Germany, 
aitillery will be found under Aemy(p 597) To each terri- 
torial army corps is attached a brigade of artillery, consist- 
ing of 2 regiments of field artillery and a regiment, or por- 
tion of a regiment, of garrison artillery. The first field Field 
regiment or corps aitillery consists of 2 field divisions of 3 artLUe, Y' 
field batteries each, and one hoi so artilleiy division of 3 
batteries. The second field regiment or divisional artilleiy 
consists of 2 divisions, each of 4 field batteries The field 
guns are the 9-centunkre B.LR. gun, firing a shell of 15} 
lb weight, used by the field batteries, and lie 8-centimetre 
B.L R gun, firing a projectile weighing 1 1 lb, with which 
the horse artilleiy is armed. These guns are of cast steel, 
with polygrooved rifling and wedge breech action (systhme 
de Krupp). Each battery has 16 carnages, viz, 6 guns 
and carnages, 6 ammunition waggons, 3 provision and 
store waggons, and 1 foige waggon. The gnn-carriages 
are double cheeked, and made of plate iron The ammuni- 
tion waggon carries one large box opening to the tear 
The piojectiles are a common shell of novel construction, 
case, and shrapnel — the latter only lately introduced. 

The following ammunition is carried per gun : — 



Ammunition 

Gun 

Limbo:, 

Waggon 

Limbsr 

Waggon 

Body 

Total per 
Gun. 

a 

Common Shell 

24 

24 

32 

80 

§3 

Shrapnel . . 

12 

12 

16 

40 

| 

Case .. 

3 

2 


5 

06 

Total 

39 

38 

48 

125 

a 

Common Shell. .. 

20 

20 

30 

70 

So 

Shrapnel .... 

10 

10 

15 

35 

1 

Case 

3 

2 


5 

Oi 

Total . 1 

33 

32 

45 

110 


The artillery a mm unition columns have 25 waggons 
each, and provide a first reserve of about 125 rounds per 
gun. The infantry columns have 24 small-arm ammunition 
waggons. 
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The following table gives the personnel and tiansport of 
a battery or ammunition column on war establishment . — 



Batteries. 


Ammunition 

Columns 



Field. 

b 

t? 






8 


Horse 






8-centm. 

9-ccntm 

% 


Commanding officer 

1 

1 

1 

l 

1 

Subaltern 

Officers of ammunition 

4 

4 

4 



' columns . . . 

... 

... 




jLaboratoiy conductor 




i 

1 

(officer) 

Quartermaster 

1 

1 

1 

1 

1 

Ensign (aspuant to rank of 

J 1 

1 

1 



Non-Commissioned officers . 

12 

12 

12 

12 

12 

Trumpeters 

2 

2 

2 

2 

2 

Gunners 

42 

42 

48 

8 

8 

Drivers . 

49 

60 

60 

23 

26 

Spare men 

Corporals 

38 

23 

23 

37 

3 

34 

3 

Hospital ordeily 

'i 

i 

1 

1 

1 

Collaimakeis and Saddleis 
Soldiers of the tiansport 

2 

l 

1 

1 

1 

tram (including officers’ 
servants) 

i 5 

5 

5 

80 

84 

Total .... 

158 

153 

159 

172 

176 

( Officers’ . . 

15 

7 

7 

4 

4 

2Ef 

92 

92 

92 

132 

140 

100 

16 

16 

22 

22 

( Spare 

6 

8 

10 

8 

8 

Total 

213 

123 

125 

166 

174 


Siege For siege purposes the Germans use the 12-centim^tre 
artillery. (4‘68 inch) bronze gun, firing a 29-16 shell, and steel and 
bronze guns of 15 centimetres (6 85 inch) calibre, firing a 
54-Ib shell. The mortars used are the 8-inch rifled, and 
the smooth-bore 15-centmktre. The usual composition of 
a siege tram is 100 guns, viz : — 

! 40 of 9 -cm. (bronze) 

“r&Li 

40 of 15 -cm. (steel), long. 

40 rilled 21-cm mortals, 40 smooth-boie 15-cm mortars,— 
besides 150 rifled wall pieces. 

A 21-cm. shell gun and a 28-cm rifled mortar are likely 
to be added to this list soon Each gun has 508 rounds 
of ammunition ready for immediate service. 

The siege trains are 2 in number, and in time of war 
have 16 ammunition columns attached to each. These 
columns consist of 46 ammunition waggons, 6 open 
waggons, a forge, and some baggage and forage carts. Each 
waggon is adapted for draught for either 4 or 6 horses. 
Garrison The garrison guns are the 12-centim^tre gun in cast-iron 
artillery. am j bronze, 15-centmktre, 23-centimktre (9-inch) cast-iron 
howitzer and heavy guns for garnson, coast, and naval 
purposes, ranging from 7-inch to 13-inch calibre The 
Prussian artillery is breech-loading, and three systems are 
employed in the closing of the breech, viz., that of Wahren- 
dorf, or the “ piston” anangement (KolbenverscMuss )— that 
of Kremer, or the “wedge” system (keilverschhss) —and the 
Krupp system, or eylmdro-piismatic wedge ( Eundkeiher •- 
whims). The first dates from 1861 , the second system has 
been applied to land guns since 1864 ; the third is, *m 
slightly varying forms, applied to all the most recently 
manufactured guns. The siege carnages have a peculiar 
arrangement of iron supports on the cheeks, by means of 
which the gun is enabled to fire over the parapet. The 
foot or garrison artillery has recently been reorganised into 
30 battalions, counting 122 batteries or companies. The 
number of regiments is 19, but the number of battalions 


m a regiment vaues. The garrison artilleiy is separated 
from the field aitilleiy, and is specially attached to the army 
territorial commands, and officeis can only be transfeired 
from one branch to the other by special permission. 

The Austnan artillery is divided into field, gairnon, and Nutria, 
technical artillery. 

The field artillery consists of 13 regiments, having Field 
their peimanent headquaitersm Prague, Olmutz, Komorn, artl ^ery 
Josephstadt, Pesth (2), Gratz, Vienna (2), Lembeig, 
Neustadt, Laibach, Temesvar. Each regiment comprises 
six 8-pounder and four 4-pounder field batteries, thieo 
4-pounder hoise batteries, one depot batteiy, and five or 
six ammunition columns. 

Three batteries are attached to each infantiy division, 
and three form the coips artillery, one battery being 
detached to the cavahy. In peace time a batteiy has only 
foui guns and two ammunition waggons hoised, on war 
footing they have eight guns and eight waggons each 
drawn by four horses in the 4-poundei field battcues, and 
by six hoises in the others. The guns aic 4 and 8-pounder 
bionze nfied guns, having calibres of 3 and 3 9 niches, and 
filing 8-Ib and 14 ft> shell lespectively. 

Steel B L guns of the Piussian type are, however, being 
gradually biought into the seivice, the M.L, system being 
definitely abandoned The carnages are double checked 
or bracketed like the Piussian. A box to hold case is 
fixed on the trail about halfway between the breech of 
the gun and the pomt of the tiail, and adapted to form 
a seat The projectiles aie common shell, shiapnel, incen- 
diary shell, and case. As m the Piussian aitillery, the 
percussion fuze is alone used with common shell, and time 
fuzes for shiapnel. The peace and war establishments 
of batteries and ammunition columns, and the number of 
rounds earned, aie shown in the following tables . — 



The 4-pounder batteiies carry 15 G rounds of ammunition 
per gun, the 8-pounder 128 rounds. The first ammunition 
reserve conveys in addition 74 rounds for each 4, and 82 
for each 8-pounder. The total number of rounds for each 
gun is, therefore, 230 and 210 respectively, 

In order to avoid dependence on foreign contractors 
attempts are being made to cast a hard bronze for field 
guns, and it is hoped that by employing this metal a 
portion of the new equipment may be furnished by the 
Austrian arsenals. 

The war materiel necessary to place the batteries on a war 
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footing is kept under charge of the field artillery, store 
horses being apportioned for it m the barracks of each 
regiment. By this system mobilisation rs moie quickly 
effected, and the materiel is better looked after than when 
stored in arsenals Including the depot batteries the 
Austrian artillery numbeis 209 batteries, or 1672 horsed 
guns. 

5 Garrison The garrison artillery consists of 12 battahons of 5 com- 

trtilJery pames each (increased to 6 in war time), and one coast 
artillery regiment of three battalions The garrison bat- 
talions fuither furnish 5 mountain batteries, increased to 
6 m wai time. The mountain batteries are armed with 
four 3-pounder rifled bionze guns, and carry 112 rounds 
per gun, viz, 72 common shell, 24 shrapnel, 16 case. 
For siege and garrison purposes the guns in use aie B.L R 
15 and 21 -centimetre and 8-inch bronze guns, 8-mch and 
6jj-incli rifled mortals, breech-loadmg, have also been 
adopted 

technical The technical ai tillery comprises a portion of the woikmen 

artillery charged with the construction and repair of guns m all 
arms, ammunition, artillery materiel, <fcc The personnel, 
numbering 28 supeiior officeis, 162 captains and lieutenants, 
and about 1600 men, is distributed m sixteen aiseiuls, 
established m the chief towns of the empire , m wai time 
companies of artificer are detached from these to the paiks 
of each aimy corps Aitillory officeis have to seive by 
roster m the technical artillery 

The instruction of officers is conducted at the cadet 
school and at the Academy of Technical Artillery On 
leaving this academy officeis ordinarily pass into the gam- 
son ai tillery, and after a year m this entci one of the 
regiments of artillery. After a second yeai they may be 
admitted, on application, to the advanced couisc of aitillory, 
and after passmg successful examinations arc nominated as 
first lieutenants. Schools also exist m each legiment for 
the mstiuction of non-commissioned officers, one-year 
volunteers, and ai tillery cadets, and an autumn course of 
equitation, the most pioficient at which are sent to the j 
central school of equitation at Vienna, to be from thence j 
appointed as riding-masters to the artillery regiments. For 
further details of Austrian artillery organisation see article 
Admit, p 606. 

Hassia The Russian matiriel is divided into mountain, field, 
siege and garrison, and coast artillery. The mountain gun 
is a 3-pounder bronze rifled gun of 224 lb weight, firing 
a 9-lb projectile. For field artillery they use both cast 
steel and bronze B L.R. guns, 4-pounder and 9-pounder, 
of 3 '3-inch and 4-inch calibres, fiting 12-ffi and 24 lb shells 
(loaded). Mitrailleurs have also been introduced for field 
artillery, and with them the range-finder, invented by 
Captain Nolan, R.A. The siege and garrison guns . are 
12 and 24-pounders, throwing 30 and 63-lb shells, 8-inch 
bronze and steel guns, and 6 and 8-inch rifled mortars. 
For coast purposes guns from 6-inch to 11-inch calibre are 
used. The Russians have also introduced a 80-ton gun, or 
1200-pounder, but the future will prove its efficiency. 
Krupp of Essen has been largely employed by the Russian 
Government for the supply of steel guns, but these are now 
furnished by Russian factories. 

The field carriages are of wood and iron, that for the 
mountain gun of iron, but the former are now to be made 
of greater stability, and the carriages for siege and garrison 
artillery have also been improved. . The projectiles used are 
the charokh and shrapnel for the mountain and field guns, 
chilled shot being used with the heavier ordnance. 

The artillery of the active army consists of 48 brigades 
of field and 8 brigades of horse artillery, besides siege 
trains, parks, and mobile aisenals. 

The horse artillery brigades (bodyguard excepted) con- 
sist of 4 batteries of 6 guns each. A brigade of field 


artillery consists of 5 field batteries (3 heavy and 2 light) 
and 1 mitrailleuse battery, There are four descriptions of 
batteries, — (a.) 9-pounder field batteries, (8.) 4-pounder 
field and horse batteries, (c.) 3-pounder mountain batteries, 

(d ) mitrailleuse batteries. Each battery has eight guns, 
drawn by six horses in time of war. 

The two-wheal ammunition carts formerly in use are 
being gradually replaced by four-wheeled waggons. The 
mitrailleuse batteries carry 6290 rounds In the 9-pounder 
battery there are 24, and m the 4-pounder 16 ammunition 
waggons. 

The great increase and development of the Russian army, 
which began in 1873, was accompanied by a corresponding 
increase m the artillery, each brigade being raised from 4 
batteries, its former stiength, to 6, and a further increase 
of 2 batteries is probable When the changes m progress 
are completed, the Russian field artillery will number 300 
batteries, or 2400 guns. 

Tactics. 

The tactics of artillery, combined with the other arms, 
will he dealt with in another place (see Wab). The present 
aiticle treats only of dulls, and the simpler or uncom- 
bined tactics of aitdleiy Drill, though commonly in- 
cluded undei the head of tactics, is rather the elementary 
training and education requiied for the higher development, 
and varies according to the nature of the artillery. The 
dulls and instruction for horse artillery are as follows (1 ) Hcrsa 
Equitation or tiding drill (2 ) Foot drills, as for cavaliy artilleiy. 
(3) Sword dull (4.) Field gun drills. ^ This includes the 
actual service of the gun, the loading,* laying, and filing, 

Ac, positions of gunners and detachments under vaiious 
conditions, limbering up, unlmibcnng, exercise with ding 
ropes, tfec. ; also, such exercises as dismounting gun and 
carnage, mounting gun and carriage, replacing a damaged 
wheel, exchanging gun and limber wheels, shifting shafts 
from double to single draught, and vice versd, moving dis- 
abled ordnance, <bc. For details the reader is referred to 
the Manual of Artillery Exercises. (8 ) Battery exercise 
(sometimes called by the horse artilleiy “ gun drill”) In 
the horse artillery each subdivision consists of gun and 
waggon, with two non-commissioned officers, and six or 
eight gunners, besides drivers. Two gunners are carried 
on the limbers The rest are mounted, and are called the 
detachment, which is placed in front, rear, or on a flank 
of the gun, according to circumstances. Ammunition 
waggons of horse artillery do not manoeuvre usually, but 
merely conform to the movements of the guns at a safe 
distance. A battery of six guns in line occupies 98 yards, 
each gun being 19 yards from the next. When a battery 
comes mto action, each detachment dismounts, the limber 
gunners get off the gun-limber to the rear, the trail is 
unkeyed, the limbers drive on, and the gun is placed m 
position, and the Nos 1 lay them during the loading. 

They are then fired independently, unless the commanding 
officer gives orders to the contraiy. “Limbering up” is 
the converse operation. The details of drill will be found v 
in the Manual of Meld Artillery Exercises, 

Eidd Artillery — The drill of a field battery is almost Fieia 
the same as that of a battery of horse artillery. The space aitlUei y* 
occupied by a battery and the intervals are the same. 

There are, however, no mounted detachments, and the 
waggons usually accompany the guns in manoeuvring, 
though on the battle-field they are supposed to be kept at 
a safe distance, and if possible under cover. Th e gunners are 
carried on the limbers and waggons when the battery moves 
faster than a walk. The provision of gun axle tree, seat g 
now enables a sufficient number of men for the service of 
the gun to be kept with it under all circumstances. The 
drill for mountain batteries is not laid down anywhere, 
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but is conducted on the same general principles as that of 
a field battery Ease and celerity in coming into action is 
the great object in that as m all field artillery drills At 
the word “halt, action, front,” (“rear,” “right,” “left”), as 
the case may be, tbe carriage is taken off the carriage- 
mules, the wheels taken off the wheel-mule, and run up to 
the carriage and put on The gun has by this time been 
lifted off by gunners by means of a handspike m the muzzle 
and one under the cascable, and is put on to the carnage 
The movements of a mountain battery m “ column of 
route,” i.e , single file, in “ columns of subdivisions,” tbe 
ammunition mules being alongside the gun and carnage 
mules, or in “columns of divisions,” subdivisions bemg 
side by side, two and two, are merely adaptations of the 
manoeuvres of field artillery 

5i**g<* aitil- Siege Aitillery — The drills for the service of siege guns 

,flr y are numerous Travelling carriages being used, the drill 
employed is a medium between field and garrison gun drills, 
and comprises unlunbermg, limbering up, shifting from 
travelling to firing trunnion holes and, vice vei sa, the load- 
ing, laying, filing, &c , the mode of “taking post” under 
covei and at the gun 

Mortar dull would also come into this section, and 
embraces the manner m which the travelling mortar-bed.' 
are unlimbered and placed on tbe ground, and the converse 
operations, the detachment taking post at the mortar, the 
preparation for action, the mode of laying the mortar, load- 
ing, firing, &c. The laying of platforms also forms an 
unpoi tant part of the duties of siege artillery “ Knotting ” 
and the use of ropes and tackles is an essential branch of 
the drill A siege artilleryman must be instructed m all 
the materials and appliances used in moving ordnance 
Chains, levers, handspikes, fulcrums, skids, planks, rollers, 
crab capstans, lifting jacks, <fcc , all enter into bis work 
He must also be acquainted with tbe numberless operations 
by which siege guns are moved u hen dismounted, the mode 
of mounting and dismounting them, while the drills for 
gyns, sling waggons, sling caits, sheers, &c , are particularly 
his province 

Gar-i son Gairnon Aitillery —The diills for gairison artillery 

artillw) embrace all those which come under the head of siege, but, 
further, compnse all the drills and exercises with heavy 
ordnance, such as drills with heavy guns on standing 
carriages, traversing platforms, and Moncneff carnages, 
and with the enormous 10-mch, 11-inch, and 12-inch guns, 
fitted with special mechanical conti ivances for loading, 
traversing; mounting and dismounting of heavy ordnance, 
and all kinds of work with sheers and denicks Tbe 
garrison artillery are also tiamed in tbe ordinary duties of 
infantry, viz , carbine, company, and battabon drill. All 
artillerymen are further instructed m tbe laying of oidnance, 
judging distance, and in tbe vanoas laboratory operations 
which gunners are required to know, tbe handling of all 
kinds of projectiles, fuzes, <kc. 

The nncom- Field Artillery Manoeuvres — In manceuvnng batteries, 

ti'cTof 1 ™* n0 ^ se< * "^t or 18 acknowledged, but only tbe front 

alhllery to g 11113 point when in action, or the horse's face 

when limbered up. The paces used are the walk, trot, 
and gallop, and, according to Taubert, the “trot” is tbe 
most important. With us field batteries are strictly 
enjoined not to move beyond a trot, but there are occasions 
on which it is necessary for a battery to move at its quickest 
possible pace, and m Germany this is recognised and acted 
upon Field artillery has increased m mobility by tbe 
recent change in materiel and the provision of azletree 
seats, so that there is no longer danger of a gun co ming 
into action without a sufficient number of g unn ers to 
work it. Batteries should, therefore, be exercised to 
manoeuvre with waggons at a safe distance, taking advan- 
tage of cover, but conforming to the movements of the guns. 


Columns of aitillery are composed of batteries, half bat- 
teries, divisions, subdivisions, and columns of route Tau- 
bert divides artillery columns into (1) tbe column of match, 

(2), tbe rendezvous column, (3) the column of manoeuvre. 

1 With us the first is usually the “column of route ” oi single 
file, each waggon following its own gun m a long stung 
In the German army the guns come fust, and then the 
waggons This has the great advantage of not hampeung 
the line of march, and is peculiaily adapted to the use of 
artillery with a large advanced guaid Columns of divi- 
sions may be used on a very broad road 2 Rendezvous 
columns are open columns with the guns at full intei val, so 
as to admit of guns, <fec , reversing or taking ground to light 
or left. 3 The column of manoeuvre may, when cover exists, 
be formed at close interval, but never so undei fire A close 
formation enables batteries to get near an enemy unseen, 
and the commander has the force well m hand, but this 
advantage should not weigh with the necessity for opening 
out for fire at the earliest moment The best formation on 
the battle-field is that wbicb admits of the easiest deploy- 
ment for action. The position of guns is always governed 
by the nature of the ground, and “ every possible advantage 
should be taken of this without paying too much attention 
either to intervals or dressing ” The construction of gun- 
pits and epaulements for the waggons should be an im- 
pirtant part of drill. 

Positions for artillery must naturally be dependent on the Aitillen 
character of the ground, and the objects to be executed 1 ’ 0SltU)11 ‘' 
by the guns But where a choice exists, we must be guided 
by principles which secure us the vantage ground A flat 
trajectory for our guns is highly impoilant m diminishing 
the safe space for the enemy, and with this view a vciy 
elevated position is to be avoided Such position is also 
bad if percussion fuzes aie used, and the soil which the enemy 
occupies is soft On the other hand, artillery do not now 
change their positions so fiequently as m times past, and are 
more constantly requiied to fire ovei the heads of their own 
infantry , and a position sufficiently elevated to give a good 
command of the country and search out the enemy’s position 
is therefore more required than formerly Shell filing 
against troops under cover will also enter hugely into the 
use of artillery in futuie, and for this command is of im- 
portance. A point of fust importance in selecting a position 
is the absence of cover foi the enemy within range of infantry 
rifle fue , and the position should bo such that advance or 
retreat is easy. The brow of a hill, Vrhero the guns can 
be paitly, and the limbers and waggons entirely covered 
by being withdrawn, is generally advantageous. Tbe ground 
should be neither heavy nor stony. A good deal of con- 
troversy has taken place about tbe dispersion or concen- 
tration of guns for fire. If the object, i.e , concentration 
of fire, can be attained by dispersion of batteries, it may be 
better under certain circumstances of ground to separate than 
to collect tbe artillery in large masses ; on tbe other band, 
dispersed batteries are much more out of control, and unable 
to receive tbe directing impress of one mind, and usually 
the employment of large masses of artillery will have a 
greater moral effect. The one object, concentration of fire, 
must be attained. 

The most powerful and effective position in which artil- 
lery can be placed is that in which, acting on a flank, it 
enfilades or takes in flank the enemy’s troops. A remark- 
able illustration of this was given by Frederick the Great at 
Rossbach At tbe battle of Talavera, July 28, 1809, tbe 
British guns changed position to the right, advancing from 
the left flank, and brought a destructive fire to bear on 
the French columns attacking from the centre of their line. 

At the battle of Bautzen, May 21, 1813, ^Napoleon's great 
manoeuvre,, in sending Ney to attack the right rear of the 
allied position, was frustrated by the fire of 20 Prussian 
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guns t akin g Ney’s columns m flank on the march The 
battle of the Alma, September 20, 1854, grves an example 
of the effect produced by the enfilade fire of a few guns 
Two guns of Turner’s batteiy boldly advanced to a knoll 
which had been left unguaided almost m the centie of the 
Russian position, took the Russian columns m flank, and 
with such effect as almost to decide the fortunes of the day 

It has been explained that, m the early days of aitillery 
tactics, guns had occasionally been massed, but usually 
with no clear aims as to their functions , nor was this state 
of things alteied until fai into the Napoleonic eia. It 
was at the camp of Boulogne in 1805 that a truer system 
of tactics was fust practised, and it was at the battle of 
Fnedland, on the 14th June 1807, that the fust sinking 
example of the effect of artillery when employed in masses 
was given. The Russians had crossed the river Alle and 
taken up position m front of the town of Fnedland Ney 
had been ordered by Napoleon to drive back the Russian 
left and occupy Fnedland, but had met with a seveie check, 
when the French artillery geneial Senarmont collected the 
divisional aitillery of the 1st corps, and, dividing it mto two 
batteries of 15 guns each, with a reseive of 6 guns, placed 
a battery on each side of the road from Eylau, and by a 
converging and destiuctive fire of case broke the Russian 
columns, defeated all attempts on their part to resume the 
offensive, and finally drove the Russian left into the narrow 
defile and re-entering bend of the river. 

At the battle of Wagram, Gth June 1809, Napoleon, 
pivoting on his left, advanced his right, turning the Austrian 
left, and attacked the centie with a mass of 100 guns This 
imposing display of artillery power covered the Fiencli 
centre, and fixed the attention of the Austrian commander 
to the point, while the left was enabled to execute its 
tu rnin g movement. The French artillery, however, suffered 
excessively, the range being too short, and the want of 
mobility of the field battenes conspicuous. 

The battle of Lutzen or Gross-Gorschen was fought 
between the alhed Russians and Prussians and the French 
in May 1812. The former had 438 guns, the latter only 
236. The allied artillery was not well handled, the fire 
being kept up in a dispersed and thiiftless manner, the guns 
scattered between the infantry columns, and no powerful 
reserve being formed. Napoleon, reserving the aitillery 
power he possessed, brought up a mass of 80 guns at the 
decisive moment, and with such effect that the allies gave 
ground and ultimately retreated 

The battle of Hanau, October 30, 1813, is a staking 
instance of an artillery fight Napoleon was retreating from 
Erfurt after his defeat at Leipsic Wrede barred his retreat, 
holding the issues of the forest of Hanau. Wrede had formed 
a battery of 60 guns,’ which for some time defeated all efforts 
of Napoleon to break out from the forest , and it was only 
Drouet’s skilful concentration of fire, from three gradually 
reinforced masses of artillery upon Wrede’s large battery, 
that enabled Napoleon ultimately to win Ms way out 

For other illustrations of the use of artillery on the 
battle-field, the reader is referred to Tauber t’s woik On the 
Use of Field Artillery , translated by Col. H H. Maxwell, 
R.A , and Hohenlohe-Ingelfingen’s treatise On the Employ- 
ment of Field Artillery , translated by Capt Clarke, R.A. 

In the Itahan campaign of 1859 a close country prevented 
much use being made of artillery, but at Solferino both 
Aust rians and French massed considerable numbers of guns, 
and a brilliant example of the use of artillery was presented 
on the plain of Medole. M‘Mahon having inclined to his 
left to support the attack on the Solferino heights, while 
Niel was fully engaged with a superior Austrian force on 
his right, a gap was created between these two corps. To 
fill this a mass of 42 guns, supported by cavalry, formed 
on the plain of Medole, and their fire frustrated all offensive 


attempts of the Austnans at this point Rilled guns were 
employed by the Fiench in this campaign, and without 
doubt conti lbuted largely to their success 

In the struggle foi supiemacy of the two gieat German 
powers m 1866, both combatants weie armed with the new 
weapons, but their propel applications seem to have been 
totally misapprehended The Piussian batteries were kept 
too much m rear of the other tioops while on the maich, 
and came into action at ranges which only a veiy exag- 
gerated view of the poweis of rifled guns could justify. 
At Tiautenau, Nachod, and Skalitz their artillery played 
an unimpoitant part , at Sadowa comparatively few of the 
vast number of their battenes came into effective action. 
The Austnan aitillery had but little opportunity of dis- 
playing superiority of management or tactical training, 
though its heroism and self-saciifice in coveung the retieat 
on the eve of Sadowa is woithy of mention 

Till the campaign of 1870-71, the piopcr management 
and powerful effect of modem artillery was never thoroughly 
realised. The pungent criticism of certain anonymous 
writers on the 1866 campaign boie its fruits, and revolu- 
tionised the system of artillery tactics Fiom the stoimmg 
of the Spichern heights up to the capture of Le Mans the 
same tactical features were prominent on the victorious 
side A battle was preluded by the bold ad\ance of all 
available guns. The attack commenced with a concen- 
tiated fiie of artillery, the moral, if not actual, effect of 
which enabled an offensive movement of infantry to be 
made with success, or at least kept the enemy m check till 
the flanking movements, so conspicuous m this war, were 
earned out. At Worth more than 100 guns weie massed 
on the heights opposite FroschwiUer, and enabled a frontal 
attack to be made across the open valley of the Sauer. In 
the battles about Metz the massing of batteries was espe- 
cially prominent. At Rezonville groups of 6 to 1 0 batteries 
acted in effective concert; at St Pnvat more than 200 guns 
cannonaded the French position for some hours At Sedan 
the German guns were pushed forward regardless of escort, 
even in front of the advanced guards, and enclosed the ill- 
fated French army in what has been aptly described as a 
circle of fire. 

In the Napoleonic wars guns weie massed at the crisis 
of an engagement in order to strike a decisive blow, now 
they are assembled much earlier in order to lender an 
attack possible. Modern artillery tactics may be summed 
up m a few words. The artillery of advanced guards is 
considerably increased, and the greater proportion of the 
corps and divisional guns march close to the head of the 
Trifl.iTi columns. At the commencement of an engagement 
batteries are pushed to the front with great boldness, 
massed as much as possible, and concentrate their fire. 
Frequent change of position is deprecated, but guns must 
be kept witMn effective range, and their safety subordi- 
nated to the success of the other troops. The contem- 
poraneous action of the three arms is more common than it 
used to be. 

In future wars it is doubtful whether the independent 
action of artillery will not be somewhat restrained. . Me- 
chanical contrivances may make the accurate finding ol 
ranges possible, and the employment of shrapnel shell, with 
an efficient time-fuze, render artillery fire more destructive 
than it has hitherto been. The action of mitraiUeurs will 
probably be important when their efficacy and sphere, of 
employment are thoroughly comprehended. No great im- 
provement in the range and accuracy of fire of guns can be 
expected, as the practical limits of both have already been 
nearly reached. A few years may, however, witness the 
advent of a projectile power superior to gunpowder, and a 
shell more destructive than any at present in use. (See 
Guns and Gunnery.) t ( E H * °*) 
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ART0IS ; an ancient province of the north of Fiance, 
corresponding to the present department of Pas de Calais, 
with the exclusion of the arrondissments of Boulogne and 
Montreuil, which belonged to Picaidy. It is a nch and 
well-watered champaign, producing abundance of gram 
and hops, and yielding excellent pasture for cattle. The 
capital of the province was Arras, and the other important 
places were Samt-Omer, B4thune, Aire, Hesdm, Bapaume, 
Lens, Lillers, Samt-Pol, and Samt-Venant The name 
Artois (still more corrupted in “ Arras ”) is derived from 
the Atrebates, who possessed the district in the time of 
Caesar. From the 9th to the 1 2th century Artois belonged 
to the Counts of Flanders. It was bestowed m 1180 on 
Philip Augustus of France by Philip of Alsace, as the 
dowry of his niece, Isabella of Hamault In 1237 it was 
raised to the rank of a countship by Saint Louis m favour 
of his brother Robert. Philip, the son of Robert II , 
having died before his father, the transmission of the title 
was disturbed. The countship was claimed by Robert, 
Philip’s son, and his descendants, better known as the 
counts of Edu, continued to style themselves counts of 
Artois ; but it was actually inherited by Mahaud or 
Matilda, daughter of Robert II By her marriage with 
Otho IV, Artois passed to the house of Burgundy, in 
whose possession it remained till the marriage of Maiy, the 
daughter of Charles the Bold, to the Archduke Maximilian 
brought it to the house of Austria By the peace of 
Nimeguen it was ceded to France m 1678. The title of 
count of Artois was borne by Charles X. of France before 
his accession to the throne. 

ARU ISLANDS, a group of about thirty islands, 
nominally under the Dutch government of the Moluccas, 
which he south of Hew Guinea, between lat. 5° 20' and 
6° 55' S , long 134° 10' and 134° 45' E Tana-busar, 
the largest island, is 80 miles from north to south, and 
is crossed by three river-like creeks tanning east and west, 
called Watelai, Vorkai, and Maykor. Ho part exceeds 
1 00 feet in elevation, but it is only on the coast that the 
ground is swampy. The principal formation is coralline 
limestone; the eastern coast is defended by coral reefs, 
and the neighbouring sea is shallow, and abounds m coral 
in full growth. The other islands of importance are 
Wamma, Pulo Bali, Oujia, and Wassia A large part of 
the surface is covered with virgin forest, consisting of 
screw-pines, palm-trees, tree ferns, canariums, <fcc. Kan- 
garoos, and a number of other marsupials, wild pigs, brush- 
turkeys, cassowaries, parroquets, cockatoos, birds of para- 
dise, butterflies, ants, scorpions, sandflies, and mosquitoes 
are the predominant animals, the fauna being altogether 
Papuan. The aborigines belong to the Papuan race, but 
have received intermixture of foreign blood. They are 
a simple, emotional people, with dark-brown skins and 
frizzled hair. They wear little clothing, practise polygamy, 
purchase their wives, and are very lazy, and remarkably 
talkative. A few villages are nominally Christian, but 
elsewhere there seems to be no religion or even fetishism 
of any kind. In Wamma there is a town, Dobbo, to 
which Dutch, Malay, and Chinese traders resort once a 
year to traffic with the natives, obtaining trepang, pearl 
shell, birds of paradise, &c., and giving m exchange cloths, 
cutlery, muskets, gongs, tobacco, arrack, and elephants’ 
teeth. The islands are thickly peopled, the inhabitants 
numbering about 60,000 The Italian naturalist Beccari 
spent some time among the islands in 1874; and Di 
Lenna, an Italian major, has executed a partial survey. 
(See Wallace’s Malay Archipelago; Ocean Highways , 
1873 and 1874; and G. Cora’s 0os7no3, 1873.) 

ARUNDEL, a town in Sussex, on the river Aron, 
about 4 miles from its month, 10 miles E. of Chichester, 
19 W. of Brighton, and 55 S.W. of London, It is 
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built on the slope of a hill sm mounted by the castle 

of the duke of Noifolk, which dates from the time of 

Alfred the Great. It confers . <r 

on its possessor the title 

of Earl of Arundel At the 

time of the Conquest the 

castle was rebuilt by Roger 

de Montgomerie, but it was lip Ps'ij/xWi 

taken from his son, who re- U 

belled against the reigning 

monarch, Henry I. In 1397 

it was the scene of a conspir- ^ 

acy organised by the earl of \*\ AlKT ' * ' 

Arundel, archbishop of Can- ^ o[ A imJcl 
terbury, and duke of Glou- 
cester, to dethrone Richard II and muider the lords of 
his council, a plot which was discovered before it could be 
earned into execution During the parliamentary wars of 
the 17th century the stronghold was frequently assaulted 
by the contending parties, and consequently greatly 
damaged; but it was restored by COiailes the 11th duke 
of Norfolk, who made it what it now is, one of the most 
splendid baronial mansions m England. The town which, 
according to the whimsical etymology of the corporation 
seal, takes its name from hirondelle (a swallow), is divided 
into two parts by the river Arun, which is here navi- 
gable for vessels of 300 tons, and a canal connects it 
with the Thames and Portsmouth. The town-hall is a 
castellated building, which cost £9000, and was presented 
to the corporation by the duke of Norfolk. The church 
of St Nicholas is a very ancient structure (founded about 
1375), with alow tower rising from the conti o. In the 
north aisle of the chancel there aie seveial ancient monu- 
ments of the earls of Arundel, and the high altar is held 
to be the only perfect original example in England The 
church is otherwise remaikable for its rerodos and iron 
woik. Some remains of a Maison Dieu, or hospital, 
erected m the time of Richard II. still exist. Amndel 
was a borough by piescnption, and returned two members 
to parliament from the time of Edward I , but it lost 
one by the Reform Act of 1832, and the other by that oi 
1868. (See Tierny’s Hist, of Castle and Town of At imdel , 
2 vols , 1834.) 

ARUNDEL, Thomas, Archbishop of Canterbury, born 
in 1353, was the second son of Robeit, earl of Arundel 
and Warren. At 22 years of age he was raised to the 
bishopric of Ely, to the church and palace of which ho was 
a great benefactor. In 1386, after the deposition of the 
earl of Suffolk, he was appointed lord chancellor of Eng- 
land; he was deprived of this office in 1389, but again 
reinstated. In 1388 he was translated to the see of York, 
and in 1396 was advanced to the primacy of Canterbury, 
when he resigned the chancellorship. This was the fust 
instance of the translation of an archbishop of York to the 
see of Canterbury. Scarcely was he fixed in this see when 
he had a contest with the University of Oxfoid about the 
right of visitation. The affair was referred to the king 
(Richard II.), who determined it in favour of the arch- 
bishop. At his visitation in London he revived an old 
constitution, by which the inhabitants of the respective 
parishes were obliged to pay to their rector one halfpenny 
m the pound out of the rent of their houses. While 
bishop of Ely, Arundel had taken a leading part in forc- 
ing the king to consent to the commission of regency; 
Richard never forgave this, and in 1397 the parliament, 
with the king’s leave, impeached the archbishop, with his 
brother Richard earl of Arundel, and the duke of Glouces- 
ter, on a charge of high treason. He was sentenced to he 
banished, and to depart the kingdom within forty days on 
pain of death. He retired, first to France, and then to the 
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court of Rome, where Pope Boniface IX gave him a kind 
reception, and nominated him to the Scottish archbishopric 
of St Andrews He was actively engaged in the plot to 
depose Richard, and place the duke of Lancaster on the 
throne ; and on Henry’s accession, he was restored to the 
see of Canterbury. Two years after, the Commons moved 
that the revenues of the church might be applied to the 
public service, but Arundel opposed the measure with such 
vigour that it was thrown out In the year 1 408 his zeal 
for the suppression of heresy was directed against the 
followers of Wycliffe. Sir John Oldcastle, Lord Cobham, 
was arrested by his orders, and sentenced to the flames, 
but contrived to escape from prison The archbishop also 
procured a synodical constitution, which prohibited the 
translation of the Scriptures into the vulgar tongue He 
died at Canterbury on the 20th February 1413 of in- 
flammation of the throat, with which he was seized, as 
was affirmed by the Lollards, while pronouncing sentence 
upon Lord Cobham 

ARUNDELIAN or OXFORD MARBLES, part of a 
collection of ancient sculptures and antiquities, including 
the famous Parian Chronicle, formed by Thomas earl of 
Arundel, and presented by his grandson, the Hon Henry 
Howard (afterwards duke of Norfolk), to the University 
of Oxford m the year 1667 They were purchased for the 
first proprietor in 1624 by Mr (afterwards Sir William) 
Petty, who, along with John Evelyn, had been employed 
by the eail of Arundel to collect marbles, books, statues, 
and other curiosities m Italy, Greece, and Asia Minor 
On their arrival m London m the year 1627 they were 
placed m the gardens of Arundel House, the site of which 
is now occupied by Arundel, Norfolk, Surrey, and Howard 
Streets in the Strand. Thomas Howard, earl of Arundel 
and Surrey, the founder of the collection, was born in 
1586 (or, according to others, 1592). He had at first 
only the honorary title Lord Maltravers, but in 1603 he 
was restored to most of the honours previously in the 
possession of his family. For several years he resided or 
travelled in Italy, and there acquired a strong taste for 
works of art, specimens of which he began to collect. In 
1621 he was made earl marshal of England, and after- 
wards discharged the offices of ambassador, general, and 
lord high steward. He went abroad in 1641, and died 
at Padua in 1646. His large collection contained not only 
sculptured marbles, but also coins, busts, statues, and 
gems. In the turbulent reign of Charles I., and during 
the Protectorate, Arundel House was often deserted by 
its owners; and, in their absence, some of the marbles 
were defaced and broken, and others either stolen or used 
for the ordinary purposes of architecture. After the death 
of the earl his collection was divided among his family. 
The inscribed marbles, which fell to the elder son, ulti- 
mately found their way to Oxford ; the busts and some 
statues were sold and dispersed ; and the gems descended 
to the Marlborough family, in whose possession they now 
are. Some of the statues, which had been purchased at 
the sale of Arundel House by Sir William Fermor, were 
presented to the University of Oxford in 1755. Of the 
large collection now known as the Arundel or Oxford 
marbles the most remarkable is the Parian Chronicle, 
or Marmor Chronicon. This when found consisted of a 
large ohlong slab of Parian marble, on which was engraved 
in capital letters a chronological compendium of the 
principal events of Greece during a series of 1318 years, 
beginning with the reign of Oecrops, 1582 B.C., and end- 
ing with the archonship of Diognetus, 264 b.o. The 
marble originally measured 3 feet 7 inches and 2 feet 11 
inches on the two sides respectively, its breadth being 2 
feet 7 inches ; but the chronicle of the last 90 years is lost, 
so that the part now remaining ends with the archonship 
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of Diotimus, 354 years before the birth of Christ; and in 
this fragment the inscription is at present so much cor- 
roded and effaced that the sense must in some measure be 
supplied by conjecture Immediately on the arrival of 
these marbles in England the greatest curiosity was excited 
among literary men. Selden, with the assistance of some 
other scholars, cleaned and examined first the marble 
containing the Smyrnean and Magnesian league, and then 
the Marmor Chronicon. The following year Selden pub- 
lished a small volume m quarto, including about 39 inscrip- 
tions copied from the marbles His researches were con- 
tinued and completed by Pndeaux (1676), Maittaire (1732), 
and Chandler (1763) The Arundelian marbles, though 
generally regarded as genuine relics of antiquity, have been 
discovered m some instances to differ somewhat from the 
most authentic historical accounts. Their authenticity 
was called in question m a dissertation by the Rev. J. 
Robertson, published in 1788, entitled The Parian Chro- 
nicle. This essay has been answered by seveial writers, 
particularly by the eminent scholar, Professor Poison, 
and the authenticity of the marbles may be regarded as 
fairly established. See Boeckh, Corpus Inscnptionum 
Grcecarum, 1843 

ARYAL BROTHERS ( Fratres Armies), in Roman Anti- 
quities , a college or priesthood (sacerdotcs arvorum), con- 
sisting of twelve members, elected for life from the highest 
ranks m Rome, and always apparently, during the empne, 
including the emperor Their chief duty was to offer 
annually public sacrifice for the fertility of the fields (ut 
fruges ferant arm ) The origin of the brotherhood was 
traced to Acca Larentia, the foster-mother of Romulus, 
who, with her twelve sons, had instituted sacrifices of this 
kind, and probably this legend arose fiom the connection 
of Acca Larentia, as mater Lamm , with the Lares who had 
a part in the religious ceremonies of the arvales. But 
apart from this, there is proof of the high antiquity of the 
college in the verbal forms of the song with which, down 
to late times, a part of the ceremonies was accompanied, 
and which is still preserved (Becker, Handbuch der Rom. 
Alterthumer, iv. p 407). It is clear also that, while the 
members were themselves always persons of distinction, 
the duties of their office were held m high respect. And 
yet it is singular that no mention of them occurs m Cicero 
or Livy, and that altogether literary allusions to them 
are very scarce. On the other hand, we possess a long 
senes of what may be called the minutes of their proceed- 
ings, drawn up by themselves, and inscribed on stone. At 
the time of Marini (Oli Atti e Monumenti de’ Fratelli 
Arvalif Roma, 1795) 67 of these sets of records were 
known, beginning at 14 a.d. and extending to the time of 
Gordian. Since then several others have been discovered. 
The college consisted of a master ( magister ), a vice-master 
{promagister), a flamen, and a prcetor, with eight ordinary 
members, attended by various servants, and in particular 
by four boys, sons of senators, having both parents alive. 
These officers were elected annually in May, but did not 
enter on their duties till the 17th December. Each wore 
a wreath of grain, a white fillet, and the prsetexta. The 
great annual festival which they had to conduct was held 
in honour of the Dea Dia, who appears to have resembled 
the goddess Ops, the wife of Saturn. It occupied three 
days, and fell either on the 17th, 19th, 20th, or the 27th, 
29th, 30th of May. The ceremony of the first day of the 
May festival took place in Rome itself, in the house of the 
magister or his deputy, or in Palatio Divorum, where 
after sunrise the peculiar ceremony was gone through of 
u touching ” ( tangere fruges) samples of the old and the 
young grain. On the second and principal day of the 
festival the ceremonies were conducted in luco Deae Dice, 
that is, in a grove just beyond the fifth milestone from 
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Rome on the Via Portuensis The first act was to sacrifice 
two young pigs (poicdiae piaculares ) to purify the giore, 
which, it was held, was liable to be defiled m a religious 
sense by the felling of trees, and by the presence in it of 
any iron tool or instrument, such as was required by the 
lapidary who engraved on stone the records of the proceed- 
ings. Then, after the sacrifice of a white cow, the magister 
dtew up a minute of what had been done, and all retired 
to their tents At midday they again met, settled and 
confirmed the minutes, and the public being now excluded, 
went into the depth of the grove to sacrifice a fat sheep. 
Returning to the temple, the thesauri , which seem to have 
been money collected fiom the people present, weie placed 
on the altar, and the arvales arranged themselves m a line, 
with an attendant at each end. The attendant at one end 
received from the public the samples of gram and fruits 
which they had brought to he “ touched,” or blessed, and 
handed them to the brother next him, who passed them on 
till they reached the attendant at the other end, who 
restored them to the owners. The arvales now entered 
the temple, and with closed doors proceeded to dance and 
sing the song of the brotherhood, which is known to have 
been sung by them m its ancient form down to the 3d 
century a.d. This was followed by the election of officeis 
for the next year, a banquet, and races On the third day 
the sacrifice took place in Rome, and was of the same 
nature as that offered on the first day. Among the many 
minor occasions on which the arvales had to offer sacrifice 
were the birthday of an empeior, the beginning of a con- 
sulate, an escape from danger, the starting for or return from 
a journey, or other event of importance to the imperial 
family, but especially on the 3d of January, on which day 
a particular form of prayer for the ruling emperor was 
recited, and sacrifice offered to a senes of deities, male 
a nimal s to male deities, and female to female. In the 
British Museum is a bust of Marcus Aurelius in the 
dress of a Frater Arvalis (Henzen in the Hermes, 
ii p 37; De Rossi, Annah d. Inst. Arch. Bom , 1858, 
p. 58 ) 

ARVE, a river which rises in the Col de Balme, one 
of the Savoyan Alps, and passing through the valley of 
Chamoum, falls into the Rhone near Geneva, after a course 
of about 50 miles (See Journ. B. Geog Soc., vol. xxvii ) 

ARYAN, a technical term, applied to one of the great 
families of language, which extends from India to Europe, | 
and which, for that reason, is called also Indo-European 
Fnednch Schlegel, who fust lecogmsed the family rela- 
tionship of these languages [Die Sprache und Weisheit de? 
Indier, 1808), assigned to them the name of Indo-Germanic , I 
a name still used by preference by many scholars in Ger- 
many (Pott, Benfey, <fcc) Bopp ( Vergleichende Gram - 
rrntih, vol i. p xxiv.) decided m favour of Indo-European 
as a more appropriate name for that large family of speech 
Other scholars have used the names Japhetic, Sansbntu 
(W. von Humboldt), and Mediterranean (Ewald). 

The objection to Indo-Germanic as the technical name 
of the whole family is that it is too long, and yet not 
sufficiently extensive, If the family is to be distinguished 
by the names of its two extreme members, the name ought 
to he Indo-Celtic, rather than Indo-Germanic; if by its 
most important members, then, as remarked by Bopp, the 
name should be Indo-Classic. Indo-European is an equally 
cumbersome name, and less correct even than Indo-Ger- 
manic, considering that there are many languages spoken 
both in India and Europe which do not belong to that 
family. Sanslcntic would be a misleading name, as coun- 
tenancing the idea that all the members of this family are 
derived from Sanskrit. Japhetic seems to revive the 
Jewish conception of the three ancestors of the human 
race, Shm, Earn, and Japket and would, from the strictly 
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Hebicw point of view, comprehend many tribes in the 
noith of Asia and Europe who speak Turanian languages. 
Ewald, who suggested the name of Mediterranean, distin- 
guishes, besides the Mediterranean, thiee other families of 
speech, the Eos (hern, commonly called Noith luiaman or 
Altaic, the Semitic, and the C opto- At? ican He explains 
the name of Mediterranean by saying, that “the races 
speaking these languages inhabited the huge central cncle, 
surrounded by Semitic, South-Indian, Chinese, lurko- 
Tatanc, and Bask languages” ( Lehrbuch der Hebiaischen 
Sprache, p. 17, note). The reason why this name has not 
been accepted, seems to be that locality has little to do 
with the essential character of languages, and that the 
central position once occupied by the people who spoke 
these tongues belongs to them no longer 

Aryan, as a name for a whole family of languages, has 
the advantage of being shoit, and, being a woid of foreign 
origin, of lending itself more easily to any technical defini- 
tion that may be assigned to it. It has been accepted by 
many writers m England, France, and India In Gei- 
many, too, it is used in this wide sense by Lassen and 
others, while some scholars have used the tcnn m the 
more restricted sense of Indo-Iianian, — i.e , as compre- 
hending the languages of India and Peisia, which consti- 
tute the south-eastern as distinct from the north-wester n 
(Greek, Latin, Celtic, Teutonic, Slavonic) branch of the 
family. 

Origin of the Word. — Aryan, as a technical term, has 
been borrowed from the Sanskrit arya or drya, the Zend 
airya. In the later Sanskrit drya means, of a good family. 
It is used as a complimentary address Originally, how - 
ever, it was used as a national name, and even as late as 
the time of the Laws of Manu, India is still called_A?//<i- 
dvarta, i e , the abode of the Aiyas. In the Yeda, Arya is 
the name by which the beheveis m the gods of the Veda 
call themselves, m opjiosition to their enemies, who aio 
called JDasas or Dasyus. The distinction appears in pas- 
sages such as the following * — 

I 51, 8. “ Distinguish, Indra, the Aiyas and those who 
are Dasyus ” (vl yanlhi &ryan yd la ddsyavaA) 

X. 86, 19 “I, Indra, distinguishing the Dasa and the 
Arya ” (viXmvdn d£sam ftryam) 

We frequently read of the gods protecting the Ai ya and 
destroying his enemies 

III. 34, 9. “ Indra, having lolled the Dasyus, piotected 
the Aryan colour” (hatvf dfeyun pri Ifryam v/iraau 
avat) This looks like an ethnological distinction of coloui 
between Aryas and Dasyus. 

X. 49, 3 “I (Indra) who do not give over the Aryan 
name to the Dasyu ” (nd y ih rare Si yam n&ma dasyAve) 

In X 11,4, w r e read of Aryan clans, Sr yah vfsah 
I. 103, 3. “Indra, increase the Aryan power” ((try am 
sAhaA vardhaya) 

VIII 103, 1 “Agni, the increaser of the Arya ” 
(&ryasya vArdhanam) 

VII 18, 7. “Indra, the companion of the Arya ” 
(sadhamSA Aryasya). 

I. 130, 8. “Indra protected in battles the Aryan sacn* 
ficer” (I'ndra/i samAtsu y&yamanam Sryam prit avat). 

The gods, it is said, bring light for the Arya_ 

L 59, 2. “Agni is made a light for the Arya ” (tAm 
tva dev^sa/i ayanayanta devAm. vaisvanara gy6tih ft ftryaya) ; 
or, “ Agni creates broad light for the Arya, driving the 
Dasyus from the house ” (VII. 5, 6). 

II. 11, 18. “He (Indra) uncovered the light for the 
Arya, the Dasyu was left on the left hand ” (Apa mrirtoh 
gryltJi &ryaya ni' savyatAA sadi dAsyuA indra). 

IV. 26, 2. “I gave the earth to the Arya, and rain to 
the liberal mortal ” (AhAm bhftaiin adadam fCryaya fthAm 
vrishrim dasfishe mArtyaya). 
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I. 117, 21 “The two Aavim have made the light wide 
for the Ary a" (uni gybtih XakratkuA aryaya) 

That light itself, the light of the day or the daily light 
and life, are called the Aryan light, X. 43, 4,_and some of 
the gods too are addiessed by the name of Arya In V. 
34, 6 , we read of Indra, “that he, the Atya, leads the 
Ddsa, according to his will ” (yothavasAm nayati dAsam 
Ary a A.) In X 138, 3, too, India seems to be called by 
that name. 

Most frequently, no doubt, the Arya is conceived as the 
worshipper of the gods He was called so ml 130, 8 , 
again m I 156, 5, Aiya and Yagamdna, sacnficer, are 
mentioned together. 

In IX 63, 5, the Arya is opposed to the diavdn, the 
enemy, the man who offers no sacrifices , and I 51, 8 , the 
same distinction is drawn between the barhuhmat, the 
sacrificer or Arya, and the avratd , the lawless, the Dasyu 

But the enemies of the poets and their friends aie not 
(>nly among the Dasyus, but also among the Aryas , and in 
their tubal feuds one Arya speaks of the other as adeva, 
godless, m the original sense of the word Thus we 
lead — 

X 102, 3 “ Turn away the weapon of the Ddsa or the 
Aiya ” (dAsasya va maghavan Aiyasya va sanutAA yavaya 
vadliAm) 

X 83, 1. “Let us withstand the Ddsa, the Arya, with 
thee as helper ” (sahyAma dAsam Aryam tvAya yupA) 

YI 33, 3 “ Thou, 0 hero, struclcest these two enemies, 
the Ddsa fiends and the Ai ya ” (tvAm tAn indra ubhAyan 
amltiau dAsa vntiArn Arya A a suia vAdhlA) 

VI 60, 6 “They (Indra and Agm) kill the Atyci 
fiends, they kill the Ddsa fiends, they strike off all haters 
(fem ) ” (hatAA vntrAwi Arya hatAA dAsam sAtpatl hatAA 
vfsva/i Apa dvfshaA). 

Similar passages, mentioning Arya and Ddsa enemies, 
occur, YI 22, 10; VII 83, 1 , X. 69, 6 , <fcc. In VIII 
21 , 27, the Arya enemy is contrasted with the i ilsha, lite- 
rally, the bear 

The Arya enemy is called godless in X 38, 3, “ What- 
ever Ddsa or godless Arya means to fight us” (yAA na A 
dAsa/i AryaA va puiustuta AdevaA indra yudhAya Aiketati) 

Lastly, Arya means m some passages what befits or 
belongs to an Arya, what is proper and right 

X 65, 11 “The gods spread all over the earth the 
Aryan laws” (sudanavaA, Arya vratA vx sripAntaA Adhi 
kshAmi) 

In IX. 63, 14, the sacred receptacles of the Soma are 
called arya (etd dhAmani Arya, ^ukrAA ritAsya dhAraya 
vA/am gdmantam aksharan). 

It is clear from these passages that Arya is one of the 
oldest names by which people belonging to this great family 
of speech called themselves in distinct opposition to their 
enemies It is admitted also that the Veda, m which this 
name occurs, surpasses in antiquity every other literary docu- 
ment belonging to the same race, and it would be difficult, 
therefore, to find another name better adapted to serve 
as a technical term for the whole Aryan family of lan- 
guages 

As Arya had become a proper name as early as the 
j) )oms of the Veda, its original and etymological meaning 
would be of little consequence, had it not been used as an 
additional argument both in favour of and against the 
technical use of Irya Professor Bopp derived Arya from 
the root ar, to go, or even from arX, to venerate The 
former etymology would give no adequate sense, the latter 
is impossible. Lassen explains Arya as ademdw, like 
aX-arya, teacher But in explaining Arya, it must be 
remembered that it cannot be separated from Arya with a 
short a, and that in consequence no etymology of Arya can 
be entertained which does not at the same time account 


for Aiya This woid is used m the Yayurveda m exactly 
the same sense as Aiya m the Rig-veda Thus we read, 
Vayasaneyi-Sanhita, 20, 17, “ Whatever sin we have com- 
mitted against an Arya, or against a /Stidra ” (yAX MudrA 
yAd Azye yAd enas Xak?imA vayAm) 

Here Aiya is used in opposition to £udra, as Arya was 
used m the Hig-veda m opposition to Dasa In the Rig- 
veda, too, we find at least some traces of arya, used m the 
sense of aiya, and m opposition to dasa, viz , m the com- 
pound aryA-patnr, having an Arya as husband, as opposed 
to dasA-patnl, having a Dasa as husband 

There can be no doubt, therefore, that Aiya, the word 
which, as soon as the system of the four castes became 
moie firmly established, took the technical meaning of 
“ belonging to the three upper castes,” viz , the Brahma?ias, 
Kshatriyas, and Vaisyas, came from arya, and that m 
arya must he discovered the original etymological mean- 
ing of the word 

Here it is of great impoitance to observe, that arya is 
not only used as a compiehensive title of the three upper 
castes, but also as the special name of one of them, viz , 
the thud caste, the householders or cultivators of the soil. 

In Vdyy-Sa?n/(ita,XXVI 2, it can mean nothing but Vaisya, 
a man of the tlmd class, for it is used together with 
Brahman, Riipanya, and #udra It is therefore not the 
commentator only, as Dr Roth says, who here gives the 
meaning of Vaisya to the woid Arya, but, from the context 
itself, it can have no other meaning m that passage. This 
moaning is still cleaier m a passage from the La/yayana 
Sutras, IV 3, 6 Here it is said that some sacuficial_ act 
should be performed, primarily by_an Arya, but if no Aiya 
is foithcoming, then by any Arya, ie., either by a 
Bruhmaraa or Kshatriya (Aiyabhave yaA kas Aaryo 
varreaA Comment, yadi vaisyo na labhyate yaA kas Xaxyo 
varnaA syat, biahmarao va kskatnyo va). 

Parcim (III. 1, 103) distinctly ascnbes to Arya the 
meaning of Vaisya and master, in IV. 1, 49, the 1th 
Varttika distinguishes between Arya and Kshatriya ; and 
what is still more important, both the author of a Varttika 
to Paw., III. 1,103, and the author of the Phiii-sutras, state 
that when Arya means Vaisya, it has the accent on the 
first syllable, like Arya 

Having thus traced the connection of Arya and Arya, both 
m form and meaning, we have now to consider how arya 
came to mean Vaisya. Vaisya, is formed from vis, house, 
settlement, like Arya and Arya, from ar. We have also 
vesyam in the Voda, meaning, as it .seems, family or clan. 
Vaisya, meant a householder, and vis also, plural visa/i, ia 
frequently used in the Veda as a name for people. Other 
old names for people m the Veda are kshiti, a dwelling 
and a dweller, from kshi, to dwell ; Greek, kti m 
KTioves ; or krishii ploughing or ploughers. 

If, therefore, there was a Sanskrit word ar, meaning 
earth, then Arya, in the sense of landholder, or country- 
man, would have heen formed regularly like KshAmya, 
xOovios, from kshAm, earth ; like gAvya, from go, cow, 
nArya, from nAr, man. How ar, in the sense of earth, does 
not occur in Sanskrit ; but that such a word existed is 
proved by its derivatives. The Greek ipa in epa£g would 
correspond to a Sanskrit ira, which ira again stands to it, 
like kshudha, hunger, to kshudh. Finally, ir must be 
traced back to a radical ar, the change of a to l being 
analogous to that of Sk. pitar, father, as compared with 
iraTrjp, pater, Goth, fadar. 

The question now arises, whether ira or ir ever occurs in 
Sanskrit as a name of earth. The native dictionaries, such 
as the Amarakosha, assign that meaning to ira, and to ila, 
and the latter form occurs in the famous name of Ilavnta 
(explained as ila prithm vrita yena), the district of. Ild, 
the centre of pambudvtpa or India, pambudvipa itself 
II. — 85 
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being tlie centre uf the seven gieat continents of the world 
(Yishau-Puiaaa, B II. cap 2) 

In the Rig-veda ira occuis but once, and there, V. co, 
4, it has the meaning of food springing from the earth 
“Food is produced foi eveiy being, when Paiyanya 
quickens the earth with seed” (fra visvasmai bhiivanaya 
payate ydt parpinya/i pnthivim i6tasa avati). 

Here ira cannot mean simply “a liquid, a draught, 
feast, particulaily a draught of milk for the simile 
shows that the ram is taken as seed, and that fiom it the 
food (ira) is supposed to spring (yayate) 

In another passage m the Athaiva-veda, IV. II, 10, iia 
may mean earth, but the sense is doubtful If it be asked 
how ira, originally meaning earth, could take the meaning 
of food, we must remember the tendency of ancient lan- 
guage to mix up cause and effect, the producer and the 
produced Ira, meaning originally eaith, would be used 
in many circumstances as the food and sustenance supplied 
by the earth, just as gauA, cow, m the Yeda is used, not 
only for milk, but even for leather. 

The adjective iravat means possessed of nourishment, 
nourishing Anna means without food, and amra amiva 
seems to be a name for famine In one place, Iiig-veda, IX. 
97, 17, lfavat stands for fravat, vuskrim naA arsha divyfun 
yigatmim riavatim, “Give us the heavenly, streaming, 
fruitful rain.” 

Considering the antiquity of the name arya, we may 
refer its origin to a period in the history of the Aryan 
language, when the primitive substantive ar was still used 
instead of the later *ara, ira, ipa As from x a /* s £ 6 we 
should be justified m postulating the former existence not 
only of ya.fj.a, earth, but even of a more piimitive substan- 
tive xu/i, which is actually preserved in x$uv> so from 
epa£*, we conclude the former existence not only of Ipa, 
but also of a substantive ep, Sk ar. 

Whether arya means born of the earth, or holding, cul- 
tivating, possessing the earth, m either case such a name 
finds ample analogies m the names by which the early 
dwellers on the earth spoke of themselves. It is not m 
modern languages only that people call those of their own 
country, Landsman n, countryman, but m Greek, too, 
is used m that sense, while yetr-wv, equally denved from 
yrj, means neighbour The Latin vicmus, neighbour, is 
derived from vicus, the Greek, oho s, the Sanskut, vesa , 
all connected with the Sanskrit vis, dwelling or dweller, 
the synonym of arya m Sanskrit In Gothic, gaujau, a 
countryman, is derived from ganja, land, probably, con- 
nected with Connected with this same 

Xa/x (x#ojk, xOajxakos) is the Gothic guma(n), man, Lithu- 
anian, zmdn-es, plur,, men ; and the Latin, hemones (ne- 
hemo = nemo), and homines, men, not denved from humus, 
but from an older nominal base, ham, hem, or hom. 

Mythology also supplies several instances showing that 
man was conceived as born of the earth, the son and then 
the lord of .he earth, made of dust, and meant to “ till the 
ground from whence he was taken.” Ereehtheus or 
Erickthomos (both chtheus and chthomos point to x a A 
the national hero of the Athenians, worshipped in the 
oldest shrine on the Acropolis, was represented as yrjyevrjs 
or avroxQm (Her., VIII. 55), while Homer (II , II. 548) 
says of him that the Earth bore him (rhe Sk £ei§<opos 
apovpa). Hellen is the son of Pyrrha, and Pyrrha, the 
red, was the oldest name of Thessaly. The Germans derive 
their race from Mannus, who was the son of Tuisco, the 
heavenly, who was the son of the Earth. 

The root ar, which as a substantive supplied the oldest 
names for earth, took in its verbal application the meaning 
of ploughing, at least among the members of the north- 
western branch, Gr , apo-rpov, apo-rrjp, apo- co; Lat., ar-a-re, 
ar-a-trum, ar-a-tor ; Goth,, ar-jan, to ear; Lith., ar-ti, to 


plough, Old Slav , oialo, plough, lush, airnn, I plough, 
aratkai, plough. In the south-eastern bianch it took the 
technical meaning of ploughing the sea, Sanskut, an-tram, 
meaning rudder, never plough (if Kv/xara rc'/xmv and 
apovpav t4jmv€iv) Yet the meaning of moving, stilling up, 
belonged to the root ar fioin the beginning, and though 
we ought not to denve *ai, *ara, ini, epa, fiom a root ar, t( 
plough, as little as homo fiom humus, vve may well undei 
stand how ar, as the broken, leclaimed, amble land could 
be used, even before the Aryan sepaiation, as one of the 
names of earth. 

The common etymology which would assign to aiya the 
meaning of “belonging to the faithful” (Loth) is unten- 
able, because arya, with the slioit a and accent on the last 
syllable, does not mean faithful or dev oted, and it is ex- 
tiemcly doubtful vvhethei ail, from which aiya is said to 
be derived, occuis anyvvheio m the YocU with the meaning 
of desnous, devoted, or faithful But even li it did, it would 
be impossible to leave out of consideiation the name diya, 
meaning simply landholder, Vanya, without any admixture 
of the meaning of faithful or devoted The national name, 
&rya, comes dnectly fiom this drya, landholder and drya, 
landholder, comes from ar, land, not from ari, which means 
enemy To distinguish aryd, as a teiin of honour, m the 
sense of loid oi master, fiom diya, the mere appellative, a 
change of accent was admitted, which is recognised by the 
earliest grammarians who mention aryd, loid, as distin- 
guished from drya, landlord, while no native authonty ever 
assigns to arya, still less to an, the meaning of faithful 

Arya and Aiya, as national names, can bo tiaced fiom 
India to Persia In the Avesta, any a means venerable, 
and is at the same tune the name of the people. The first 
countiy created by Ormu^d oi Ahuramazda is called in 
the Avesta, Arryanem vaeyo, Anaimm semen. The whole 
extent of countiy occupied by the voishrppeis of Orinurd 
is also called Airya. As opposed to the Aiyan clans 
(anyao dainliavo), we hear m the Avesta of the lm-Aiyan 
clans (anairyao damluvo), and the same name is contained 
m the ’Amptaxat of Strabo, a people and town on the 
frontiers of Hyicama Greek geographers use the name of 
Anana in a wider sense than the Avesta All the country 
between the Indian Ocean m the south and the Indus on 
the east, the Hmdu-Ivusk and Faiopamisus in the north, 
the Caspian gates, Karamania, and the mouth of the 
Peisian Gulf m the west, is included by Strabo under the 
name of Anana, Bactiia is called by him the ornament of 
the whole of Anana. As the Zoroastrian religion spread 
westward, Persia, Elymais, and Media, all churned the 
Aiyan title. Hellamcus, who wrote before Herodotus, 
gives Ana as a name of Persia. Herodotus attests that the 
Medians were called Am ; and even for the northernmost 
pait of Media, Atropatene, the name of Ariania has been 
preserved by Stepkanus Byzantmus. Even Elymais has 
been supposed to be derived fiom Ailama, a modification 
of Airyama. That anya was consideied a name of honour 
we see from the cuneiform inscriptions. There Darius 
calls himself Anya and AriyaXitra, an Aryan, and of 
Aryan descent The same element enters into many 
historical Persian names, Ariaramnes, Ariobarzanes, Ac, 
When after centuries of foreign invasion and occupation 
Persia rose again under the sceptre of the Sassanians to 
the rank of a national kingdom, the kings, the worshippers 
of Masdanes, called themselves again in their inscriptions, 
Kings of the Aryan and un-Aryan races, Iran va Amiran, 
'Apiavwv Kat A vapcdvwv* Hence the modern name of 
Persia, Irdn, 

In the name of Armenia the same element of arya has 
been supposed to exist. The old name of the country is 
Arinina, and its etymology is doubtful. In the language 
| of Armenia, however, ari exists, used in the widest sense 



for Aryan or Iranian, and also with the meaning of 
biave 

More westward still tiaces of the name have been dis- 
covered in Aghovan, the name of the Albanians on the 
border of the Caspian Sea, the gh being the representation 
of an original r or 1. In the Caucasus itself the only class 
speaking an Iranian language, the Os of Ossetin, call 
themselves Iron 

Along the Caspian and m the country washed by the 
Oxus and Yaxartes, Aryan and non-Aiyan tribes were 
mingled together Their wars find then* poetical lecord in 
the Persian epic, the Shahnameh, describing the feuds and 
friendships between Iran and Turan Many Scythian 
names, preserved by Greek writers, have an Aryan char- 
acter. Beyond the Oxus, in Transoxiana, too, people aie 
mentioned under the name of Anacse and Antanam 
Heie, however, all certain traces of the word, as a geo- 
graphical term, vanish \Ye have indeed Ana as an old 
name of Thrace, and on the Vistula we meet a German 
tribe called Aril ; but nothing is known of the origin 
of these names, and no conclusions should be built on 
them. 

It should be mentioned that some scholars (Curtius) 
connect the Greek apurros with Sanskut arya, though 
denying it fiom a different root, while others (Pictet) 
recognise arya in the Irish er, good, brave, hero, (f M m ) 

AS, an ancient weight, consisting of 12 ounces, identi- 
cal with lib) a, the Eoman pound The word is common 
m the old Italic dialects, and may perhaps be connected 
with the Greek ats, which, in the Doric dialect, is used 
for ets, one, i.e , an entire thing, accoiding to otlieis it is 
derived fiom ces, because made of the mixed metal known 
under that name. 

It was also the name of a Eoman coin, which was 
of different weight and value at different periods The 
first introduction of coined money is ascribed to Servius 
Tullius, who probably borrowed from the neighbouring 
Etiuscans the general form and scale of value The 
old as was composed of the mixed metal ces, an alloy 
of copper and tin, and was called as hbralis, or libranus, 
because actually weighing a pound or 12 ounces The 
asses were cast m a mould, and their original shape 
seems to have been an irregular oblong, which was 
stamped with the figure of a sheep, ox, or sow After the 
round shape was introduced, the one side was always in- 
scribed with the figure of a ship’s prow, and the other with 
the double head of Janus The subdivisions of the as had 
also the ship’s prow on one side, and on the other the head 
of some deity. The first Punic war having exhausted the 
treasury, the as was reduced to two ounces. In the second 
Punic war, it was again reduced to half its weight, viz., to 
one ounce. And lastly, by the Papinan law it was further 
reduced to the diminutive weight of half an ounce It 
appears to have been still more reduced under Octavianus, 
Lepidus, and Antony, when its value was £ of an ounce. 
It probably continued at this value till the time of the 
Emperor Severus, when it was again lowered to about ^ 
of an ounce. During the commonwealth and empire ces 
grave was used to denote the old as in contradistinction to 
the existing depreciated coin , while ces rude was applied 
to the original oblong coinage of primitive times. 

As also denoted any integer or whole ; whence the Eng- 
lish word ace . Thus as signified the whole inheritance ; 
whence hceres ex ctsse, the heir to the whole estate 

ASAECETIDA, a gum-resin obtained principally from 
Farther asafoetida, and probably also from one or two 
other closely allied species of umbelliferous plants. It is 
produced in the southern provinces of Persia, in Bokhara, 
and in Beloochistan, and the plant grows as far south as 
the Chenab Yalley in the Panjab. Farther asafoetida 


grows to a height of fiom 5 to 6 feet, and when the plant 
has attained the age of 4 years, it is ready foi yielding 
asafoetida The stems are cut down close to the root, and 
the juice flows out, at fust of a milky appearance, but 
quickly setting into a solid resinous mass Fresh incisions 
are made as long as the sap continues to flow, a period 
which vanes according to the size and strength of the 
plant. A freshly-exposed surface of asafoetida has a trans- 
lucent, pearly-white appearance, but it soon darkens m the 
air, and assumes a yellowish brown colour. In taste it is 
acrid and bitter, but what peculiarly characterises it is the 
stiong alliaceous odour it emits, fiom which it has obtained 
the name asafoetida, as well as its Geiman name Teufels- 
dreck (devil’s dung) According to the analysis of Pelle- 
tier, asafoetida contains of resin, G5 0 , soluble gum, 19 4, 
bassonn, 112, volatile oil, 3 6 ; and malate of calcium, 0 3 
per hundred parts The oil, to which its peculiar odour is 
entirely due, can be distilled off with water, and contains 
from 20 to 25 per cent, of sulphur. Asafoetida is found 
in comineice m “lump” or in “ tear,” and it is always veiy 
much adulterated It is chiefly earned from the vanous 
poits on the Persian Gulf to Bombay, and so poweiful is 
the smell of the new resin that special vessels have to be 
employed m the trade The whole plant is stiongly im- 
pregnated with the odour of asafoetida j m the regions 
of its growth it is used as a fresh vegetable, the inner 
portion of the full-grown stem being regarded as a luxuiy. 
The gum-resm itself is very highly relished as a condiment 
m India and Peisia, and it is m demand m France for use 
iu cookeiy In Gieat Biitam it is only employed in 
medicine, being of high value in spasmodic and convulsive 
diseases, such as hystena, infantile convulsions, , but 
its offensive odour is a great bai to its use 

ASBEJST, a country of Cential Afuca, known also as 
Air, which see 

ASBESTOS, or Asbestus (fiom dcr/Jem-os, unconsum- 
able ), is a vanety of the amphibole or hornblende family 
of minerals, and akin to tremokte, actinolite, and common 
hornblende. The chemical composition of the whole family 
is chiefly silica, magnesia, alumina, and ferrous oxide, but 
varies considerably. Those containing most iron are most 
easily fused Asbestos consists of fine crystalline elastic 
fibres, with a silky lustre, varying m colour from white to 
grey and green, and deiives its name fiom being specially 
indestructible by fire. A single fibre of it fuses to a white 
enamel, but in the mass it is capable of resisting ordinary 
flame, and has on this account been regarded from ancient 
times as a most interesting substance. Woven into cloth 
it forms a fireproof texture, which, to be purified, lequires 
only to be thrown in the fire , gloves, napery, towels, 
handkerchiefs, and even di esses have been woven of it, 
and it is said that the ancients used to wrap the bodies 
of their dead in asbestos cloth to keep their ashes sepa- 
rate from those of the surrounding funeral pile There 
are several varieties of asbestos * — (1.) Amimthus is the 
rarest and most delicate kind, its fibres being beautifully 
white, flexible, long, and regularly laid. It is found m 
the centre of the older crystalline rocks, in the Pyrenees, 
the Alps of Dauphmy, on Mount St Gotthard, m North 
America, in the serpentine of Sweden, in the Ural Moun- 
tains, Silesia, and New South Wales. But the most beau- 
tiful specimens come from Tarantaise, in Savoy, and from 
Corsica, where it is somewhat abundant. (2.) Common 
Asbestos is not so light, either m colour or weight, as ami- 
anthus, and is more splintery, inflexible, and irregular in 
structure. It fuses with difficulty before the blow-pipe 
into a black scoria It is found in serpentine rocks in 
Anglesea, in Cornwall, and also in several parts of Scot- 
land, as Glenelg, in Inverness (3.) Mountain leather and 
Mountain corh are other varieties, where the fibres are less 
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flexible and regular than m either of the above Their 
colour is brow or a dirty white. Mountain leather is m 
thm flexible sheets, and mountain cork is so named liom 
being not unlike common coik, and so light as to swim on 
water It is found in Lanarkshire (4 ) Mountain wood is 
a soft, tough, opaque, browmsh-colouied variety of asbestos, 
much heavier than the last, and melting to a black slag 
before the blow-pipe It is found in Tyrol, m Dauphiny , 
and m Scotland at Glen Tilt, Portsoy, and ICildrummy 
It has been often proposed to employ asbestos m the 
manufacture of fireproof goods, and it was at one time 
thought that an important industry would grow out of 
this application In early times the art of weaving ami- 
anthxne cloth was its chief application, and was much 
valued. It was accomplished by weaving the fibies along 
with those of flax, and then heating the cloth, in a furnace 
to destroy the flax It is said that Charlemagne had an 
amiauthme tablecloth, which he used to have thrown into 
the fire after dinner for the astonishment of his guests 
Chevalier Aldini, of Milan, is said to have had a complete 
dress— cap, gloves, tunic, and stockings— made of asbestos 
cloth, and to have made veiy successful experiments with 
it by way of testing its protective power for firemen 
Advantage has also been taken of its quahties for the per- 
formance of clever tricks of fire-handling. Paper has been 
manufactured from asbestos, and would prove invaluable, 
in case of fire, for charters and other important documents, 
were it not that the paper is rather tender for use, and 
that the writing disappears after a red heat Its feeble 
consistency has proved the chief obstacle to its use in 
textile fabrics. More success has attended its employment 
for fireproof roofing and flooring, for non-conducting en- 
velopes of steam pipes, and for the packing m fireproof 
safes Lately it has been proposed to use it for piston- 
packmg m steam engines, it having been found to exceed 
in durability any material hitheifco employed — a matter of 
importance, especially in the case of marine engines that 
have to be at work night and day on long voyages 
ASCALON, now Askulan, one of the five chief cities 
of the Philistines, on the coast of the Mediterranean, 12 
geographical miles N. of Gaza. It was a well-fortiiiod 
town, and the seat of the woiship of Derceto Though 
situated m the nominal territoiy of the tube of Judah, it 
was nevei for any length of time m the possession of the 
Isiaelites Aftei the fall of the Macedonian empne, it 
became, like the rest of Phoenicia, tubutary alternately 
to Syria and Egypt. Herod the Great was a native of 
the city, and added gieatly to its beauty , but it suffered 
seveiely m the later wars of the Romans and Jews It 
again became a flourishing and important place, and fiom 
the 4th to the 7ih century was the seat of a bishopric 
During the first Crusade a signal victory was gamed by 
the Christians m the neighbouring plain on the 15th 
August 1099 , but the city remained in the hands of the 
caliphs till 1157, when it was taken by Baldwin III., king 
of Jerusalem, after a siege of five months. By Baldwin 
IV. it was given to Ins sister Sibylla, §n her marriage with 
William of Montfenat m 1178. When Saladm (1187) 
had almost annihilated the Christian aimy m the plain of 
Tiberias, Ascalon offered but a feeble resistance to the victor 
At first he repaired and strengthened its fortifications, but 
afterwards, alarmed at the capture of St Jean d’Acre by 
Richard Cceur de Lion in 1191, caused it to be dismantled 
It was again restored m the following year by the English 
king, but only again to be abandoned. From this time 
Ascalon lost much of its importance, and at length, m 
1270, its fortifications were totally destroyed by Sultan 
Bibars, and its port filled up with stones. The place is 
now a desolate heap of rums, with remains of its walls 
and fragments of granite pillars. 
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ASCENSION, a solitaiy island m the Atlantic Ocean 
in lat 7° 56' S and long 14° 24' W., about 7* miles in 
length and 6 in breadth, with an area of 3 1 square miles, and 
within the immediate influence of the south-east tiade- 
wmd It is one of the peaks of a submarine ridge wlncli 
separates the northern and southern basins of the Atlan- 
tic The whole character of the island is volcanic, and its 
surface is broken into mountains, hills, and lavmes To- 
wards the south-east, the Giecn Mountain, the highest in 
the island, rises 2870 feet above the level of the sea, while 
the plains or table-lands suiroundmg it vaiy m height fzom 
1200 to 2000 feet. On the north side they sweep giadu- 
ally down towards the shore, but, on the south, they 
terminate in hold and lofty precipices Steep and nigged 
lavmes mteisect the plains, opening into small bay s or 
coves on the shore, fenced with masses of compact and 
cellular lava, and all over the island aie found the usual 
pioducts of volcanic action. The chief pioduclions of the 
island are gieen vegetables Ascension has long been 
noted for the abundance of turtle and turtle eggs found on 
its shores, the season lasting fiom Deeembei to May or 
June The coasts abound with a vanety of fish of excel- 
lent quality, of which the most important aie the rock-cod, 
the cavalha, the congci eel, and the “soldier ” r Ihe w lid ani- 
mals are guinea-fowl, goats, cats, rats, and land-ciabs , but 
the goats have been almost exteiimnated to make way foi 
sheep and cattle. The air is clear and light, and the climate 
remarkably healthy. The island was discovered by the 
Poituguese navigator, J uan de N ova, on Ascension day 1501, 
but remained uninhabited till aftei the arrival of Napoleon 
at St Helena (1815), when it was taken possession of by 
the British Government The ganisou, with then let.uneis, 
resided m George Town, on the nortli-west coast, winch is 
abundantly supplied with fiesh water fiom a magnificent 
cistern capable of containing 1700 tons of watei, supplied 
by means of non pipes fiom springs m the Gieen Moun- 
tain, C miles distant, which were leached by bonng m 
1830. Ascension is found useful as a station and iende/- 
vous foi the vessels employed on the courts of Afiiea and 
Biazil , and letters were foimerly often left by pushing 
rtiip^ m a crevice in one of tin* locks IMpul.ilnm, 27 in 
1871 (See DarwmS Obhei ration* on Vuhann hfawt 
and A NafumhMn Voyage ) 

ASCENSION DAY, a festival of the chinch, held 
foity days after Eastei, or ten days bcfoie Whit Sunday, 
m memory of Christ’s ascension into heaven forty days 
after his resurrection. 

ASCETICISM, from Greek ao-w/iris, meaning the 
exercise or training to which the athletes subjicted them- 
selves when prapaung for the games or contorts, is used 
metaphorically to denote the habitual pi action of exercising 
restraint over, or subduing, the bodily desnes and affections 
which tend to lower objects, in ordei theieby to advance 
m the highei life of purity and virtue It is the means 
by which the mind withdraws itself fiom the hindrances 
and temptations of the woild, and cleaia its vision for 
what is spiritual and true In its lowest stage if consists 
m the mortification of the flesh by fasting, penance, and 
the like ; but in a higher sense it involves the uprooting of 
all worldly or tempoial desires, and withdrawal from the 
natural relations of life The origin of such a peculiar 
aspect of thought or mode of action is to be found in the 
wide-spread idea, not wholly Oriental, that in Unity or 
Identity alone is true goodness and happiness, while in 
Multiplicity or Difference is evil and misery. Unity is 
but the abstract expression for God, the Absolute, or 
Spirit, and Multiplicity for Matter, in which both Orientals 
and Greeks thought to find the origin of evil. Now, in 
man exist both spirit, which is the shadow of or emana- 
tion from the divine, and the body, with its various desires 
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and passions, which is of the nature of matter, and there- 
fore m itself evil True happiness — nay, tiue life for man 
- consists m contemplation of God, absorption into the 
divine unity and essence , and this ecstatic vision can only 
be attained by the cultivation of the spnit, and the moiti 
fication of the body The desires and passions must be 
subdued, rooted up, and the means recommended aie 
solitude, poveity, celibacy, fasting, and penance. We find, 
accordingly, that m all nations, those who seek divine 
illumination prepare themselves by these means In this 
respect the Hindoo fakirs, jogis, dervishes, and gymnoso- 
plusts, and the numeious sect of the Buddhists, are at one 
with the Hcbiew prophets, Nazarites, and Chasidim, and 
with the priests of the Giecun mysteries In most of the 
Gieek schools of thought, however, asceticism, had less a 
mystical and religious than a moral and practical bearing 
Even the solitude and abstinence piaetised by the Pytha- 
goieans were connected partly with then theoiy of metem- 
psychosis, but mainly with then ethical tiaming Socrates, 
vho called temperance, or self-iestramt, the chief of vntues, 
had m view only the higher ethical life of the human 
spnit , and the Cynics and Stoics, who carried out his 
doctnne to an extieme, endeavoured to stifle the natiual 
desnes, and violate the natiual relations of life, in oidci to 
lealise then ideal of a wise and self-sufficing man of vntuc 
In Plato, however, appeals veiy piominently the idea of 
matter as in itself evil and hostile to the divine, and among 
the neo-Platomc and nco-Pythagoieau schools ol Alexandria, 
who diaw mainly from him, the doctnne and piacticc of a 
mystical and religious asceticism were essentially involved 
in their philosophical systems. About the same time 
similar pnnciples had taken root among the Jews, and 
appeared in Palestine among the Essenes (by some sup- 
posed to be an offshoot from the Chasidim), m Egypt 
among the Therapeut«& Into the heait of tins circle of 
ideas Christianity entered ; it incorporated many of them, 
and lent additional stiength to the principle of asceticism 
m its higher signification. The deep sense of the nothing- 
ness of temporal phenomena when compared with spiritual 
realities, the conviction that in this woild believers are but 
pilgrims, exposed to many temptations through the weak- 
ness of the flesh, in which is the origin of sin, and the 
many expressions which seemed to imply that aches and 
the ties of marriage were real hindrances in the Christian 
life, contributed to strengthen the alieady powerful ten- 
dency towards ascetic practices, Accoidingly, in the eaily 
chui ch celibacy and poverty, with occasional fasting and 
penance, were commonly recommended as means for the 
attainment of tme virtue and communion with God, and 
such practices soon began to be looked upon as having a 
special merit in themselves. The natural consequence was 
that certain enthusiasts — such as Paul of Thebes, Anthony, 
and Simeon Stylites — vied with each other in their fana- 
tical asceticism, withdrawing to the deseit, and spending 
their lives in self-mortification. The persecutions of the 
church, which drove the Christians together, and the intro- 
duction of cenobitism by Pachomius in the 4th century, 
gave rise to monasticism, in which, for the first time, 
asceticism was reduced to an organised system. But the 
constant reforms required to preserve the purity of the j 
monastic life, and the continuous protests against the 
whole practice, which began in the 11th century with such 
men as Peter of Bruis and Henry of Lausanne, and cul- 
minated in the Reformation, demonstrated the weakness 
of the foundation on which the system had been built. 
Asceticism, meanwhile, was not confined to the church, hut 
had spread through the heretical and religious sects which 
sprang up alongside of it. The Ebiomtes and Gnostics 
inculcated the subjection of the body to the spirit ; the new 
religion of Maui advocated the absolute withdrawal of all 
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desnes fiom the world ; and among the followeis of Ma 
hornet, one sect, the Persian Sufis, specially distinguished 
themselves by their practice of abstinence and solitaiy 
meditation Even m modern times, although ascetic 
practices have been modified, traces of the idea on which 
they rest aie not wanting The pnnciples of the Quaker 
Society, of the Methodists, of the Communist bodies m 
America, — e g , the Shakers, — and other enthusiasts, are 
modifications, more or less pionounced, of the ascetic way 
of thinking. 

ASCH, a town of Bohemia, m the circle of Egei, at the 
foot of the Hainberg, with a population of upwards of 
9000, cairying on extensive manufactures of woollen, cot- 
ton, and other fabrics, as well as of paper, leather, and 
beer The district of Asch, with an aiea of 42 square 
miles, was ongmally an immediate dependency of the 
empue, but has been since 1331 a fief of the Bohemian 
crown, and since 1770 incorporated with the kingdom. It 
is now held by the Zedtw itz family. 

ASCHAFFENBTJRG, a town m the government of 
Lower Franconia, in the kingdom of Bavaria, at the con- 
fluence of the Aschaffa with the Maine, near the foot of 
the Spessart-Wald Its chief buildings are the Johanms- 
biug, built (1605-14) by Aichbishop Sweikaid of Kton- 
beig, which contains a library, with a number of incunabula , 
a collection of engravings and paintings , the Stifikh die , 
oi cathedral, founded in 980 by Otto of Bavaria, in which 
aie pieserved various monuments by the Vischers, and a 
saicophagus, with the relics of St Mai gaiet (1540) ; the 
Capuchin hospital; a theatie, which was formerly tho 
house of the Teutonic order, and seveial mansions of the 
German nobility. The town, which has been remarkable 
for its educational establishments since the 10 th centuiy, 
has a gymnasium, lyceum, seminanum, and other schools. 
The grave of Clemens Brentano (d 1842) and his brother 
Christian (d 1851) is in the churchyard near the Wcnne- 
bach gate; and Wilhelm Hemse (d. 1803) is buried in the 
town. Cloth and stained paper are the chief manufac- 
tures, and the trade is principally m wood The 10th 
and 23d Roman legions had their station at Ascliaffcnburg, 
and on the ruins of their casttum the Frankish mayois of 
the palace built a castle. Bomfacius erected a chapel to St 
Maitin, and founded a Benedictine monastery. The stone 
bridge over the Maine w T as built by Aichbishop Wilhgis m 
989. Adalbert increased the importance of the town in 
various ways about 1122. In 1292 a synod was held theie, 
and m 1474 an imperial diet, piehminary to that of Vienna, 
in which the famous concordats weie decided, which have 
therefore been sometimes called the Aschaffenbmg con- 
cordats The town suffered greatly during the Thuty Years’ 
War, being alternately held by the various belligerents. In 
1842-9, King Louis built himself a country house to the 
west of the town, called the Pompeiamm, from being an 
imitation of the house of Castor and Pollux at Pompeii. 
In 1866 the Prussians inflicted a severe defeat on the 
Austrians in the neighbourhood Population, 9212 

The principality of Aschaffenburg, deriving its name 
from the city, comprehended an area of 336 geographical 
square miles. It formed part of the electorate of Mentz, 
and in 1803 was made over to the archchancellor, Arch- 
bishop Charles of Dalberg. In 1806 it was annexed to tho 
grandduchy of Frankfort, and in 1814 was transferred 
to Bavaria, in virtue of a treaty concluded 19th June 
between that power and Austria. Conjointly with Lower 
Franconia, it now forms a circle of the kingdom of Bavaria. 

ASCHAM, Roger, a very distinguished scholar and 
writer, was horn at Kirby Wiske, a village in Yorkshire, 
neaT Northallerton, about the year 1515. John Ascham, 
his father, was house-steward m the family of Scroop, and 
by his wife Margaret was connected with several respect- 
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able families A short time before his death, Sir Anthony 
Wingfield having conceived a predilection for his third son 
Roger, took him into his family, and extended his bounty 
so far as to give him the advantage of a private education 
along with his own sons Under a domestic tutor he made 
a rapid progress m classical learning, and early discovered 
a great partiality for reading. The superiority of genius 
and docility of temper -which he constantly displayed in- 
duced his patron to send him to St John’s College, Cam- 
bridge, m the year 1530. 

The revival of Greek and Roman literature at the period 
Ascham entered upon his studies was peculiarly favourable 
to the natural bent of his inclination. A desire of excel- 
ling unifor ml y influenced his conduct , and, adopting the 
maxim Qui docet discit , he began to teach boys the rudi- 
ments of the Greek language, as soon as he was acquainted 
with the elementary parts himself His plan was approved 
by Pember, and under the direction of this valued fuend 
he soon became acquainted with the best Greek and Latin 
authors He devoted himself particularly to Cicero and 
Csesar, and from his constant study of these writers acquired 
the elegant Latin style which proved so honourable and 
so advantageous m the after part of his life Ascham took 
his degree of Bachelor of Arts m his 18th year, and was 
chosen fellow of the college about a month aftei wards 
The favourable disposition, however, which he manifested 
towards the reformed religion was no small obstacle m 
the way of his preferment. He was admitted Master of 
Arts m the year 1537, and about this period he began to 
act m the capacity of a tutor 

His reputation for Greek learning soon brought him many 
pupils, several of whom afterwards rose to considerable 
eminence. Of these one of the most distinguished was 
■William Gnndall, who obtained the station of master of 
languages to the Lady Elizabeth, upon the recommendation 
of Sir John Cheke The reason why Ascham himself was 
not appointed to that honourable office is not known ; but 
his partiality for the umveisity seems, from a hint m one 
of his letters, to have been the cause At that period 
there was no particular chair appropriated to the Gicek 
language, but Ascham was appointed by the university to 
read lectures upon that language in the schools. A dis- 
pute arose in the university at that time about the pronun- 
ciation of the Greek language, m which Ascham fiist 
opposed the method observed by Sir J ohn Cheke and Sir 
Thomas Smith ; but, upon more mature deliberation, he 
adopted that method, which has ever since been practised 
m the English schools Both on account of the beauty of 
his handwriting, and the purity and elegance of his Latin, 
he was employed to write the public letters of the univer- 
sity. In 1544, on the resignation of Cheke, he obtained 
the appointment of university orator, an office which he 
retained with great reputation during the period he was 
connected with the university 

By the advice of his friend Pember, he turned his atten- 
tion to the study of instrumental music, and thereby 
enlivened his leisure hours, and prepared his mind for re- 
newed exertion. In his study he also amused himself with 
embellishing the pages of his manuscripts with beautiful 
drawings, and in the field he took part in the diversion of 
archery. The learned Ascham did not deem his labour 
improperly bestowed in writing a book entitled Tozo- 
pfolus , in an age when the proper use of the bow was of 
more importance than for mere amusement. This work 
was written in a more natural, easy, and truly English 
diction than had hitherto been in use ; and it also abounds 
with beautiful allusions and curious fragments of English 
history. A scham candidly acknowledges that, being anxious 
to make the tour of Italy, which was then the great re- 
public of letters, and particularly of Greek literature, he 
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wished, by dedicating his book to the king, to obtain a 
pension to enable him to make that tour It reflects 
credit on Hemy VIII. that m the year 1545 he settled 
upon Mm an annual pension of £10, which Dr Johnson 
estimates at the value of ,£100. Upon the death of Hemy 
this pension was renewed by Edward YI , to whom Ascham 
was afterwards appointed Latin secretary. 

For some years he received an annual gratuity from Lee, 
archbishop of Yoik, but the amount of it is not recorded , 
and, in 1548, upon the death of his pupil Gnndall, pre- 
ceptor to the Lady Elizabeth, his pupils and writings had 
acquired him such celebrity, that he was appointed to 
direct the studies of that pnneess. He successfully ac- 
quitted himself m that honourable charge , but two yeai s 
after, from some unknown cause of dissatisfaction, lie 
returned to the university, having taken an abiupt leaia 
of the princess. This conduct of his did not greatly 
affect his favour with royalty, for m the same year lie was 
recalled to couit, and appointed secretaiy to Sir Richaid 
Morisme, ambassador to the Emperor Chailes Y On his 
way to London he paid a visit to Lady Jane Grey, whom 
he found in her chamber reading Plato’s Phccdo, m Greek, 
“and that,” says he, “with as much delight as some 
gentlemen would read a meriy tale m Boccace,” while the 
duke and duchess, and the lest of the household, weie 
hunting in the park. 

In the character of secretaiy to Sir Richard, besides aid- 
ing him m the management of his public affairs, he also 
conducted Ms private studies. During the mornings of 
four days in the week, he read with him a poition of 
Herodotus or Demosthenes, and m the evenings some 
pages of Sophocles or Euripides, on the other mornings 
he wrote the letters of public business, and on the even- 
ings he eithoi wrote his own private lettois, or continued 
his diaiy and remarks. While Ascham rvas on his travels, 
he made a short excursion to Italy, but was much disgusted 
with the manners of the people, especially of the Venetians 
After his return from that tour, he published a curious 
tract, entitled A Report and Discount of the Affairs and 
State of Gei many, Ac 

Upon the death of Edward YI, Moi Line was recalled, 
and Ascham returned to the university The accession of 
a Catholic queen held out little prospect of advancement 
to a Piotcstant, but Ins fortune soon took a favourable 
turn, through the mteiest of Bishop Gardiner, who ob- 
tained for him the office of Latin secretaiy to the queen, 
with a salary of £20 a year, and permission to retain lm 
university emoluments. The prudence of Ascham enabled 
him to act a respectable part, both under the govern- 
ment of Maiy, and also in the most perilous situations 
during the reign of Elizabeth ; and the readiness and ele* 
gance of his Latin style rendered him a useful member at 
couit. He is reported to have written, during the course 
of three days, 47 letters to persons in the highest ranks 
of life 

When the crown passed to Elizabeth, it made little 
alteration in the condition of Ascham, who still retained 
Ms station. He spent several hours every day in reading 
the learned languages with the queen. Her proficiency 
was equal to his pains ) and it might have been expected 
that Ms services would have received some reward more 
ample than £20 per annum, together with the prebend of 
Westwang. The allegation that the queen kept him poor 
because he was extravagant and addicted to cock-fighting, 
is hardly satisfactory. 

In consequence of a conversation which took place in 
the apartment of secretary Cecil, upon the subject of edu- 
cation, Sir Richard Saekville, who was present, requested 
Ascham to write a book on the general subject of educa- 
tion. This work is entitled The Scholmaster, and contains 
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many excellent directions to the instructors of youth, par- 
ticularly with regard to teaching languages, where he 
iecommends the method of double translation. It was 
published by his widow after his death. By too close 
application m composing a poem, which he intended to 
present to the queen on the New Year’s day of 1569, he 
was seized with an illness which proved fatal. He died 
on the 23d of December 1568. His death was universally 
lamented, and the queen expressed her regiet by saying, 
that “she would rather have lost £10,000 than her tutor 
Ascham ” Ills epistles, which are valuable both on ac- 
count of their style and histoncal information, were 
published after his death, and dedicated to the queen , the 
be3t edition is that of Elstob, published at Oxfoid m 1703 
His English woiks were published m 4to, with a life by 
Dr Johnson, m 1771 This edition has been reprinted m 
8vo. The whole woiks have been edited by Di Giles, 
London, 1861-5 Of the Toxophitus and Scholemaster 
there are seveial reprints. 

ASCIIE, Rabbi, was the first and chief editor of the 
Talmud. He was born at Babylon in 353 a d , and was 
in high repute among his contomporaiies for his great 
learning He began the Babylonian Talmud , and spent 30 
years of his life at it He left the work incomplete, and it 
was finished by his disciples, Rabbi Abma and Rabbi Jose 

ASCHERSLEBEN, a manufactunng city of Piussia, m 
the government of Magdebuig, formeily the chief town of 
a circle It contains one Roman Catholic and five Pro- 
testant churches, a synagogue, a pool -house, an asylum 
for destitute children, and several schools The discovery 
of coal in the neighbourhood has at once stimulated and 
altered its industiics. In addition to the manufactuie 
of woollen waies, for which it has long been known, there 
18 now extensive production of vinegar, paraffin, potash, 
and especially beotroot-sugar ; while the surrounding dis- 
tiict, which was foimoily devoted m great part to market- 
girdemng, is now tinned almost entuely into beetioot 
fields Population, 16,741. Ascheisleben was probably 
founded in the 11th ceufcuiy by Count Esika of Bullen- 
stedt, the ancestor of the house of Anhalt, whose giandson, 
Otto, called himself count of Ascama and Asehersloben, 
deriving the former part of the title fiom his castle in the 
neighbourhood of the town On the death of Otto III. 
(1315) Asehersloben passed into the hands of the bishop 
of Halbeistadt, and at the peace of 1648, was, along with 
the bishopiic, united to Brandenburg 

ASCLEPIADES, of Pmsa m Bithyma, a celebrated 
physician, flouiished at Rome m the end of the 2d century 
b a He travelled much when young, and seems at first 
to have settled at Rome as a rhetoncian In that profes- 
sion he did not succeed, but he acquired great reputation 
as a physician lie founded his medical practice on a 
modification of the atomic or corpuscular theory, accoiding 
to which disease results from an h regular or inharmonious 
motion of the corpuscles of the body His remedies were, 
therefore, directed to the restoration of hannony, and in 
many cases were not unpleasant He trusted most to 
changes of diet; accompanied by friction, bathing, and 
exercise, though he also employed emetics and bleeding 
He recommended the use of wine, and m every w f ay strove 
to render himself as agreeable as possible to his patients. 
His pupils were very numerous, and the school formed by 
them was called the Methodical. Asclepiades died at an 
advanced age from the effects of a fall. 

ASCOLI ( Asculum Ticenum), the chief town and a 
bishop’s see In the Italian province of Ascoli Piceno, 
situated on a rising ground on the river Tronto ( Truentus ), 
a few miles to the west of the Apennines, and command- 
ing a large and fertile plain. It possesses a citadel, a 
cathedral, built on the site of a basilica erected by Oon- 
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stantine on tho ruins of a temple of Heicules, a number 
of other churches, that of St Francesco dating from the 
14th century, and remains of an ancient theatre, temples, 
<kc The city is built of tiaveitme, and many of its public 
buildings weie designed by Cola dell’ Amatnce It 
carnes on considerable trade, and manufactures woollen 
cloth, leather, hats, majolica, glass wares, wax, rosoglio, 
confections, &c Population, 22,937. 

Asculum was the chief city of the Piceni, and a place 
of great strength. It was captured by P Sempromus 
Sophus (268 b c ), but afterwards took an important 
part m the Social War, and defied for a time the Roman 
consul Pompeius Strabo It fell 89 b o , Judacilius, its 
gallant defendei , put an end to his life , its magistrates 
were executed, and its inhabitants banished At a later 
penod it received a Roman colony, and iccovered its pros- 
perity In 545 A o. it was besieged by Totila It was 
under the conti ol of its bishops fiom the 3d to the 13th 
century, afterwards passed under thepow r er of the Malatesti 
of Rimini , and m 1426 was annexed to the Papal States 
by Pope Mai tin Y 

ASCONIUS PEDIANUS, Quintus, author of some 
commentanes on Cicero, was bom probably a year or two 
befoie the Chustian eia, and died about 83 a.d He is 
supposed to have been a native of Padua Some minor 
woiks ascubcd to him have been lost ; all that are now 
extant consist of commentanes on some of Cicero’s orations. 
These notes, written m very pure Latin, relate chiefly to 
matteis of law, histoiy, oi antiquities, and are very valuable 
for the light they cast on some obscure paits of Cicero. 
As tho commentanes on the Vemne oiations deal more 
with questions of giammar, and do not show such purity 
of diction as the otheis, it has been conjectured that they 
are not the woik of Ascomus The manuscript of the 
commentaries was discovered in 1416 by Poggio Bracciolmi 
in tho cellars of tho convent of St Gall. He took a 
copy of it, fiom which, as the ongmal has been lost, all 
subsequent reprints have been taken. The best recent 
edition is by Orelli and Baiter, forming part of their largo 
edition of Ciceio’s woiks See also Madvig, De Ascomi 
Pediani Comment at iis Disp%itatio, Copenhagen, 1828. 

ASELLI, Asellius, oi Asellio, Gasparo (bora 1581), 
a physician of Ciemona, afterwards piofessor of anatomy 
at Pana He is best known by his important discovery 
of the Lacteal Vessels. His treatise [De ladibus, Milan, 
4to) on this subject was posthumous, being published in 
1627, a year after his death. 

ASGARD (from As, god, and gai d, home or hall), the 
home of the iEsm, qv , the Olympus of northern mytho- 
logy. The city of Asgard is fabled to have been built on 
the highest pait and in the middle of Ida’s plain, which is 
the very centre of the univeise. Here the iEsir erected a 
court for themselves with seats for twelve, and one high 
seat for Odm, the All-father, also a lofty abode for the 
goddesses, called Ymgolf. They worked diligently, played 
at games, were rich m gold and all precious things, and 
happy, till three maidens from Jotunheim, the giants’ 
woild, crossed Ida’s plain, and entered Asaheim, when 
corruption spread amongst its inmates. Asgard had many 
mansions, the largest and noblest of which was Gladsheim ; 
whilst another, not so spacious, but the fairest of all, and 
brighter than the sun, was called Gimli This will stand 
when both heaven and earth have passed away, and will 
be the habitation of all good and upright men through 
eternity. When the iEsir created men, and placed them 
in Midgard, they connected the latter with Asgard by a 
bridge, Bifro'sh, known to mortals as the rainbow, which 
also leads to the sacred fountain of TJrd, by the ash 
Yggdrasil, where the gods of Asgard take council together. 
For the other parts of Asgard, which are closely interwoven 
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with, the history of the creation of the world and of man- 
kind, as taught m the Odimc faith, the reader is referred 
to Mythology, m which the subject is treated more at 
length. The historical explanation of Asgard, as given 
by the early northern authorities, is that, m the country 
called Asaheim to the east of Tanagvise (the Tanais or 
Don) m Asia, there was a city, Asgard, m which ruled 
a great chief, known as Odm or Woden, who presided 
over the religious sacrifices which were held there At 
that time the Roman generals were marching over the 
■world, and reducing nations to subjection, and Odm, fore- 
knowing that he and his posterity would occupy the 
northern lands, and unwilling to encounter the Romans, 
left Asaheim with a vast multitude of followers, and wan- 
dered first westward to Garderike (Russia), and afterwards 
to Saxland (North and East Germany) After some time he 
proceeded northward, till at length he came to the Malar 
Lake in Sweden, where he settled at a place known as 
Sigtuna, the present Upsala His twelve diar, or chief 
priests, m the course of time founded states for themselves, 
and everywhere set up the laws and usages which they 
had followed m Asaheim. Here we have an historical 
link with the mythic stoiy of Odin’s halls in Asgard, and 
his twelve attendant JSsir, but we have no means of 
fixing the date of the events referred to It has been 
conjectuied that Odm may have lived at the time when 
Mithndates Eupator was defying the armies of Rome, 
120-80 b o , and that, to avoid subjection to either power, 
he and other Sarmatian or Caucasian chiefs left their 
settlements on the Black Sea, and wandered forth in search 
of new and independent homes, to the north and west of 
the primary Asiatic seat of their tribes. It is not im- 
probable that traditionary records of sucb earlier migra- 
tions had lingered among the people dwelling on the shoies 
of the Euxine, for it is certain that, whatever may be the 
age of Odin’s appearance m Scandinavia, previous waves of 
population had passed from the Black Sea to the Baltic, 
and cleared the way for the reception of that highest 
phase of Aryan civilisation bi ought to Noithem Euiope 
by Odm and his followers 

ASGILL, John, an eccentric water who flourished 
during part of the 17th and 18th centunes The exact 
date of his bnth is uncertain. He was bicd to the law, 
and gained considerable reputation, not only by his skill 
in his profession, but from bis first published writings. 
These consisted of two pamphlets — the fiist advocating the 
establishment of some currency other than the usual gold 
and silver, the second on the registry for titles of lands 
His affairs, however, became embarrassed, and m 1699, 
when a commission was appointed to settle disputed claims 
m Ireland, he set out for that country, attracted by the 
hopes of practice Before leaving London he put in the 
hands of the printer a tract, entitled An Argument pr wing 
that, according/ to the Covenant of Eternal Life revealed in 
the Scripture , Man may be translated from hence into that 
Eter nal Life without passing thi ough Death. The fame of 
this extraordinary pamphlet, in which Asgill spoke of 
dying as an unnecessary and foolish custom, preceded the 
author, and was of material service m securing his pro- 
fessional success He amassed money, and purchased an 
estate, which unfortunately involved him in a lengthy liti- 
gation In 1703 he took his seat m the Irish Parliament, 
but was dismissed after four days on account of his so- 
called blasphemous pamphlet. In 1705 he sat in the 
English Parliament for Bramber, but in 1707 he was ex- 
pelled, nominally on account of his unlucky pamphlet, but 
really, perhaps, because of his debts The remainder of 
his life he spent m the Fleet and King’s Bench prisons, m 
one of which he died m 1738 He wrote a number of pam- 
phlets on the Pretender and on the Hanoverian succession 
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Several of his tracts were collected, and published m 
London, 1715. 

ASH (French, Fiene, German, Esche) is the name 
given to several kinds of trees The taller or common 
ash (Fraxmus excelsior ) belongs to the Natural Oidei 
Oleacece, tbe olive family. It is distinguished by its 
fruit, which is dry and winged Normally the fruit should 
be two-celled and two-seeded , but geneially, by abortion, 
there is only one cavity and one seed The Hebiew woid 
Oren, translated ash m Isaiah xhv 14, cannot refer to an 
ash tiee, as that is not a native of Palestine, but piobably to 
the Syrian pine [Emus halepensis) The ash is indigenous 
m Europe, and also extends to Asia The tree is distin- 
guished for its height and contour, as well as for its gi ace- 
ful foliage It is one of the most useful of British trees 
as regards both timber and rapidity of growth The tree 
attains a height of from 50 to 80 feet, and flowers m 
March and April, before the leaves aie developed It 
thuves best in a dry loamy soil, and, as it exhausts the 
soil m which it grows, it injures plants growing near it 
The flowers grow m clusters, but aie not showy The 
leaves are compound, and unequally pinnate A variety 
of ash, called Er axinus helerophylla, diveise-leaved, has 
simple leaves Anothex variety of ash is met with m whu h 
the branches aie pendulous and weeping Sometimes tins 
variety is giafted on the tall stem of the common ash, 
so as to produce a pleasing effect. It is said that tbe 
weeping variety was fiist observed at Gamhngay, in Cam- 
bridgeshire A variety also occurs with curled leaves, and 
another with warty stems and branches, called Fr ax mini 
verrucosa In Europe there is also a small-lea\ ed ash, 
called Fraxmus pa? vifoha In Amenca there are several 
additional species — such as Fr axinus amcr uana , the white 
Amencan asb , F pubescens, the black ash , and F sam~ 
bucifolia, the wmtei ash Another plant which beaus the 
name of ash is Fi axinus Or nus, or, more properly, Orn i , ' 
europcea , the flowering or manna ash Another species is 
Omus i otmidifoha, the lound-lcavcd manna ash The 
manna ash is a small tree found m Italy, and extending to 
Switzerland, South Tyrol, Hungary, Greece, Tuikoj, and 
Asia Minor It also glows m the islands of Siulj, Cor- 
sica, and Sardinia It blossoms early m summer, pioduo 
mg numerous clustcis of whitish flowers The word muima 
was fiist applied to the food supplied inuaculously ter the 
Israelites m the desert, but what it was cannot be deter- 
mined The name is now given to various saccharine 
exudations The manna of commeicc is collected almost 
entirely m Sicily from the manna ash. In order to get it, 
transverse cuts arc made deep into the baik, so as to allow 
the manna to exude. The best kind is called “flake” 
manna. It consists of manna sugar, or mauiute. The 
mountain ash belongs to a totally different family from the 
common asb. It is called Pyr us aucuparia , and belongs 
to the Natural Order Posacecc, and the tribe Pontecc, which 
includes also apples, pears, &c Its common name m Scot- 
land is tbe rowan tree, and it is well known by its succu- 
lent scarlet fruit. Pear trees are sometimes grafted on the 
mountain ash. The name of poison ash is given to lihws 
venenata, belonging to the Anacardiacece (Cashew family). 
The bitter ash of the West Indies is Simaruba excelm, 
which belongs to the Natural Family Simarubaceuc, The 
Cape ash is Ekebergia capensis, belonging to the Natural 
Order Meliaceoe The prickly ash, Xanthoxylon fr cubic tmt, 
belongs to the Natural Order Xanthozylaceae. 

ASH-WEDNESDAY, the first day of Lent, is supposed 
to have received this name from a custom in the church of 
sprinkling ashes on the heads of penitents then admitted 
to penance. The early church did not commence Lent 
until the following Sunday; the additional days were pro- 
bably included by Gregory the Great. 
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ASHANTEE, or Sianti, a country m "Western Africa, 
in the interior of the Gold Coast, the extent and popula- 
tion of which can only be approximately given. Stretch- 
ing from lat. 5° to 9° N., and from long. 0° to 4° W , it 
comprises about 70,000 English square miles, and its 
population has been variously stated at from 1,000,000 to 
3,000,000. 

Tradition represents the Ashantees as deriving their 
origin from bands of fugitives, who, two or three centuries 
ago, were driven before the Moslem tribes migrating south- 
ward from the countries on the Niger and Senegal Hav- 
ing cleared for themselves a region of impenetrable forest, 
they defended themselves with a valour which, becoming 
part of their national character, raised them to the rank of 
a powerful and conquering nation They are supposed to 
be originally of the same race as the Fan bees, nearer the 
coast, and speak the same language The separation of 
Fantees and Ashantees is ascribed to a famine which drove 
the former south, and led them to hve on fan, or herbs, 
while the latter subsisted on san, or Indian corn, &c 
(whence the names Fantees and Santees). 

Ashantee proper is covered with almost impenetrable 
forest, the routes through which consist meiely of narrow 
winding tracts, where, though it is possible for a man to 
ride, or a palanquin to be carried, no waggon of any de- 
scription could pass. Many of the trees attain splendid 
proportions, but the monotony is oppressive, and is hardly 
ever relieved by the sight of either bird or beast The 
country round the towns m the interior, however, is cul- 
tivated with care, the fields being kept clean, and yielding 
in abundance gram, yams, vegetables, and fruits The ter- 
ritory yields also a considerable quantity of gold. The 
Ashantees are skilful in several species of manufacture, 
particularly in weaving the great African fabric of cotton 
Their pottery and works in gold also show skill, though 
surpassed by those produced m the more southern countries. 
A large quantity of silver-plate and goldsmith’s work of 
great value and considerable artistic elaboration was found 
in 1874 in the king’s palace of Coomassie, not the least 
remarkable objects being masks of beaten gold The in- 
fluence of Moorish art is perceptible m everything 

The government of Ashantee is a mixture of monarchy 
and military aristocracy , the lower ordeis being held m 
complete thraldom, and liable to be put to death or sold 
into slavery at the will of the chiefs. The king carries on 
all the ordinary administration of the state , but in ques- 
tions relating to peace or war he is bound to consult the 
council of the caboceers or captains. Each of these cabo- 
ceers keeps a little court, where he makes a profuse display 
of barbaric pomp Polygamy is indulged m to an enor- 
mous extent, the king has a regular allowance of 3333 wives, 
hut many of these are employed as guards or m menial 
services. The crown descends to the king’s brother, or his 
sister’s son, not to his own offspring. 

The dreadful system of human sacrifice, practised among 
the Ashantees, is founded on a wild idea of piety towards 
parents and other connections — the chiefs fancying that 
the rank of their dead relatives m the futuie world will he 
measured by the number of attendants sent after them. 
There are two periods, called the great Adai and little Adai, 
succeeding each other at intervals of eighteen and twenty- 
four days, at which human victims, chiefly prisoneis of 
war or condemned criminals, are often immolated to a 
monstrous extent. On the great Adai, which always falls 
on a Sunday, the king visits the burial-grounds of the 
princes and the royal mausoleum at Bantama, where the 
skeletons of his predecessors — their bones held together 
by links of gold — sit m grim mockery »of state. Still more 
dreadful is the “ custom” celebrated after the death of the 
king, or any member of the royal house. 
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Early in tip 18th umturv the Ashantees fust came undei the 
notice of Euiopeans, tluougli their successful wars with the king- 
doms bordering on the niantime temtory Osai Tutu may be con 
bideied as the real founder of the Ashantee power He either built 
or greatly extended Coomassie, the capital , he subdued the neigh- 
bouring state of Denkeia (1719) and the Mahometan countries of 
Gaman and Banna, and extended the empire by conquests both on 
the east and west At last he was defeated and slam (1731) , but his 
successor, Osai Apoko, made further acquisitions towaids the coast. 

In 1800, Osai Tutu Quamina, an enterprising and ambitious man, 
who appears early to have formed the desire of opening a communi- 
cation with white nations, became king About 1807 two chiefs of 
the Assms, whom he had defeated in battle, sought refuge among 
the Fantees, the ruling people on the coast On the refusal of the 
Fantees to deliver up the fugitives, he invaded their country, 
defeated them, and drove them towards the sea At length they 
reached the town of Annainaboe, wlieie there was then a British 
fort The governor exhorted the citizens to come to terms, and 
offered to mediate ; hut they resolved to abide tbe contest 
The result was the destruction of the town, with great slaughter 
of the inhabitants The Ashantees failed, liowevei, to storm the 
English fort, though the garrison was reduced from 24 to 8 men 
A truce was agreed to, ancl the king refusing to treat except with 
the chief governor of Cape Coast, Colonel Toiranue repaired to Anna* 
maboe, where he was received with gieat pomp A tieaty was con- 
cluded by which the whole territory' of Fantee, including Cape Coast 
Castle, was ceded by right of conquest to the Ashantee empire 

In 1817 the British Government bent Messrs James, Bowdich, 
and Hutchison on a mission to Coomassie They weie received 
with dignified politeness After one oi two harmonious interview 
the king adv aueed a claim for certain sums which the British w e: t 
bound to pay to the native Governments, and which the Fante< * 
had been au nstonied to receive, for permission to hold fortified 
faetones Mr James proposed to refer tins claim to the Government 
at Cape Coast Castlo , wheioupon the king bioke out into uncon- 
trollable rage, calling the deputies cheats and liais Messrs Bow 
dich and Hutchison, thinking that the English interest* and the 
safety of the mission weie endangered, took the negotiation info 
their own hands A treaty was concluded, by which all the king’s 
demands were satisfied , and, altei a lesidence of scvcial months, 
they returned to Capo Coast 

The Government at home, though they demurred somewhat to 
the course that had been pursued, saw the wisdom of cultivating 
intercourse with this powerful African king They sent out, there- 
fore, to Ins couit, as a fixed resident, M Dupuis, who artived at 
Cape Coast in January 1819 By that tune the Bntish local 
Government had been gained over to the intei est of the Fantees 
An insurrection had ansen in the interior of the Ashantee temtory, 
respecting which exaggerated rumours had been listened to with 
blind credulity. Insulting messages w ere sent to the kmg, who w as 
also informed that the inhabitants of Cape Coast were setting Ins 
authority at defiance, and were forming a wall to defend the town 
The governor, on vanou3 pretences, detained M Dupuis for some 
time ; but at length, on the aruval of more than one ambassador 
from the king, allowed him to pioceed M Dupuis set out on the 
9th February 1820, and on the 28th aimed at Coomassie. After 
seveial confidential meetings with the kmg, a tieaty was diawn up, 
which adjusted all the differences between the two parties The 
king dismissed M Dupuis with many maiks of esteem and kind- 
ness, sending along with him two natives of distinction, to pioceul 
as ambassadors to England On his lotuin to Cape Coast he found 
that the governor disowned the tieaty, as betraying British mteiesti 
and transferring to Ashantee the sovereignty of the Gold Coast M 
the same time the Fantee party persuaded Sir George Collier to 
lefubc to transport the Ashantee ambassadors to Britain. 

M Dupuis letumcd to England to repie&ent the particulars to 
the Government ; but an entire change meantime took place m tho 
administration of British affairs m Africa The African Company 
was abolished by Act of Pai Lament m 1821, and the forts anu 
possessions tiansferred to the Ciown. Sir Charles M'Carthy was 
invested with the government of all this lango of coast. On his 
arrival in 1822 he adopted the Fantee policy, placed the town m a 
posture of defence, and formed alliances with the neighbouring 
tribes It was hoped that the hostile attitude of the English would 
overawe the kmg, but he speedily declared open war 

After one or two unimportant successes, the Butish force was 
completely routed in Essamaco, near the boundary stream of the 
Prah, by a native army of about 10,000 men Sir Charles M'Carthy 
was slain, and only 60 men, including two officers, returned to the 
castle On the very day of this defeat Osai Tutu Quamma died, 
and was succeeded by Osai Okoto The Ashantee aimy now marched 
upon Cape Coast, laying waste the country with fire and swoid 
At that place, however, detachments of reserve had united with tbe 
wrecks of the mam corpB, and vigorously prepared for defence. The 
king made repeated and desperate assaults, hut at last sustained a 
signal defeat at Dudowah, on the 7th August 1826 In 1828 all 
public establishments were withdrawn by the Biitish Government, 
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*ad the chief power was transferred to a company of African mer- 
chants In 1831 the king was obliged to purchase peace at the 
price of 6000 ounces of gold, and to send his son as a hostage to 
Cape Coast Castle Since this event the Ashantee powei has be- 
come extinct on the coast By the treaty concluded at the end of 
the war, the river Prah was fixed as the boundary of the Ashantee 
kingdom, and all the tabes to the south of it were placed under 
Batish protection 

In 1S43 the Crown resumed the government of the Gold Coast 
Towards the end of 1852 the Ashantee monarch seemed disposed to 
interfere with the states absolved from his jurisdiction Two Assm 
chiefs, who had revolted from Ashantee and joined the Fantee 
alliance, were discovered to he intriguing with the king of Ash- 
antee , and that monarch, under pretext of making “custom’’ for 
the late chief of Denkera, crossed the Prah with a force of about 
7000 men These warlike movements naturally excited much un- 
easiness at Cape Coast Castle, hut the negotiations of the authonties 
were successful in averting the storm From 1853 to 1863 there 
was peace between Ashantee and the Government of Cape Coast 
Castle , but in the latter year disagreements broke out on account 
of a refusal to deliver up certain Ashantee refugees In 1867 it 
was agreed that all the Butch forts to the east of the Sweet River 
should he handed over to Bntam m exchange for all the Bntish 
forts to the west of that river Unexpected difficulties, however, 
arose, which led the Dutch Government to offer all their possessions 
m that distuct to Britain, on certain commercial privileges being 
guaranteed to them Hereupon the king of Ashantee objected to 
the transfer of Fort Elmma , but the superiority he alleged was 
completely disproved, and the proposal took effect on April 6, 1872 

Meanwhile another matter of dispute arose between the king and 
the English Messrs Kuhne, Ramsayer, and Palmer, and a French- 
man named Bonnat, having been inveigled into captivity by an 
Ashantee chief, the Bntish Government demanded their surrender; 
but this, on various pretexts, was obstinately refused by the king 
War had for some time been imminent, and at length, on January 
22, 1873, an Ashantee force crossed the Prah, and invaded the 
Bntish protectorate. The importance of the invasion was soon 
recognised, not only by the local authorities, but by the Govern- 
ment at home , and measures were taken for the defence of the 
territory and the punishment of the assailants, which ultimately 
culminated m the despatch of Sir Garnet Wolselcy as her Majesty’s 
administrator, £800,000 being voted m parliament for the expenses 
of the expedition. On landing (October 2) at Cape Coast, he found 
that the Ashantee nation was in arms to the number of 40,000 , the 
Fantee tribes were fragmentary and languid , and the country was 
extremely unhealthy for European troops He determined, how- 
ever, to march to Coomassie, and dictate terms to the king fiorn his 
own capital On January 20, 1 874, the river Prah was crossed , 
on the 24th the Adansi hills weie reached ; on the 31sl there was 
severe fighting at Amoaful , on the 1st of Februaiy Becquah was 
captured , ana on the 4th the victorious army was m Coomassie 
The town was full of Ashantee soldiers, but no attempt was made 
to turn the fortune of the war As the rainy season was setting m, 
all possible haste was requisite , in two dajs, therefore, the home- 
ward march was commenced, the city being left behind in flames 
By the time that Fommanah was reached (February 13), the king 
sent his envoys to conclude a treaty, whereby he agreed, among 
other conditions, to pay 50,000 ounces of gold, to renounce all claim 
to homage from certain neighbouring kings, and all pretensions of 
supremacy over any part of the former Dutch protectorate, to pro- 
mote freedom of trade, to keep open a Toad from Coomassie to the 
Prah, and to do his best to eheck the practice of human sacrifice. 
Besides coloured troops, there were employed m this campaign about 
2400 Europeans, who suffered severely from fever and otherwise, 
though the mortality on the whole was slight. The success of the 
expedition was greatly facilitated by the exertions of Captains 
Glover, Butler, and Dalrymple, who effected important diversions 
with very inadequate resources 

Seethe works of Bowdich (1819), Dupuis (1824), Ricketts (1831), 
Beecham (18 41 ), Stanley, W mwood Rcade, Boyle, Brack enhury (1 87 4). 

ASHBURTON, a borough and market-town of England, 
in the county of Devon, 192 miles W.S.W. of London, and 
1 8 from Exeter. It stands in a valley surrounded on every 
side by hills, at a short distance from the river Dart, and 
consists principally of one long street. The church of St 
Andrew is a handsome Gothic structure, built in the form 
of a cross, with a tower 90 feet high. Ashburton was 
the seat of one of the stannary courts Before the 
Reform Act of 1832 it returned two members to parlia- 
ment; from that tune it returned one till 1868, when it 
was disfranchised. Population m 1871, 2335, pmieipally 
employed in the manufacture of serge, or in the tin and 
copper mines and slate quarries in the vicinity. 


ASHBY-DE-LA-ZOUCH, a market-town of England, 
county of Leicester, 17 miles noith-west of Leicester, on 
the railway from that city to Burton. The town, which 
derives the adjunct to its name from the Norman family 
of La Zouch, consists principally of one long street It 
contains six chuiches and chapels, and has a grammar 
school and several chanty schools The church of St Helen 
is a fine old building, containing the tombs of the Hunt- 
ingdon family, and a “ finger pillory ” The Ivankoe baths, 
erected m 1826, are much frequented for their saline 
waters, which, as containing bromine, are found useful in 
scrofulous and rheumatic complaints. To the south of the 
town are the extensive remains of Ashby Castle, built m 
1480 by Sir "William Hastings, ancestor of the eails ui 
Huntingdon, who was created baron of Ashby-de-la Zouch 
m 1461 It was one of the castles w which Mary Queen 
of Scots was confined Population (1871), 7302, pimcipally 
engaged in themannfactuie of stockings, leather, malt, and 
firebricks, or m the coal and iron mines of the vicinity. 

ASHDOD See Azottts. 

ASHFORD, a market-town of England, county of Kent, 
12 miles south-west of Canterbury, and 53 from London 
It is pleasantly situated on a gentle eminence near the 
junction of the upper branches of the river Stour, and is a 
chief station of the South-Eastern Railway. Many of its 
houses are well built and handsome , its principal street is 
nearly half a mile in length, and well paved and lighted 
It has a fine old Gothic church, with a lofty, well-propor- 
tioned tower, and many handsome monuments. The free 
grammar school was founded by Sir Norman Knatchbull in 
the time of Charles I. Population of pansh (1871), 8 158. 

ASHTON-UNDER-LYNE, or A snToir, a pail) amentary 
borough m the county of Lancaster, and hundred of Salford, 
on the northern bank of the river Tame, 64 miles east of 
Manchester, and 197 from London Like Manchester, it 
has had a rapid growth from an insignificant country town 
to a populous and thriving borough. Notwithstanding 
this it is well built, and contains many spacious streets anti 
handsome public edifices. Among the latter are 4 large 
churches, 15 dissenting chapels, a spacious town-hall, and a 
very large and prosperous market-house There are three 
banks, a savings-bank, a theatre, a mechanics’ institute, 
and numerous week-day and Sunday schools. The cor- 
poration have built, at a cost of £ 16, 000, a magnificent 
set of public baths There are three newspapers published 
in the town. At a short distance to the north of the town 
are the infantry and cavalry barracks, erected m 1843 at 
a cost of £42,500, and the union workhouse, erected in 
1851 at an expenditure of £12,000. A magnificent in- 
firmary, built and endowed by public subscriptions, fronts 
the workhouse. A large public park is provided for the 
people midway between this and neighbouring borough of 
Stalybridge A union hospital for infectious and other 
diseases has just been completed. The modern growth of 
Ashton dates from the introduction of the cotton trade in 
1769. It enjoys many facilities for manufacturing indus- 
try, coal being very plentiful m the neighbourhood, four 
important railway lines passing through it, and canals con- 
necting it with Manchester, Huddersfield, and Derbyshire. 
The town, though essentially modern, has m origin of great 
antiquity, and still exercises many of its ancient feudal 
customs and manorial privileges. It is divided into four 
wards, governed by a mayor, eight aldermen, and twenty- 
four councillors ; and since the Reform Act of 1832 it has 
returned one member to the House of Commons In 
1821 it had a population of only 9222, which in 1851 had 
increased to 29,798, chiefly engaged in spinning cotton 
yarn and weaving ginghams and calicoes by machinery in 
the numerous large factories. Population of parliamentary 
borough in 1871, 37,389 ; of municipal borough, 31,984 
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Asn. 1. FTTH IS division of the earth’s surface embraces the 
X north-eastern portion of the great mass of land 
which constitutes what is generally known as the Old 
Woild, of which Europe forms the north-western and 
Africa the south-western region. 



Sketch Map of Asia 


Ancient 2 Geography, in common with most of the other branches 
gflnprnph} 0 f human learning which have supplied the foundation of 
modern science, originated m Egypt and Greece, and its 
nomenclature naturally carries with it the stamp of the 
place where it had its birth. The earliest conceptions of 
geographical position were necessarily formed and expressed 
m relation to the region in which the ancient geographers 
lived and wrote , and the first steps m generalisation which 
recognised and distinguished the special characteristics of 
the countries and people grouped round the eastern end 
of the Mediterranean, and suggested the three great 
divisions of the Old World, attest the sagacity of the 
founders of geography, whose landmarks their successors 
still respect 

Ongm c f 3. Much doubt attaches to the origin of the words Europe, 
nair,e - Africa, and Asia. Some of the earliest Greek geographers 
divided their known world into two portions only, Europe 
and Asia, m which last Libya (the Greek name for Africa) 
was included Herodotus, who ranks Libya as one of the 
chief divisions of the world, separating it from Asia, re- 
pudiates as fables the ordinary explanations assigned to 
the names Europe and Asia, but confesses his inability to 
say whence they came. It would appear probable, how- 
ever, that the former of these words was derived from an 
Assyrian or Hebrew root, which signifies the west or setting 
sun, and the latter from a corresponding root meaning the 
east or rising sun, and that they were used at one time to 
imply the west and the east. There is ground also for 
supposing that they may at first have been used with a 
specific or restricted local application, a more extended 
signification having eventually been given to them. After 
the word Asia had acquired its larger sense, it was still 
specially used by the Greeks to designate the country 
around Ephesus. The word Africa is the Latin substitute 


I for the Greek Libya , its origin is obscure It may have 
| been a local name It was long used with special refer- 
ence to the country about Carthage, and this seems to hare 
been the case even to the time of the Mahometan conquest 
The idea of Asia as originally formed was necessarily in- 
definite, and long continued to be so, and the area to which 
the name was finally applied, as geographical knowledge 
increased, was to a great extent determined by arbitrary 
and not very precise conceptions, rather than on the basis 
of natural relations and differences subsisting between it 
and the surrounding regions 

4 The entire surface of the earth being about 196 mil Area, 
tons of square miles m area (of which 51 millions are land, 
and 145 millions water), Asia contains about 17 millions of 
square miles, or say one-third of the whole of the dry land 
and one-twelfth part of the whole smface of the globe. 
Europe contains about 3jj millions of square miles, or close 
upon one-fifth of the area of Asia; Africa, 1 1| millions, and 

the two Americas together, rather more than 15 millions. 

The remainder of the land belongs to Australia, the islands 
of the Eastern Archipelago and the Pacific, and the Antarctic 
regions. 

5 The northern boundary of Asia is formed by the Arctic Bn md- 
Ocean , the coast-line falls between the 70th and the 75th ftnes - 
parallels of N. lat , and so lies within the Arctic ciicle, hav- 
ing its extreme northern point m Cape Sievero-Yostochny 

(i t , north-east ), in lat. 78° N On the south the coast- 
line is far more irregular, the Arabian Sea, the Bay of 
Bengal, and the China Sea, reaching about to the northern 
tropic at the mouths of the Indus, of the Ganges, and of 
the Canton river; while the great peninsulas of Arabia, 
of Hmdostan, and Cambodia, descend to about the 1 Oth 
degree of N. lat, and the Malay peninsula extends wit Inn 
a degree and a half of the equator. On the west the 
extreme point of Asia is found on the shore of the Medi- 
terranean, at Cape Baba, in long. 26° E from Greenwich, 
not far from the Dardanelles. Thence the boundary passes 
m the one direction through the Mediterranean, and down 
the Red Sea to the southern point of Arabia, at the Straits 
of BAb-el-mAndeb, in long 45° E. ; and in the other through 
the Black Sea, and along the range of Caucasus, following 
approximately the 40th degree of N lat to the Caspian, 
whence it turns to the north on a line not far from the 
60th meridian, along the Ural Mountains, and meets the 
Arctic Ocean nearly opposite the island of Nova-Zembla. 

The most easterly point of Asia is Cape Vostochnyii (ie , 
east), in long 190° E , at the entrance of Behring’s Straits 
The boundary between this point and the extremity of the 
Malay peninsula follows the coast of the Northern Pacific 
and the China Sea, on a line deeply broken by the projec- 
tion of the peninsulas of Kamchatka and Corea, and the 
recession of the Gulfs of Okotsk, the Yellow Sea, Tonquin, 
and Siam, 

6. On the east and south-east of Asia are several mi- Islands, 
portant groups of islands, the more southern of which link 
this continent to Australia, and to the islands of the Pacific. 

The Kurile Islands, the Japanese group, Loo-choo, For- 
mosa, and the Philippines, may be regarded as unquestion- 
able outliers of Asia, Between the islands of the Malay 
Archipelago from Sumatra to New Guinea, and the neigh- 
bouring Asiatic continent, no definite relations appear ever 
to have existed, and no distinctly-marked boundary for Asm 
has been established by the old geographers in this quarter. 
Modern science, however, has indicated a line of physical 
separation along the channel between Borneo and the 
Celebes, called the Straits of Macassar, which follows ap- 
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proximately the 120th mendian of E long, to the west of 
which the flora and. fauna are essentially Asiatic m their 
type, while to the south and east the Australian element 
begins to be distinctly marked, soon to become predominant 
To this boundary has been given the name of Wallace’s 
line, after the eminent naturalist who first indicated its 
existence. 

7 Owing to the great extent of Asia, it is not easy to 
obtain a correct conception of the actual form of its outline 
from ordinary maps, the distortions which accompany pro- 
jections of large spherical areas on a fiat surface being 
necessarily great and misleading Turning, therefore, to 
a globe, Asia, viewed as a whole, will be seen to have the 
foim of a great isosceles spherical triangle, having its north- 
eastern apex at Cape Vostochnyu, in Behring’s Straits ; its 
two equal sides, in length about a quadrant of the sphere, 
or 6500 miles, extending on the west to the southern point 
of Arabia, and on the east to the extremity of the Malay 
peninsula , and the base between these points, occupying 
about 60° of a great circle, or 4500 miles, and being deeply 
indented by the Arabian Sea and the Bay of Bengal on 
either side of the Indian peninsula A great circle, drawn 
through Cape Vostochnyu and the southern point of Arabia, 
passes nearly along the coast line of the Arctic Ocean, over 
the Ural Mountains, through the western part of the Cas- 
pian, and nearly along the boundary between Persia and 
Asiatic Turkey. Asia Minor and the north-western half 
of Arabia lie outside of such a great circle, which otherwise 
indicates, with fair accuracy, the north-western boundary 
of Asia, In like manner a great circle drawn through 
Cape Vostochnyu and the extremity of the Malay penin- 
sula, passes nearly over the coasts of Manchuria, China, 
and Cochin China, and departs comparatively little from 
the eastern boundary. 

8. Although for the purposes of geographical nomencla- 
1 ture, boundaries formed by a coast line — that is, by depres- 
sions of the earth’s solid crust below the ocean level — are 
most easily recognised, and are of special convenience, and 
although such boundaries, from following lines on which 
the continuity of the land is interrupted, often necessarily 
indicate important differences m the conditions of adjoin- 
ing countries, and of their political and physical relations, 
yet variations of the elevation of the surface above the sea 
level frequently produce effects not less marked. The 
changes of temperature and climate caused by difference 
of elevation are quite comparable in their magnitude and 
effect on ah organised creatures with those due to differ- 
ences of latitude; and the relative position of the high 
and low lands on the earth’s surface, by modifying the 
direction of the winds, the fall of ram, and other atmos- 
pheric phenomena, produces effects in no sense less im- 
portant than those due to the relative distribution of 
the land and sea. Hence the study of the mountain 
ranges of a continent is, for a proper apprehension of 
its physical conditions and characteristics, as essential as 
the examination of its extent and position m relation 
to the equator and poles, and the configuration of its 
coasts. 

9 From such causes the physical conditions of a large 
part of Asia, and the history of its populations, have been 
very greatly influenced by the occurrence of the mass of 
mountain, which includes the Himalaya and the whole ele- 
vated area having true physical connection with that range, 
and occupies an area about 2000 miles m length and vary- 
ing from 100 to 500 miles in width, between the 65th and 
100th meridians east from Greenwich, and between the 
28th and 35th degrees of N. lat. These mountains, which 
are the highest in the world, rise, along their entire length, 
far above the line of perpetual snow, and few of the passes 
across the mam ndges are at a less altitude than 15,000 


or 1 6,000 feet above the sea Peaks of 20,000 feet abound 
along the whole chain, and the points that exceed that 
elevation are numerous, the highest hitheito measured 
being more than 29,000 feet above the sea A mountain 
range such as this, attaining altitudes at which vegetable 
life ceases, and the support of annual life is extremely diffi- 
cult, constitutes an almost impassible barrier against the 
spread of all forms of living cieatures The mountain 
mass, moreover, is not less important m causing a com- Tneti 
plete separation between the atmospheric conditions on its r^ucaJ 
opposite flanks, by reason of the extent to which it pene- m ’l' ort ‘ 
trates that stratum of the atmospheie which is in contact arce ' 
with the earth's surface and is effective m determining 
climate The highest summits cieate senous obstructions 
to the movements of nearly three-fourths of the mass of 
the air resting on this part of the eaitli, and of nearly the 
whole of the moisture it contains , the average height of 
the entire chain is such as to make it an almost absolute 
barrier to one-half of the air and thiee-touiths of the mois- 
ture, while the lower langes also produce important atmo- 
spheric effects, one-fouitk of the air and one-half of the 
watery vapour it carnes with it lying below 9000 feet 

10 This great mass of mountain, constituting as it does Uio- 
a complete natural line of division across a laige part of the on mot. 
continent, will form a convenient basis fiom which to w oik, 
in proceeding, as will now be done, to give a general view 
of the principal countries contained m Asia 

11. The summit of the gieat mountain mass is occupied 'libet. 
by Tibet, a country known by its inhabitants under the 
name of Bod, or Bodyul Tibet is a rugged table-land, 
narrow as compared to its length, biokeu up by a succession 
of mountain ranges, which follow as a rule the dueetnui 
of the length of the table-land, and commonly rise into 
the regions of perpetual snow, between the flanks of 
these lie valleys, closely hemmed in, usually nairow, having 
a very moderate inclination, but at intervals opening out 
into wide plains, and occupied either by avers, or frequently 
by lakes from which there is no outflow and the waters 
of which are salt. The eastern teinnnation of Tibet is m Its extent, 
the line of snowy mountains which flanks China on the 
west, between the 27th and 35th parallels of latitude, and 
about on the 103d meudian east. On the vve-it the table- 
land is prolonged beyond the political limits of Tibet, 
though with much the same physical features, to about the 
70th mendian, beyond which it tenmnates , and the ranges 
which ai© covered with perpetual snow as far west as 
Samarkhand thence rapidly dimmish m height, and ter 
inmate in low hills north of Bukhara. 

12 The mean elevation of Tibet may be taken as 1 5,000 Its motm- 
feet above the sea. The broad mountainous slope by >a!B8 * 
which it is connected with the lower levels of Hindustan 
contains the ranges known as the Himalaya, the names 
of Kouenlun, or Karakorum, have been given by some 
geographers to the northern slope that descends to the 
central plains of the Gobi, though these mountains are 
not locally known under those names, Kouenlun being ap- 
parently a Chinese corruption of some Turkish or Tibetan 
word, and Karakorum only one of the many passes that 
lead from Western Tibet to the northward. 

13. The extreme ngour of the climate of Tibet, which its chmite 
combines great cold with great drought, makes the country people, 
essentially very poor, and the chief portion of it little 

better than desert. The vegetation is everywhere most 
scanty, and anything deserving the name of a tree is hardly 
to be found unless in the more sheltered spots, and then 
artificially planted. The population in the lower and 
warmer valleys live in houses, and follow agriculture ; in 
the higher regions they are nomadic shepherds, thinly 
scattered over a large area. 

14. China lies between the eastern flank of the Tibetan china. 
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plateau and the North Pacific, having its noithern and 
southern limits about on the 40th and the 20th parallels 
of N. lat. lespectively The countiy though generally 
broken up with mountains of moderate elevation, possesses 
none' of very great importance apart from those of its 
western border. It is well watered, populous, and, as 
a rule, highly cultivated, fertile, and well wooded, the 
climate is analogous to that of southern Europe, with hot 
summers, and winters everywhere cold and in the north 
decidedly seveie 

Ltxi'j- 15. From the eastern extremity of the Tibetan moun- 
Chwexs tains, between the 95th and 100th meridians, high ranges 

region extend from about lat 35° N , m a southerly duection, 

which, spreading outwards as they go south, reach the sea 
at various points in Cochin-China, the Malayan peninsula, 
and the east flank of Bengal Between these xanges, 
which are probably peimanently snowy to about the 
27th degree of N lat, flow the great rivers of the 
Indo-Chinese peninsula, the Mekong, the Mendm, the 
Salwen, and the IrawAdy, the valleys of which form the 
mam portions of the states of Cochin-China (including 
Tonquin and Cainboja), of Siam (including Laos), and of 
Burmah. The people of Cochin-China are called Anam, it 
is probably from a coiruption of their name for the capital 
of Tonqum, Kechao , that the Poituguese Coehm has been 
derived All these countries are well wateied, populous, 
and fertile, with a climate veiy similar to that of eastern 
Bengal The googiaphy of the region m which the 
mountains of Cochin-China and Siam join Tibet is still 
very imperfectly known, but there is no ground left foi 
doubting that the great river of eastern Tibet, the Tachok- 
tsangpo, supplies the mam stream of the Brahmaputia. 
The two great rivers of China, the Hoang-ho and the 
Yang-tse-kyang, take their use from the eastern face of 
Tibet, the former from the north-cast angle, the latter from 
the south-east. The mam stieani of this last is called 
Bn-chu in Tibet, and its chief feeder is the Ya-lung-kyang, 
which rises not far from the Hoang-ho, and is considered 
the territorial boundary between China and Tibet 
British 16. British India comprises approximately the aiea 
India between the 95th and 70th meridians, and between the 
Tibetan table-land and the Indian Ocean. The Indian 
peninsula from the 25th degree of latitude southwards is a 
table-land, having its greatest elevation on the west, wheie 
the highest points rise to over 8000 feet, though the 
ordinary altitude of the higher hills hardly exceeds 4000 
feet , the general level of the table-land lies between 3000 
feet as a maximum and 1000 feet 

Great 17. From the delta of the Ganges and Brahmaputra on 
northern the east to that of the Indus on the west, and intervening 
plain between the table-land of the peninsula and the foot of 
the Himalayan slope of the Tibetan plateau, lies the great 
plain of northern India, which rises at its highest point to 
about 1000 feet, and includes altogether, with its prolon- 
gation up the valley of Assam, an area of about 500,000 
square miles, comprising the richest, the most populous, 
and most civilised districts of India, This great plain 
extends, with an almost unbroken surface, from the most 
western to the most eastern extremity of British India, and 
is e imposed of deposits so finely comminuted, that it is no 
exaggeration to say that it is possible to go from the Bay 
of Bengal up the Ganges, through the Punjab, and down 
the Indus again to the sea, over a distance of 2000 miles 
and more, without finding a pebble, however small. 

Rivera. 18. The great rivers of Northern India— the Ganges, 
the Brahmaputra, and the Indus— all derive their waters 
from the Tibetan mountain mass ; and it is a remarkable 
circumstance, that the waters of almost the whole of the 
summit of the plateau are carried off into British India 
Ixdween the 95th and 75th meridians, and that the only 
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part of the drainage thrown ofl to the north, is that of 
the northern mountain slope 

19 The population of India is very large, some of its Population 
districts being probably among the most densely peopled m and (>l1 - 
the world The countryis generally well cleared, and forests matQ ‘ 
aie, as a rule, found only along the flanks of the moun- 
tains, wheie the fall of ram is most abundant The more 
open parts are highly cultivated, and large cities abound. 

The climate is geneially such as to secure the population 
the necessaries of life without severe labour , the extremes 
of heat and drought are such as to render the land unsuit- 
able for pasture, and the people everywhere subsist by 
cultivation of the sod or commerce, and live in settled 
villages or towns. 

20. The island of Ceylon is distinguished fiom the Ceylon 
neighbouring paits of British India by little more than its 
separate administration and the Buddhistic religion of its 
population. The highest point in Ceylon uses to about 
9000 feet above the sea, and the mountain slopes aie 
densely covered with forest. The lower levels aie in 
climate and cultivation quite similar to the regions m the 
same latitude on the Malay peninsula. 

21. Of the islands m the Bay of Bengal, the Nicobar Nicobars 
and Andaman groups are alone worth notice They aie arii 
placed on a line joining the north end of Sumatra and maas ‘ 

Cape Negrais, the south-western extremity of Burmah. 

They possibly owo then existence to the volcanic agencies 
which are known to extend from Sumatra across this part 
of the Indian Ocean. 

22 The Laccadives and Maldives are groups of small Laccadives 
coial islands, situated along the 73d meridian, at no great Mal " 
distance from the Indian peninsula, on which they have aives ’ 
a veiy slight and ill-defined political dependency 

23. The portion of Asia west of British India, excluding High lands 
Arabia and Syria, forms another extensive plateau covei- of Per8ia - 
mg an area as large as that of Tibet, though at a much 
lower altitude. Its southern border runs along the 
Arabian Sea, the Persian Gulf, the Tigris, and thence 
westward to the noith-east angle of the Levant] on the 
north the high land follows nearly the 36th degree of 
N. lat. to the southern shore of the Caspian, and thence 
to the Black Sea and Sea of Marmora. Afghdnisidn , 
BaMckistdn , Irdn or Persia, Armenia , and the piovmces 
of Asia Minor, occupy this high region, with which they 
are nearly conterminous. The eastern flank of this table- 
land follows a line of hills drawn a short distance from 
the Indus, between the mouth of that river and the 
Himalaya, about on the 7 2d meridian 3 these hills do 
not geneially exceed 4000 or 5000 feet in elevation, but 
a few of the summits reach 10,000 feet or more. The 
southern and south-western face follows the coast closely 
up the Persian Gulf from the mouth of the Indus, and is 
formed further west by the mountain scarp which, rising 
in many points to 10,000 feet, flanks the Tigris and the 
Mesopotamian plains, and extends along Kurdistan and 
Armenia nearly to the 40th meridian] beyond which it 
turns along the Taurus range, and the north-eastern 
angle of the Mediterranean. The north-eastern portion 
of the Afghan table-land abuts on the Himalaya and Afghan- 
Tibet, with which it forms a continuous mass of moun- 
tarn between the 71st and 72d meridians, and the 34th 
and 36th parallels of N. lat. From the point of inter- 
section of the 71st meridian with the 36th parallel of 
latitude, which falls nearly on the pass called Eindu- 
hsh (a name which has been extended by geographers 
to the ridge on which it is placed), an unbroken range 
of mountain stretches on one side towards the north-east, 
up to the crest of the northern slope of the Tibetan 
plateau, and on the other nearly due west as far as the 
Caspian. The north-eastern portion of this range is of 
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gieat altitude, and separates the head waters of the Oxus, 
which run off to the Aral Sea, from those of the Indus 
and its Cabul tributary, which, uniting below Peshdwar, 
are thence discharged southward into the Arabian Sea 
The western part of the range, which received the name 
of Paropamisan Mountains from the ancients, diminishes 
in height west of the 65th meridian, and constitutes the 
northern face of the Afghan and Persian plateau, rising 
abruptly from the plains of the Turkoman desert, which lies 
between the Oxus and the Caspian. These mountains at 
some points attain a height of 1 0,000 or 1 2,000 feet Along 
the south coast of the Caspian this line of elevation is pro- 
longed as the Elburz range (not to be confused with the 
Elburz of the Caucasus), and has its culminating point in 
Demavend, which rises to 18,500 feet above the sea, thence 
it extends to the north-west to Ararat, which rises to 
upwards of 17,000 feet, from the vicinity of which the 
Euphrates flows off to the south-west, across the high lands 
of Armenia Below the north-east declivity of this range 
lies Georgia, on the other side of which province rises the 
Caucasus, the boundary of Asia and Europe between the 
Caspian and Black Seas, the highest points of which 
leach an elevation of nearly 19,000 feet West of Ararat 
high hills extend along the Black Sea, between which and 
the Taurus range hes the plateau of Asia Minor, reaching 
to the JSgean Sea , the mountains along the Black Sea, on 
which are the Olympus and Ida of the ancients, rise to 
6000 or 7000 feet, the Taurus is more lofty, reaching 
8000 and 10,000 feet; both ranges decline in altitude as 
they approach the Mediterranean. 

24 This great plateau, extending from the Mediter- 
ranean to the Indus, has a length of about 2500 miles from 
east to west, and a breadth of upwards of 600 miles on the 
west, and nowhere of less than 250 miles It lies generally 
at altitudes between 2000 feet and 8000 feet above the sea 
level. Viewed as a whole, the eastern half of this legion, 
comprising Persia, Afghanistan, and Baluchistan, is poor 
and unproductive The climate is very severe m the winter, 
and extremely hot in summer The rainfall is veiy scanty, 
and running waters are hardly known, excepting among 
the mountains which form the scarps of the elevated 
country. The population is sparse, frequently nomadic, 
and addicted to plunder ; progress in the arts and habits of 
civilisation is small. The western part of the area falls 
within the Turkish empire Its climate is less hot and and, 
its natural productiveness much greater, and its population 
more settled and on the whole more advanced. 

25. The peninsula of Arabia, with Syria , its continua- 
tion to the north-west, have some of the characteristics of 
the hottest and driest parts of Persia and Balu chistan 
Excepting the northern part of this tract, which is conter- 
minous with the plain of Mesopotamia (which at its highest 
point reaches an elevation of about 700 feet above the 
sea), the country is covered with low mountains, rising to 
3000 or 4000 feet m altitude, having among them narrow 
valleys in which the vegetation is scanty, with exceptional 
regions of greater fertility in the neighbourhood of the 
coasts, where the rainfall is greatest. In Northern Syria 
the mountains of Lebanon rise to about 10,000 feet, and 
with a more copious water supply the country becomes 
more productive The whole tract, excepting south-eastern 
Arabia, is nominally subject to Tuikey or Egypt, but the 
people are to no small extent practically independent, living 
a nomadic, pastoral, and freebootmg life under petty chiefs, 
m the more and districts, but settled m towns in the more 
fertile tracts, where agriculture becomes more profitable, 
and external commerce is established. 

26. The area between the northern border of the Per sian 
high lands and the Caspian and Aral Seas is a nearly 
desert low -lying plain, extending to the foot of the north- 


western extremity of the great Tibeto-Himalayan moun- 
tains, and prolonged eastward up the valleys of the Oxus 
and Jaxartes, and northwards across the country of the 
Kirghiz and Kassaks, to the south-western border of Siberia 
It includes Bukhara, Khiva, and Turhstan proper, m 
which the Uzbeg Turks are dominant, and for the most 
pait is inhabited by nomadic tribes, who are maiaudeis, 
enjoying the reputation of being the worst among a race of 
professed robbers The tribes to the north, subject to Russia, 
are naturally more peaceable, and have been brought into 
some degree of discipline In this tract the rainfall is nowhere 
sufficient for the purposes of agriculture, which is only pos- 
sible by help of nngation, and the fixed population (which 
contains a non-Tuikish element) is comparatively small, and 
restricted to the towns and the districts near the rivers 

27 The most northern extremity of the elevated Tibeto- Pamir 
Himalayan mountain plateau is situated about on the 7 3d 
meridian east, and 39° N. lat. This region is known as 
Pdmr; it has all the characteristics of the highest regions 

of Tibet, and so far fitly receives the Russian designation 
of steppe , but it seems to have no special peculiarities, 
and the reason of its having been so long legarded as a 
geogiaphical enigma is not obvious Fiom it the Oxus, or 
Amu, flows off to the west, and the Jaxartes, oi Sir, to the 
north, through the Turki state of Kokand, while to the 
east the waters run down past Kashgar to the central deseit 
of the Gobi, uniting with the streams from the northern 
slope of the Tibetan plateau that traverse the principalities 
of Y dr Lend and Khoten, which are also Turki. Heie the 
Tibetan mountains unite with the line of elevation which 
stretches across the continent fiom the Pacific, and which 
separates Siberia from the region commonly spoken of under 
the name of Central Asia 

28 A range of mountains, called Stanovoi, rising to lUnchurla 
heights of 4000 oi 5000 feet, follows the southern coast of 

the eastern extremity of Asia fi om Kamchatka to the borders 
of Manchuria, as far as the 135th meridian, in lat. 55° N. 

Thence, under the name of Yablonoi, it divides the waters 
of the liver Lena, which flows through Siberia into the 
Arctic Sea, from those of the river Amur, which falls into 
the North Pacific , the basin of this river, with its affluents, 
constitutes Manchuria Approximately at right angles to 
the last named range, another, known as the Khmgan, ex- 
tends between the 120th and 115th meridians, fiom the 
55th to the 42d paiallel of N. lat., east of winch the drain- 
age falls into the Amur and the Yellow Sea, while to the 
west is an almost rainless region, the inclination of winch is 
towards the central area of the continent, winch is Mongolia 

29 From the western end of the Yablonoi range, on the Mcngda. 
115th meridian, a mountainous belt extends along a some- 
what irregular line to the extremity of Pamir, known under 
various names in its different parts, and broken up into 
several branches, enclosing among them many isolated 
drainage areas, from which there is no outflow, and withm 
which numerous lakes are formed. The most important 

of these ranges is the Thian-shan, or Celestial mountains, 
which form the northern boundary of the Gobi desert; 
they lie along the 42d and 43d parallels of N lat., between 
the 75th and 95th meridians, and some of the summits 
are said to exceed 20,000 feet in altitude; along the 
foot of this range lie the principal cultivated districts of 
Central Asia, and here too are situated the few towns which 
have sprung up m this barren and thinly-peopled region. 

Next may be named the Ala-tau, on the prolongation of 
the Thian-shan, flanking the Sir on the north, and rising 
to 14,000 or 15,000 feet. It forms the barrier between 
the Issik-kul and Balkash lakes, the elevation of which is 
about 5000 feet. Last is the Altai, near the 50th parallel, 
rising to 10,000 or 12,000 feet, which separates the waters 
of the great nvera of Western Siberia from those that col- 
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lect into tlie lakes of Noith-west Mongolia, Zungana, and 34. Sumatra, the largest of the islands, is but thinly SumaH a, 
Kalka. A line of elevation is continued west of the Altai peopled, the greater pait of the surface is covered with dense 
to the Ural Mountains, not lismgto considerable altitudes, forest, the cultivated area being comparatively small, con- 
tkis divides the drainage of South-west Siberia from the fined to the low lands, and chiefly in the volcanic region 

great plains lying north-east of the Aral Sea near the centre of the island. Java is the most thickly J«u n 

30. The central area bounded on the north and noith- peopled, best cultivated, and most advanced island of the 

west by the Yablonoi Mountains and their western exten- whole Eastern Archipelago. It has attained a high degiee 
sion in the Tlnan-shan, on the south by the noithern face of wealth and prosperity undei the Dutch Government, 
of the Tibetan plateau, and on the east by the Khingan The people are peaceful and industrious, and chiefly 
range before alluded to, forms the great desert of Central occupied with agriculture. The highest of the volcanic 
Asia, known as the Gobi. Its eastern part is nearly con- peaks rises to 12,000 feet above the sea. The eastern 
terminous with South Mongolia, its western forms East islands of this group are less productive and less ad- 
Turkistan. It appears likely that no part of this great vanced 

central Asiatic desert is less than 2000 feet above the 35 Borneo, the most western and the largest of the Borneo 

sea-level. The elevation of the plain about Kashgar and nor them group of islands which extends between the me- 
Yarkend is from 4000 to 6000 feet The more northern ndiansof 110° and 1 5 0°E, as far as New Guinea or Papua, 
parts of Mongolia are between 4000 and 6000 feet, and no is but little known The population is small, lude, and 
portion of the route across the desert between the Chinese uncivilised, and the surface is rough and mountainous, and 
frontier and KiAkhta is below 3000 feet. The precise po- generally covered with forest except near the coast, to 
sitions of the mountain ridges that traverse this central the alluvial lands on which settlers have been atti acted 
area are not properly known , their elevation is everywhere from various surrounding countries The highest moun- 
considerable, and many pomts are known to exceed 10,000 tains are supposed to rise to about 10,000 feet, but the 
or 12,000 feet ordinary elevations seem not to exceed 4000 or 5000 feet 

31. In Mongolia the population is essentially nomadic, 36. Of Celebes less is known than of Borneo, which it Celebes, 
their wealth consisting m herds of horned cattle, sheep, resembles in condition and natural characteristics. The 
horses, and camels The Turki tubes, occupying Western highest known peaks rise to 8000 feet, some of them being 
Mongolia, are among the least civilised of human beings, volcanic. 

and it is chiefly to their extieme baibanty and cruelty that 37 Papm is perhaps somewhat smaller than Borneo. It Papua, 
our ignorance of Cential Asia is due The climate is voiy extends almost to the same meridian as the eastern coast 
severe, with great extremes of heat and cold The di ought of Australia, from the north point of which it is separated 
is very great,* rain falls rarely, and in small quantities by Torres Straits. Very little is known even of its coasts 
The surface is for the most part a hard stony desert, aieas The mountains in the interior are said to rise to 20,000 
of blown sand occurring but exceptionally. There are few feet, having the appearance of being permanently covered 
towns or settled villages, except along the slopes of the with snow , the surface seems generally to be clothed with 
higher mountains, on which the rain falls more abundantly, thick wood. The inhabitants are of the Negrito type, with 
or the melting snow supplies sti earns for migation It is curly or crisp and bushy hair ; those of the west coast have 
only m such situations that cultivated lands are found, come more into communication with the traders of other 
and beyond them trees are hardly to be seen. islands, and are fairly civilised. Eastward, many of the 

32. The portion of Asia which lies between the Arctic tribes are barbarous savages, with whom it is almost im- 
Ocean and the mountainous belt bounding Manchuria, possible for foreigners to hold intercourse 

Mongolia, and Turkistan on the north, is Siberia; it is 38 The Philippine islands lie between the 15th and 20th Philip- 
almost equal in area to the whole of Europe. It is for the degrees of N. lab , between Borneo and southern China P mes 
most part a low-lying diluvial plain, with a nearly level or The highest land does not rise to a greater height than 
slightly undulating surface, which extends eastwards from 6000 feet ; the climate is well suited for agriculture, 
the XJral Mountains almost to Kamchatka. Beyond the and the islands generally are fertile and fairly cultivated, 

125th meridian the plain is more broken by hills. The though not coming up to the standard of Java either in 
extremes of heat and cold are very great. The rainfall, wealth or population The Spanish Government is estab- 
though not heavy, is sufficient to maintain such vegetation lished over the greater part of the group, though a consider- 
as is compatible with the conditions of temperature, and able numerical proportion of the people is m some districts 
the surface is often swampy or peaty. The mountain sides beyond their active control. 

are commonly clothed with pine forests, and the plains 39. Formosa, which is situated under the northern tropic, Formo a 
with grasses or shrubs. The population is very scanty , near the coast of China, is traversed by a high range of 
the cultivated tracts are comparatively small in extent, and mountains, reaching nearly 13,000 feet in elevation. On 
restricted to the more settled districts. The towns are its western side, which is occupied by an immigrant Chinese 
entirely Russian. The indigenous races are nomadic Mon- population, are open and well-cultivated plains; on the 
gols, of a peaceful character, but m a very backward state east it is mountainous, and occupied by independent m- 
of civilisation. The Ural Mountains do not exceed 2000 digenous tribes in a less advanced state, 
or 3000 feet in average altitude, the highest summits not 40. The islands of Japan lie between the 30th and Japan, 
exceeding 6000 feet, and one of the passes being as low as 45th parallels. The whole group is traversed by a line 
1400 feel In the southern half of the range are the chief of volcanic mountains, some of which are in activity, the 
mining districts of Russia. The Ob, Yenisei, and Lena, highest point being about 13,000 feet above the sea The 
which traverse Siberia, are among the largest rivers in the country Is well watered, fertile, and well cultivated. The 
wor ld people are industrious and intelligent, and show much 

33. The southern group of the Malayan Islands, from capacity for mechanical and ornamental art. They have 
Sumatra to Java and Timor, extends in the arc of a circle, recently attracted special attention from the sudden efforts 
between the 95th and 127th meridians, and from the 5th made by their Government to accept and introduce Western 
degree of N. to the 10th degree of S lat. The central civilisation. 

part of the group is a volcanic region, many of the volcanoes 41. Materials are wanting for anything like a connected Geology. 
being still active, the summits frequently rising to 10,000 sketch of the geological structure of the continent of 
feet or more. Asia, and little more can be done than to indicate a few 
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facts which tend to throw light on the probable epochs at 
which the land has assumed its present configuration 
42 There is evidence of the very recent formation, speak- 
ing geologically, of the great plains of Northern India, 
of Mesopotamia, and of portions of Central Asia and 
Siberia The existence of deposita containing large mam- 
malian remains of the older Pliocene or Miocene divisions 
of the Tertiary peiiod, has been ascertained at many places 
on the low lands of British India, in Burmah on the 
east, along the foot of the Himalaya, and near the Gulf of 
Cutch on the west, which indicates that very great changes 
of level and of conditions of surface have taken place m 
those localities since the later Tertiary epoch. The far 
wider spread of the older tertianes proves that far greater 
alterations have occurred since the Eocene period Num- 
mulitic limestones are found fiom Burmah to Eastern Ben- 
gal j they are continuous along the flank of the table-land 
»f Baluchistan, through Smdh to the Himalaya , they are 
frequent throughout Persia, Asia Minor, Syria, Egypt, and 
along the Caspian, they are found at gieat elevations m 
the Himalaya— m one locality at more than 16,000 feet 
above the sea ; all this indicates that over a vast region, 
which is now dry land, often rising to very great altitudes, 
there existed a sea area at a period which, geologically 
speaking, appertains to the more recent epochs of the earth’s 
history. Hence the present configuration of the land must 
be due to movements of a subsequent date ; and it is thus 
shown that the vast elevation of the great Tibetan table- 
land is due to changes which are among the latest to which 
the earth’s surface has been subjected. No doubt the 
Caspian and Aral seas formed part of the ancient ocean 
which once occupied a great part of what is now Western 
Asia 

43. The occurrence of a regular succession of the older 
fossiliferous deposits, from Upper Silurian upwards to the 
Tnassic and Jurassic, and even to the Cretaceous formations, 
along the line lying to the north of the highest Himalayan 
ranges, gives ground for the supposition that an ancient 
sea-coast may have existed along this line ; and that from 
a still earlier period there was dry land to the south, where 
the Himalaya now stands. Thus these mountains may 
have continued, as a chain of some importance, to occupy 
their present position from a period anterior to the Silunan 
epoch, while their existing very great elevation is probably 
due to the distuibances which have taken place since the 
middle of the Tertiary period. 

44. There is no sufficient evidence of the former extent 
or distribution of the land south of the Himalaya But 
from the absence of marine fossiliferous deposits of the older 
epochs, it has been inferred that the greater part, at least, 
of the peninsula of India may have been an area of dry 
land from a very remote time up to the middle of the Ter- 
tiary period, during which the great basaltic formations of 
Central India are supposed to have been thrown up, a 
partial submergence then seems to have occurred, followed 
by a re-elevatiun, which gave the continent its present form 
The fossil remains that have been found indicate the 
presence, m the Tnassic or Per m ian age, of a great con- 
tinental area, extending from Europe, and for ming a con- 
nection across the Indian Ocean between South Africa and 
the peninsula of India, Grounds also exist for supposing 
that the Indian peninsula was formerly united by dry 
land with Australia, and that, when these conditions pre- 
vailed, the peninsula was separated by sea from the rest of 
Asia. Other evidence of this is to be found in the distribu- 
tion of the races of men, and of plants and animals. 

45 The occurrence of a large area of Silurian and other 
Palaeozoic rocks m Northern Siberia, extending to the 
Altai mountains, with an apparent absence of the Mesozoic, 
has been explained as probably due to the existence of a 


marine area during the Palaeozoic epoch, at the close of 
which it was replaced by an area of land , this was again 
submerged in the latest Tertiary period, during which a 
great part of the country was covered with the diluvial de- 
posits, m which are found the remains of largo mammalia 

46. The presence of coal m many parts of China and Chin- 
Mongolia is a further indication of great former change, s Central 
of condition of the surface m that part of the continent Asia 

47 Evidence exists of a former far greater extension of Himalaya 
glaciers on the Himalaya, possibly at the period dining Fliers 
which the great glacial phenomena of Europe occurred , 

but too little is known to enable us to affirm that this in- 
dicates any general penod of cold that affected the northern 
hemisphere as far south as the Himalaya, though the facto 
are sufficiently striking to suggest such a conclusion 
Another explanation of the decrease of Himalayan glaciers 
is that it was a consequence of the diminution of the fall 
of snow, consequent on the gradual change of climate which 
must have followed a gradual transformation of an ocean 
area into one of dry land. This last-named circumstance 
would also account for the great changes in the quantity 
of ram-fall, and in the flow of the rivers, of which there 
are many indications m "Western India, m Persia, and the 
regions east of the Caspian. 

48 A remarkable feature of Asia is the line of volcanic Volcanos, 
activity which extends along its eastern coast through 
Kamchatka, the Kurile and Japanese islands, Eormosa, and 

the Philippines, to the Malay archipelago. Thence the 
line is prolonged to the west, through J ava and Sumatra 
to the Bay of Bengal, where it ends about in lat 20° N 
on the coast of Aracan. To the east and south there also 
seems to be a connection with the volcanic regions of Now 
Zealand and the islands of the Pacific, and possibly with 
that of the antarctic land There is no authentic evidence 
of active volcanoes m the interior of the continent. 

49 Although these facts give an extremely incomplete Depend- 
view of the geological structure of Asia, they will afford 6,108 of 
some slight idea of the great changes that have taken place prfi,<mt 
throughout all parts of the continent, and serve to convey formln 
a warning of the necessity for taking such changes into past con- 
account, when attempts are made to understand the manner 

m which animals and plants are distributed on the earth’s 
surface, and how their development may have taken place. 

The phenomena of living creatures as now observed are 
the results of various causes winch have been m operation 
through a long period of time. Those causes which still 
continue to be m action may, in some respects, call for 
special attention, as determining the precise conditions 
under which organisations now have to exist, and as being 
those which now tend to destroy what has been, and to 
substitute something different in its place. But what re- 
mains necessarily depends on what preceded it, and the 
knowledge of the conditions and forms of life m the past 
is an essential element of the proper understanding of life 
as it now is. 

4 60. Climate is among the most important of the condi- run ate 
tions affecting all forms of life. Under this general term 
is designated . the complicated series of phenomena which 
arise in the air surrounding any locality, and m the watery 
vapour diffused through that air These phenomena, which 
include the variations of temperature and of moisture, the 
winds, the rain, and the electrical condition of the air, 
depend essentially on the action of solar heat on the atmo- 
sphere and the materials of the terrestrial globe. The main 
conditions which determine the climate of any place, are 
position on the earth in respect to latitude, elevation above 
the sea level, and character of the surface in relation to its 
power of absorbing or radiating heat. Owing to the ex- 
treme mobility of the air, its temperature and the quantity 
of moisture it contains are further influenced in a very 
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important degree by the pioxnmty of large areas of land 
and water and mountain ranges, and by the position of 
such areas or ranges m relation to the direction of the 
earth’s motion on its axis On no portion of the globe are 
tbe diversities of climate due to these causes more remark- 
able, or brought into more striking contrast, than in Asia , 

51 Among the places on the globe where the tempera- 
ture falls lowest aie some m Northern Asia, and among 
those where it rises highest aie some in Southern Asia 
The mean tempeiature of the north coast of Eastern Si- 
beria is but a few degrees above the zeio of Fahrenheit, 
the lowest mean temperature anywhere observed is about 
4° Fahr , at Melville Island, north of tbe American con- 
tinent The isothermals of mean annual temperatme lie 
over No 1 them Asia on curves tolerably regular in their out- 
line, having then western branches m a somewhat highei 
latitude than their eastern •, a reduction of 1 ° of latitude 
corresponds approximately— and irrespective of modifica- 
tions due to elevation — to a rise of Fahr , as far say as 
)at. 30° N , where the mean temperature is about 75° Fahr 
Further south the increase is slower, and the highest mean 
temperature anywhere attained m Southern Asia is not 
much above 82° Fahr. 

52. The variations of temperature are veiy great m 
Siberia, amounting near the coast to more than 100° Fahr , 
between the mean of the hottest and coldest months, 
and to still more between the extreme tempeiatmcs of 
those months In Southern Asia, and particularly near 
the sea, the vauation between the hottest and coldest 
monthly means is very much less, and under the equator 
it is reduced to about 5°. In Siberia the difference be- 
tween the means of the hottest and coldest months is 
hardly anywhere less than 60® Fahr. On the Sea of Aral 
it is 80° Fahr ; and at Astrakhan, on the Caspian, more 
than 50°. At Tiflis it is 45°. In Northern China, at 
Poking, it is 55°, reduced to 30° at Canton, and to 20° at 
Manilla In Northern Tndia the greatest difference does 
not exceed 40°, and it falls off to about 15® at Calcutta, 
and to about 10° or 12° at Bombay and Madras. The 
temperatures at the head of the Persian Gulf approximate 
to those of Northern India, and those of Aden to Madras 
At Singapore the range is less than 5°; and at Batavia m 
Java, and Galle m Ceylon, it is about the same. The 
extreme temperatures m Siberia may be considered to lie 
between 80° and 90° Fahr. for maxima, and between - 40° 
and - 70° Fahr for minima The extreme of heat near 
the Caspian and Aral seas rises to nearly 100° Fahr , while 
that of cold falls to -20° Fahr., or lower Compaied 
with these figures, we find in Southern Asia 110° or 112 ° 
Fahr. as a maximum hardly ever exceeded. The absolute 
minimum in Northern India, in lat 30°, hardly goes 
below 32° , at Calcutta it is about 40°, though the ther- 
mometer seldom falls to 50°. At Madras it rarely falls as 
low as 65°, or at Bombay below 60°. At Singapore and 
Batavia the thermometer very rarely falls below 70°, or 
rises above 90°. At Aden the minimum is a few degrees 
below 70°, tbe maximum not much exceeding 90°. 

53. These figures sufficiently indicate the main char 
acteristics of the air temperatures of Asia. Throughout 
its northern portion the winter is long and of extreme 
severity ; and even down to the circle of 35° N. lat., the 
minimum temperature is almost as low as zero of Fahren- 
heit. The summers are hot, though short m the northern 
latitudes, the maximum of summer heat being comparer 
tively little less than that observed m the tropical countries 
further south. The moderating effect of the proximity of 
the ocean is felt in an important degree along the southern 
and eastern parts of Asia, where the land is broken up 
into islands or peninsulas. The great elevation above the 
sea level of tbe central part of Asia, and of the table-lands 
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of Afghanistan and Persia, tends to exaggerate the winter 
cold , while the sterility of the surface, due to the small 
rain-fall over the same region, operates powerfully m the 
opposite direction m increasing the summer heat. In the 
summer a great accumulation of solar heat takes place on 
the dry surface soil, from which it cannot be released up- 
wards by evaporation, as might be the case were the soil 
moist or covered with vegetation, nor can it be readily 
conveyed away downwards as happens on the ocean. In 
the winter similar consequences ensue, m a negative direc- 
tion, from the prolonged loss of heat by radiation in the 
long and clear nights-- an effect which is intensified when- 
ever the surface is covered with snow, oi the air little 
chaiged with vapour. In illustration of the veiy slow 
diffusion of heat w the solid crust of the eaith, and as 
affording a fuither indication of the climate of Noithem 
Asia, refeience may here he made to the fiozeu soil of 
Siberia, m the vicinity of Yakutsk In this region the eai th 
is frozen permanently to a depth of more than 380 feet, at 
which the temperature is still 5° or 6 ° Fahr below the 
freezing point of water, the summer heat merely thawing 
the suiface to a depth of about 3 feet At a depth of 50 
feet the temperature is about 15° Fahr. below the freezing 
point Under such conditions of the soil, the land, never- 
theless, produces crops of wheat and other giam from 
fifteen to forty fold 

54. The very high summer temperatures of the area north High sum 
of the tropic of Cancer are sufficiently accounted for, when mei ttm - 
compared to those observed south of the tropic, by the ponituu ' G ' 
increased length of the day m the higher latitude, which 

more than compensates for the loss of heat due to the 
smaller midday altitude of the sun The diffcience be- 
tween the heating power of the sun’s rays at noon on 
the 21st June, m latitude 20° and m latitude 45°, is only 
about 2 per cent, while the accumulated heat received 
during the day, which is lengthened to 15| hours in the 
higher latitude, is greater by about 11 per cent, than m 
the lower latitude, where the day consists only of 13£ 
hours 

55. Although the foregoing account of the temperatures Modifying 
of Asia supplies the main outline of the observed pheno - Cilul,e8 
mena, a very important modifying cause, of which more 

will he said hereafter, comes into operation over the whole 
of the tropical region, namely, the periodical summer rains. 

These tend very greatly to arrest the increase of the 
summer heat over the aiea where they prevail, and other- 
wise give it altogether peculiar characteristics. 

56. The great summer heat, by expanding the an up- TeriodKiJ 
wards, disturbs the level of the planes of equal pressure, and variation 
causes an outflow of tbe upper strata fiom the heated area. of air 
The winter cold produces an effect of just an opposite sure ‘ 
nature, and causes an accumulation of air over the cold 

area. The diminution of barometric pressure which takes 
place all over Asia during the summer months, and the 
increase m the winter, are hence, no doubt, the results of 
the alternate heating and cooling of the air over the 
continent, 

57. The necessary and immediate results of such periodi- Periodic,! 
cal changes of pressure are winds, which, speaking gc-nei- v,Ui(is< 
ally, Mow from the area of greatest to that of least pi assure, 

— subject, however, to certain modifications of direction, 
arising from the absolute motion of the whole body of the 
air due to the revolution of the earth on its axis from west 
to east. At the equator, where the velocity of revolution 
is about 1037 miles per hour, what is called calm air is in 
absolute motion from west to east vyith that velocity. If 
such air were impelled by any disturbance of pressure, 
from the equator northward, it would advance gradually to 
places having a less and less velocity of rotation, so that 
at lat. 15° N. the earth would be only moving with a 
II. - 87 
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Effect of velocity of about 1002 miles per hour, while the air 
earth's re- arrmn g from the equator (supposing it not to have been 
volution a ff ecte d by friction) would be moving from west to east 35 
miles per hour faster than the surface, and would there- 
fore be felt as a wind having that velocity from the wed. 
In fact, however, the motion from the south would be 
combined with that from the west, and the air would blow 
as a south-west wind, while the friction against the eaith’s 
surface would giadually check the excess of velocity toward 
the east, and no such great westerly velocity as that named 
would be developed. In a corresponding manner, air 
impelled from places situated on a higher latitude towards 
those on a lower, will be felt as wind having an easterly 
component The south-westerly winds, which prevail 
north of the equator during the hot half of the year, to 
Monsoons which navigators have given the name of the S W monsoon 
(the latter word being a corruption of the Indian name for 
season), arise, in the manner just explained, from the great 
diminution of atmospheric pressure over Asia, which 
begins to be strongly marked with the great rise of tem- 
perature in April and May, and the simultaneous relative 
higher pressure over the equator and the regions south of 
it. This diminution of pressure, which continues as the 
heat increases till it reaches its maximum in July soon 
after the solstice, is followed by the corresponding develop- 
ment of the S W monsoon, and as the barometric pressure 
is gradually restored, and becomes equalised within the 
tropics soon after the equinox in October, with the general 
fall of temperature north of the equator, the south-west 
winds fall off, and are succeeded by a N E monsoon, which 
is developed during the winter months by the relative 
greater atmospheric pressure which then occurs over Asia, 
as compared to the equatorial region 
Direction, 58. Although the succession of the periodical winds 
how modi- follows the progress of the seasons as just descnbed, the 
changes in the wind’s direction everywhere take place under 
the operation of special local influences which often dis- 
guise the more general law, and make it difficult to trace 
Thus the S W. monsoon begins m the Arabian Sea with 
west and north-westerly wmds, which raw lound as the 
year advances to south-west, and fall back agam m the 
autumn by north-west to north. In the Bay of Bengal 
the strength of the S.W. monsoon is rather from the 
south and south-east, being succeeded by noith-east winds 
after October, which give place to northerly and north- 
westerly winds as the year advances. Among the islands 
of the Malay Archipelago the force of the monsoons is 
much interrupted, and the position of this region on the 
equator otherwise modifies the directions of the prevailing 
winds. The southerly summer winds of the Asiatic seas 
between the equator and the tropic do not extend to the 
coasts of Java, and the south-easterly trade winds are there 
developed in the usual manner. The China Sea is fully 
exposed to both monsoons, the normal directions of which 
nearly coincide with the centre of the channel between the 
continent of Asia and the eastern islands 
Do not 59. The south-west monsoon does not generally extend, 
Wand * n lts c ^ aracter a sou ^' est wind, over the land. The 
current of air flowing in from over the sea is gradually 
diverted towards the area of least pressure, and at the 
same time is dissipated and loses much of its original 
force. The winds which pass northward over India blow 
as south-easterly and easterly winds over the north- 
eastern part of the Gangetic plain, and as south winds up 
the Indus. They seem almost entirely to have exhausted 
their northward velocity by the time they have reached the 
northern extremity of the great Indian plain, they are 
not felt on the table-lands of Afghanistan, and hardly 
penetrate into the ranges of the Himalaya, by which 
mountains, and those which branch off from them into the 
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Malay peninsula, they are prevented fiom continuing their 
progiess m the direction ongmally imparted to them 

60. Among the more remarkable phenomena of the hot- Cyclones 
ter seas of Asia must be noticed the revolving storms or 
cyclones, which are of frequent occurrence in the hot months 

m the Indian Ocean and China Sea, in which last they are 
known under the name of typhoon. The cyclones of the 
Bay of Bengal appear to ongmate over the Andaman and Baj of 
Nicobar islands, and are commonly propagated m a noitk- 
westward direction, striking the east coast of the Indian 
peninsula at vanons points, and then often advancing with an 
easterly tendency over the land, and passing with extreme 
violence across the delta of the Ganges They occur m all 
the hot months, from June to October, and moie laiely in 
November, and appear to be originated by adveise cui rents 
from the north meeting those of the S W. monsoon The 
cyclones of the China Sea also occur in the hot months China, 
of the year, but they advance from N.E to S W., though 
occasionally from E to W , they originate near the island 
of Formosa, and extend to about the 10th degree of N. lat. 

They are thus developed m nearly the same latitudes and 
in the same months as those of the Indian Sea, though 
their progress is in a different direction In both cases, 
however, the storms appear to advance towaids the aiea of 
greatest heat In these storms the wind mvambly circu- 
lates from N. by W, through S to E 

61. In the cyclones observed in the Southern Indian Southern 
Ocean off the coast of Madagascar the wind circulates Indian 
in the opposite direction These storms advance fiom Ocoan 
N E. to S.W., with a tendency to turn off to the S E as 

they die out. They occur between the months of Decem- 
ber and Apul, and between the 10th degree of S lat. and 
the southern tropic 

62. In all these cases the cyclones occur during the hot Tkir 
months of the year, when strong winds are developed bj cnuscR 
the proximity of laige heated areas of land and relatively 

cool areas of sea, and when the air, being highly charged 
with vapour, is liable to gieat disturbances of temperature 
on any considerable condensation being set up. Moie* 
over, they most frequently happen at the times when the 
direction of the dominant winds is changing, and when 
important variations of atmospheric piessure are ceitamly 
taking place Actual baiometric observations have not 
yet been obtained m sufficient number or continuity to 
establish the precise conditions under which these storms 
arise, but there is no reason to doubt the correctness of the 
geneial views held regarding them, or that with the pro- 
giess of knowledge much may be done to enable manners 
to avoid their worst consequences. 

63. The heated body of air earned fiom the Indian Kami of 
Ocean over Southern Asia by the S.W. monsoon comes up & W »<«• 
highly charged with watery vapour, and hence in a condi- soon 
tionto release a large body of water as rain upon the land, 
whenever it is brought into circumstances which reduce 

its temperature in a notable degree. Such a reduction of Tlieir 
temperature is brought about along the greater pait of the cauhea 
coasts of India and of the Burmo-Siamese peninsula by the 
interruption of the progress of the wind current by con- 
tinuous ranges of mountains, which force the mass of air 
to rise over them, whereby the air being rarefied, its specific 
capacity for heat is increased and its temperature falls, 
with a corresponding condensation of the vapour originally 
held m suspension. 

64. This explanation of the principal efficient cause of General 
the summer rams of South Asia is immediately based on character, 
an analysis of the complicated phenomena actually observed, 

and it serves to account for many apparent anomalies. 

The heaviest falls of rain occur along lines of mountain of 
some extent directly facing the vapour-bearing winds, as 
on the Western Ghats of India and the west coast of the 
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Malay peninsula The same results are found along the 
mountains at a distance from the sea, the heaviest rainfall 
known to occur anywhere m the world (not less than 
600 inches in the year) being recorded on the Khasiya 
range about 100 miles north-east of Calcutta, which pre- 
sents an abrupt front to the progress of the moist winds 
flowing up from the Bay of Bengal. The cessation of the 
rains on the southern border of Baluchistan, west of 
Kuriachee, obviously arises from the projection of the 
south-east coast of Arabia, which limits the breadth of the 
S W monsoon air current and the length of the coast line 
dnectly exposed to it. The very small and irregular ram- 
fall m Sindh and along the Indus is to be accounted for 
by the want of any obstacle in the path of the vapour- 
bearing winds, which, therefore, cariy the uncondensed 
ram up to the Punjab, where it falls on the outer ranges 
of the western Himalaya and of Afghanistan 

65. Somewhat similar results, though on a smaller scale, 
attend the operation of the well-known land and sea breezes, 
which are universally prevalent m hot countries bordenng 
on the sea The relative greater heating of the land than 
of the sea during the day disturbs the planes of atmos- 
pheric equilibrium, and a dispersion of air in the higher 
regions flora over the land leads to a diminution of pres- 
sure theie and an increase over the sea. This causes the 
sea breeze, which is an inflow of moist air over the land 
from below, and where, as is frequently the case, this 
breeze is forced, as it advances, to rise considerably above 
the sea level, condensation takes place on the mountain 
slopes either m clouds or rain. The constant precipitation 
of rain on tropical coast3 is mainly duo to this action. 

66. An analogous, though less well understood, system 
of alternating winds is almost invariably set up over moun- 
tains rising abruptly from plains, currents blowing from 
the higher ground to the lower during the night, and from 
the lower to the higher during the day Such winds are 
often combined with the land and sea breezes, which they 
tend to exaggerate. The diurnal mountain winds are very 
strongly marked on the Himalaya, where they probably 
are the most active agents in determining the precipitation 
of rain along the chain— -the monsoon currents, as was 
before stated, not penetrating among the mountains. The 
formation of dense banks of cloud m the afternoon, when 
the up wind is strongest, along the southern face of the 
snowy ranges of the Himalaya, is a regular daily pheno- 
menon during the hotter months of the year, and heavy 
rain, accompanied by electrical discharges, is the frequent 
result of such condensation. 

67. Too little is known of the greater part of Asia to 
admit of any more being said with reference to this part 
of the subject, than to mention a few facts bearing on the 
rainfall. At Tiflis the yearly fall is 22 inches,* on the 
Caspian about 7 or 8 inches ; on the Sea of Aral 5 or 6 
inches. In South-western Siberia it is 12 or 14 inches, 
dmiinishing as we proceed eastward to 6 or 7 inches at 
Barnaul, and to 5 or 6 inches at Urga in Northern Mon- 
golia. At Nertschinsk m Eastern Siberia it is about 15 to 
20 inches In China we find about 23 inches to be the 
fall at Peking; while at Canton, which lies nearly on the 
northern tropic and the region of the S.W. monsoon is 
entered, the quantity is increased to 78 inches At Batavia 
m Java the fall is about 78 inches ; at Singapore it is nearly 
100 inches. The quantity increases considerably on that 
part of the coast of the Malay peninsula which is not 
sheltered from the south-west by Sumatra. On the Tenas- 
serim and Burmese coast falls of more than 200 inches are 
registered, and the quantity is here nowhere less than 75 
or 80 inches, which is about the average of the eastern part 
of the delta of the Ganges, Calcutta standing at about 64 
inches. On the hills that flank Bengal on the east the 


fall is very great On the Khasiya hills, at an elevation 
of about 4500 feet, the average of 10 years is more than 
550 inches As much as 150 inches has been measured 
m one month, and 610 inches in one year. On the west 
coast of the Indian peninsula the fall at the sea level varies 
fiom about 75 to 100 inches, and at certain elevations on 
the mountains more than 250 inches is commonly regis- 
tered, with intermediate quantities at intervening localities. 

On the east coast the fall is far less, nowhere rising to 50 
inches, and towards the southern apex of the peninsula 
being reduced to 25 or 30 inches Ceylon shows from 60 to 
80 inches As we recede from the coast the fall diminishes, 
till it is reduced to about 25 or 30 inches at the head of 
the Gangetic plain. The tract along the Indus to within 
60 or 80 miles of the Himalaya is almost rainless, 6 or 8 
inches being the fall in the southern portion of the Punjab, 

On the outer ranges of the Himalaya the yearly fall 
amounts to about 200 inches on the east in Sikim, and 
gradually diminishes on the west, where north of the Pun- 
jab it is about 70 or 80 inches. In the interior of the 
chain the rain is far less, and the quantity of precipitation 
is so small in Tibet that it can be hardly measured. It is 
to the greatly reduced fall of snow on the northern faces 
of the highest ranges of the Himalaya that is to be attri- 
buted the higher level of the snow-line, a phenomenon 
which was long a cause of discussion. 

68 In Afghanistan, Persia, Asia Minor, and Syria, winter Masons 
and spring appear to be the chief seasons of condensation of run * 

In other pails of Asia the principal part of the rain falls 
between May and September, that is, in the hottest half of 

the year In the islands under the equator the heaviest 
fall is between October and February 

69 Such are the chmatal conditions of the principal Urococrr, 
regions of Asia, under which the plants and animals that 
inhabit them aro at present distributed In attempting 

to appreciate and to explain the very complicated facts of 
distribution it is essential to bear m mind that what we 
find at the present time is, as was before observed, the 
result of causes that have been m operation from periods Pistribu- 
long antecedent to that m which the earth has taken its bou of life, 
existing form, and acquired its existing conditions of tem- 
perature, climate, and arrangement of land and sea areas. 

Our knowledge of the manner in which the successive 
changes which have affected the earth’s surface took place 
is, however, still so imperfect, that it is often not possible 
to state with certainty how the facts of distribution have 
occurred, and much is yet open to conjecture. But there 
is, notwithstanding, an overwhelming force of argument to 
establish the conclusion, that the diffusion of the forms of 
animal and vegetable life has gone on for a vast length of 
time by natural descent, and subject to tbe action of ten- 
dencies to variation; the general result being that the 
forms which first existed have been suppressed, and others 
introduced in their places. This modification of form in Cauwa of 
time is seen to have been commonly accompanied by a change 
corresponding movement or diffusion in place , governed 
no doubt primarily by the variations of temperature and 
climate and conditions of surface which have accompanied 
the movements of the solid crust of the earth, or may 
have been due to cyclical change. The conformity of the 
facts of the geographical distribution of life with this con- 
ception is no longer seriously questioned. The mutual 
relations among the several branches of animal and vege- 
table life, and the marked effects produced on all organised 
creatures by conditions of climate, are apparent. The 
abundance of certain forms of animals and plants in cer- 
tain areas, and their gradual diminution in number beyond 
such areas until they disappear altogether, is well known ; 
as also the ordinary similarity of the general assemblages 
of living creatures in countries not far distant from one 
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another, and having similar conditions of climate In pio- 
portion as the distance between two areas increases, and 
their mutual accessibility diminishes, and their conditions 
of climate differ, the likeness of the forms of life within 
them becomes less, until the connection may be reduced 
to what is due to common descent from extremely remote 
ancestors 

Forms of 70 Turning to the continent of Asia, such broadly char- 
life m Asia, actensed similarities and differences will be seen to be well 
marked The general assemblage of animals and plants 
found over Northern Asia resembles greatly that found m 
the parts of Europe which are adjacent, and which have a 
Siberia similar climate Siberia, north of the 50th parallel, has 
a climate not much differing from the similarly situated 
portion of Europe, though the winters are more severe and 
the summers hotter The rainfall, though moderate, is still 
sufficient to maintain the supply of water in the great rivers 
that traverse the country to the Arctic Sea, and to support 
an abundant vegetation A similar affinity exists between 
the hfe of the southern parts of Europe and that m the 
zone of Asia extending fiom the Mediterranean across to 
Persian the Himalaya and Northern China This belt, which em- 
plateau braces Asia Minor, Northern Persia, Afghanistan, and the 
Himalaya sou j i i lern slopes of the Himalaya, from its elevation has a 
temperate climate, and throughout it the rainfall is suffi- 
cient to maintain a vigorous vegetation, while the summers, 
though hot, and the winters, though severe, are not ex- 
treme. The plants and animals along it are found to have 
a marked similarity of character to those of South Europe, 
with which region the zone is virtually continuous 
Arabia 71. The extremely dry and hot tracts which constitute 
Smdh an almost unbroken desert from Arabia, through South 
Persia and Baluchistan, to Sindh, are characterised by con- 
siderable uniformity in the types of hfe, which closely 
approach to those of the neighbouring hot and dry regions 
of Africa The region of the heavy periodical summer 
India rains and high temperature, which comprises India, the 
Indo-Chinese peninsula, and Southern China, as well as 
the western part of the Malay Archipelago, is also marked 
by much similarity in the plants and animals throughout 
’Central its extent. The area between the southern border of Si- 

Asia bena and the margin of the temperate alpine zone of the 

Himalaya and North China, comprising what are com- 
monly called Central Asia, Turkistan, Mongolia, and Western 
Manchuria, is an almost rainless region, having winters of 
extreme severity and summers of intense heat. Its ani- 
mals and plants have a special character suited to the pe- 
culiar climatal conditions, more closely allied to those of 
the adjacent northern Siberian tiact than of the other 
Malay bordering regions. The south-eastern parts of the Malay 
Islands, islands have much m common with the Australian con- 
tinent, to which they adjoin, though their affinities are 
Cbna chiefly Indian. North China and Japan also have many 
forms of life m common. Much still remains to be done 
m the exploration of China and Eastern Asia, but it is 
known that many of the special forms of this region ex- 
tend to the Himalaya, while others clearly indicate a con- 
nection with North America 
72. The foregoing brief review of the principal territorial 
divisions according to which the forms of life are distri- 
buted in Asia, indicates how close is the dependence of this 
distribution on climatal conditions, and this will he ma.de 
more apparent by a somewhat fuller account of the «n 
features of the flora and fauna. 

Botany. 73. The flora of the whole of Northern Asia is in essen- 
Flora of tials the same as that of Northern Europe, the diff erences 
1 am being due rather to variations of species than of genera. 
The absence of the oak and of all heaths east of the Ural 
may be noticed. Pines, larch, birch, are the principal trees 
on the mountains ; willows, alders, and poplars on the lower 


ground The northern limit of the pine m Siberia is about 
lat. 70°. 

74. Along the warm temperate zone, fiom the Meditei- Warn 
ranean to the Himalaya, extends a flora essentially Euio- temperate 
pean m character Many European species leach the cential i0Re 
Himalaya, though few are known in its eastern parts The 
genera common to the Himalaya and Europe aie much 

more abundant, and extend throughout the chain, and to 
all elevations There is also a corresponding diffusion of 
Japanese and Chinese forms along this zone, these being 
most numerous in the eastern Himalaya, and less frequent 
in the west 

75. The truly tropical flora of the hotter and wetter Eastern 
regions of Eastern India is continuous with that of the Iu(i,a and 
Malayan peninsula and islands, and extends along the lower 
ranges of the Himalaya, gradually becoming less maiked, 

and nsing to lower elevations as we go westward, wheie 
the rainfall diminishes and the winter cold mci eases. 

76. The vegetation of the higher and therefore cooler Himalaya, 
and les3 rainy ranges of the Himalaya has greater uni- 
foimity of charactei along the whole chain, and a closer 
general approach to European forms is maintained, an 
increased number of species is actually identical, among 

these being found, at the greatest elevations, many alpine 
plants believed to be identical with species of the north 
Arctic regions On reaching the Tibetan plateau, with the Tibet, 
increased dryness the flora assumes many features of the 
Siberian type. Many true Siberian species are found, and 
more Siberian genera Some of the Siberian foims, thus 
brought mto proximity with the Indian flora, extend to 
the rainy parts of the mountains, and even to the plains ol 
upper India Assemblages of marine plants form another 
remarkable feature of Tibet, these being frequently mot 
with growing at elevations of 14,000 to 15,000 feet aboio 
the sea, more especially m the vicinity of the many salt 
lakes of those regions 

77. The vegetation of the hot and diy region of the Hot and 
south-west of the continent consists largely of plants which (ksert 
are diffused over Africa, Baluchistan, and Sindh j many of r ' glon 
these extend mto the hotter parts of India, and not a few 
common Egyptian plants are to be met with m the Indian 
peninsula 

78. The whole number of species of plants indigenous m Indian 
the region of south-eastern Asia, which includes India and flora * 
the Malayan peninsula and islands, from about the 65th 

to the 105th meridian, is estimated by Dr Hooker at from 
12,000 to 15,000. The principal oxders, arianged accord- 
ing to their numerical importance, are as follows . — Legu- 
mnosce, Rubiaccce, OicMdeae } Compositce, Guminea^Eupkor- 
brneoB, Acanthacece, Oyperacece, and Labialw. Hut within 
this region there is a very great variation between the 
vegetation of the more humid and the moie arid regions, 
while the characteristics of the flora on the higher moun- 
tain ranges differ wholly fiom those of the plains. In short, 
we have a somewhat heterogeneous assemblage of tropical, 
temperate, and alpine plants, as has been already briefly 
indicated, of which, however, the tropical are so far domi- 
nant as to give their character to the flora viewed as a 
whole The Indian floia contains a more general and com- 
plete illustration of almost all tho chief natural families of 
all parts of the world than any other country. Compusitw 
are comparatively rare ] so also Gramneue and Cyperacm 
are in some places deficient, and Laliatce , leguminos ce, 
and ferns in others. Euphorbiacece , and Scrophulariacece, 
and Orchidecm are universally present, the last in specially 
large proportions. 

79. The perennially humid regions of the Malayan penin- Malayan 
sula and western portion of the archipelago are everywhere pumrala 
covered with dense forest, rendered difficult to traverse by 

the thorny cane, a palm of the genus Calamus, which has 
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its greatest development in tins pait of Asia Tlie chief 
trees belong to the orders of Tei ebmthacece, Sapindacece, 
Meliacece, Clusiaceoe, Dipterocarpece, Ternstrcemiaceoe, Legu- 
minosas, laurels, oaks, and figs, with Dillemacece, Sapotacece, 
and nutmegs. Bamboos and palms, with Pandanus and 
Dracaena, are also abundant. A similar forest flora ex- 
tends along the mountains of eastern India to the Hima- 
laya, where it ascends to elevations varying from 6000 
to 7000 feet on the east to 3000 or 4000 feet on the 
west 

80. The arboreous forms which least require the humid 
and equable heat of the more truly tropical and equatorial 
climates, and are best able to resist the high temperatures 
and excessive drought of the northern Indian hot months 
from Apiil to June, are certain Legummosae, Bauhima, 
Acacia, Butea, and Dalbcrgia, Bombax, Shorea, Nauclea, 
Lagersti cemia, and Bignoma, a few bamboos and palms, 
with others which extend fai beyond the tropic, and give a 
tiopical aspect to the foiest to the extreme northern border 
ui the Indian plain. 

81. Of the herbaceous vegetation of the more rainy 
i egions may be noted the O i chidece, Orontiacece, Scitaminece, 
with feins and other Cryptogams, besides Gramnece and 
Cyperaceae. Among these some forms, as among the trees, 
extend much beyond the tropic and ascend into the tem- 
po; ate zones on the mouutains, of which may be mentioned 
Begonia, Osbecha, various Cyi tandi acece, Scitammece, and 
a few epiphytical orchids 

82 Of the ordeis most largely developed in South India, 
and more sparingly elsewheie, may be named Auiantiaceoe, 
Dipterocarpece, Balsaminece, Ebenacece, Jasmmece, and Gyr- 
tandraccce ; but of these few contain as many as 100 peculiar 
Indian species Nepenthes may be mentioned as a genus 
specially developed m the Malayan area, and extending 
fiom New Caledonia to Madagascar; it is found as far 
ninth as the Khasiya hills, and m Ceylon, but does not 
appear on the Himalaya or m the peninsula of India. The 
BalsaminecB may be named as being rare m the eastern 
region and veiy abundant in the peninsula. A distinct 
connection between the flora of the peninsula and Ceylon, 
and that of eastern tropical Africa is observable not only 
in the great similarity of many of the more truly tropical 
forms, and the identity of families and genera found in 
both regions, but in a more remarkable manner in the like- 
ness of the mountain flora of this part of Africa to that 
of the peninsula, in which several species occur believed 
to be identical with Abyssinian forms This connection 
is further established by the absence from both areas of 
oaks, conifers, and cycads, which, as regards the two first 
families, is a remarkable feature of the flora of the penin- 
sula and Ceylon, as the mountains rise to elevations in 
which both of them are abundant to the north and east 
With these facts it has to be noticed that many of the 
principal forms of the eastern flora are absent or compara- 
tively rare in the peninsula and Ceylon, 

83 The general physiognomy of the Indian flora is mainly 
determined by the conditions of humidity of climate. The 
impenetrable shady forests of the Malay peninsula and 
Eastern Bengal, of the west coast of the Indian peninsula, 
and of Ceylon, offer a strong contrast with the more loosely- 
timbered districts of the drier regions of Central India and 
the North-western Himalaya. There are no plains covered 
with forest as in tropical America, the low lands of India 
being either highly cultivated and adorned with planted 
wood, or, where cut off from rain, nearly complete desert 

84. The higher mountains rise abruptly from the plains ; 
on their slopes, clothed below almost exclusively with the 
more tropical forms, a vegetation of a warm temperate 
diameter, chiefly evergreen, soon begins to prevail, com- 
prising Magnoliacece, Ternstrmiiacece, sub-tropical Rosacea ?, 


I lhododendron, oak, Ilex, Symptoms, Launnece, Finns longi- 
' folia, with mountain forms of truly tropical oideis, palms, 
Pandams, Musa, Yitis, Vernoma, and many others. On 
the east the vegetation of the Himalaya is most abundant Eabtem. 
and varied The forest extends, with great luxuriance, to 
an elevation of 12,000 feet, above winch the sub-alpine 
region may be said to begin, m which lhododendron scrub 
often covers the ground up to 13,000 or 14,000 feet Only 
one pine is found below 8000 feet, above which several other 
Comfeioe occur Plantains, tiee-ferns, bamboos, several 
Calami, and other palms, and Pandams, aie abundant at 
the lower levels Between 4000 and 8000 feet epiphytal 
orchids are very frequent, and reach even to 10,000 feet 
Vegetation ascends on the drier and less snowy mountain 
slopes of Tibet to above 18,000 feet Ou the west, with Western, 
the drier climate, the foiest is less luxuriant and dense, 
and the hill sides and the valleys better cultivated. The 
warm mountain slopes are covered with Pmus longifoha, 
or with oaks and rhododendron, and the forest is not com- 
monly dense below 8000 feet, excepting m some of the 
more secluded valleys at a low elevation. From 8000 to 
12,000 feet, a thick forest of deciduous trees is almost 
universal, above which a sub-alpine region is reached, and 
vegetation as on the east continues up to 18,000 feet or 
more The more tropical forms of the east, such as the 
tiee-ferns, do not reach west of Nepaul. The cedar or 
Deodar is hardly indigenous east of the sources of the 
Ganges, and at about the same point the forms of the 
west begin to be more abundant, increasing in number as 
we advance towards Afghanistan. 

85. The cultivated plants of the Indian region include Cultivated 
wheat, barley, rice, and maize ; various millets, Sorghum, P ljinte 
PemciUaria, Pamcum, and Eleusme , many pulses, peas, 

and beans; mustard and rape, ginger and turmeric, pepper 
and capsicum; several Cucurbitaceos , tobacco, Sesamum . 
poppy, Crotolaria, and Cannabis, cotton, mdigo, and sugar, 
coffee and tea; oranges, lemons of many sorts; pomegranate, 
mango, figs, peaches, vines, and plantains. The more com- 
mon palms are Cocos, Phoenix, and Borassus, supplying 
cocoa-nut and toddy. Indian agriculture combines the 
harvests of the tropical and temperate zones. North of the 
tropic the winter cold is sufficient to admit of the cultiva- 
tion of almost all the cereals and vegetables of Europe, 
wheat being sown in November and reaped early in April. 

In this same region the summer heat and rani provide a 
thoroughly tropical climate, in which rice and other tropical 
cereals are freely raised, being as a rule sown early m July, 
and reaped m September or October. In southern India, 
and the other parts of Asia and of the islands having a 
similar climate, the difference of the winter and summer 
half years is not sufficient to admit of the proper cultiva- 
tion of wheat or barley. The other cereals may be seen 
occasionally, where artificial irrigation is practised, in all 
stages of progress at all seasons of the year, though the 
operations of agriculture are, as a general rule, limited to 
the ramy months, when alone is the requisite supply of 
water commonly forthcoming. 

86. The trees of India producing economically useful Timber 
timber are comparatively few, owing to the want of dura- trees - 
bility of the wood, in the extremely hot and moist climate. 

The teak, Tectona grandis, supplies the finest timber. It 
is found in greatest perfection in the forests of the west 
coasts of Burmah and the Indian peninsula, where the rain- 
fall is heaviest, growing to a height of 100 or 150 feet, 
mixed with other trees and bamboos The s41, Shorea 
robusta, a very durable wood, is most abundant along the 
skirts of the Himalaya from Assam to the Punjab, and is 
found in Central India, to which the teak also extends. 

The sal grows to a large size, and is more gregarious than 
| the teak. Of other useful woods found in the plains may 
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be named the babool, Acacia , toon, Cedi da; and sissoo, 
Dalbergia The only timber in ordinary use obtained from 
the Himalaya proper is the Deodar, Qedrus, not distinct 
from the cedar of Lebanon, Besides these are the sandal- 
wood, Santalum, of Southern India, and many sorts of 
bamboo found in all parts of the country. The ehinchona 
lias recently been introduced with complete success , and 
the mahogany of America reaches a large size, and gives 
promise of being grown for use as timber. 

Flora of 87. The flora of the ramless region of South-western Asia 
desert 13 continuous with the desert flora of Northern and Eastern 

regwa Africa, and extends from the coast of Senegal to the 

meridian of 75° E , or from the great African desert to the 
border of the rainless tract along the Indus and the southern 
parts of the Punjab. It includes the peninsula of Arabia, 
the shores of the Persian Gulf, South Persia, and Afghani- 
stan, and Baluchistan. On the west its knit is m the 
Cape de Yerde Islands, and it is partially represented m 
Abyssinia 

Special 88. The more common plants in the most characteristic 
features p ar fc 0 f this region m Southern Arabia are Cappandece, 
Fuphorbiaceae, and a few Legummosce , a Jteseda and Dip- 
terygium, palms, Polygonaeece, ferns, and other crypto- 
gams, are rare The number of families relative to the area 
is very small, and the number of genera and species equally 
restricted, m very many cases a single species being the 
only representative of an order The aspect of the vege- 
tation is very peculiar, and is commonly determined by 
the predominance of some four or five species, the rest 
being either local or sparingly scattered over the area. The 
absence of the ordinary bright green colours of vegetation 
is another peculiarity of this flora, almost all the plants 
having glaucous or whitened stems. Foliage is reduced to 
a minimum, the moisture of the plant being stored up in 
massive or fleshy stems against the long-continued drought 
Aridity has favoured the production of spines as a defence 
from external attack, sharp thorns are frequent, and aspen- 
ties of various sorts predominate. Many species produce 
gums and resins, their stems being encrusted with the 
exudations, and pungency and aromatic odour is an almost 
universal quality of the plants of desert regions 
Bot region 89. The cultivated plants of Arabia are much the same as 
of Persian t | 10se 0 f Northern India — wheat, barley, and the common 
p a aau Sorghum, with dates and lemons, cotton and mdigo. To 
these must be added cofee, which is restricted to the slopes 
of the western hills, Among the more mountainous regions 
of the south-western part of Arabia, known as Arabia Felix, 
the summits of which rise to 6000 or 7000 feet, the ram- 
fall is sufficient to develop a more luxuriant vegetation, 
and the valleys have a flora like that of similarly situated 
parts of southern Persia, and the less elevated parts of 
Afghanistan and Baluchistan, partaking of the characters 
of that of the hotter Mediterranean region. In these coun- 
tries aromatic shrubs aie abundant Trees are rare, and 
almost restricted to Pi&taaa, Geltis, and Dodoncea, with 
poplars, and the date palm Pnckly forms of Statics and 
Astragalus cover the dry hills In the spring there is an 
abundant herbaceous vegetation, including many bulbous 
plants, with genera, if not species, identical with those 
of the Syrian region, some of which extend to the 
Himalaya. 

North Af- 90, The flora of the northern part of Afghanistan ap- 
ghanistan p ro3Cima t e s to that of the contiguous western Himalaya. 
Quercus Hex, the evergreen oak of Southern Europe, is 
found in forests as far east as the Sutlej, accompanied 
with other European forms In the higher parts of 
Afghanistan and Persia Boraginem and thistles abound, 
gigantic Umlelhferce, such as Ferula, Galbamm, Dorema, 
Bubon, Peucedanum, Prangos, and others, also characterise 
the same districts, and some of them extend into Tibet. 
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91, The flora of Asia Minor and Northern Persia differs Persia 
but little from that of the southern parts of Europe. The Asla 
mountains are clothed, where the fall of iam is abundant, mor ‘ 
with forests of Quercus , Fagus, Ulmus, Acer, Carpmus, 

and Goiylus, and various Conifer os. Of these the only 
genus that is not found on the Himalaya is Fagus Fruit 
tiees of the plum tube abound. The cultivated plants are 
those of Southern Europe. 

92. The vegetation of the Malayan Islands is for the most Malayan 
part that of the wetter and hotter region of India, but the Ih!an, k 
greater uniformity of the temperature and humidity leads 

to the predominance of certain tropical founs not so con- 
spicuous in India, while the proximity of the Australian 
continent has permitted the partial diffusion of Australian 
types which are not seen in India. The hqmdambar 
and nutmeg may be noticed among the former ; the first 
is one of the most conspicuous trees in Java, on the 
mountains of the eastern part of which the casuanna, one 
of the characteristic forms of Australia, is also abundant 
Rhododendrons occur m Borneo and Sumatra, descending 
to the level of the sea On the mountains of Java thoie 
appears to be no tiuly alpine flora , Saxipaga is not found 
In Borneo some of the temperate foims of Australia appeal 
on the higher mountains On the other islands similar 
characteristics aie to be observed, Australian genera ex- 
tending to the Philippines, and even to Southern China. 

93 The analysis of the Hong Kong flora by Mr Bentham Chu: v 
indicates that about three-fifths of the species are common 
to the Indian region, and neaily all the remaindei are either 
Chinese or local forms The number of species common to 
Southern China, Japan, and Northern Asia is small. Thu 
cultivated plants of China are, with a few exc options, the 
same as those of India South China, thoiefoie, seems, 
botanically, haidly distinct from the gi cat Indian legion, 
into which many Chinese forms penetrate, as befoio no- 
ticed The flora of Noith China, which is akin to that of 
Japan, shows manifest relation to that of the neighbouring 
Ameucan continent, from which many temperate forms 
extend, reaching to the Himalaya, almost as far as Kash- 
mir. Very little is known of the plants of the mtenor of 
Northern China, but it seems probable that a completo 
botanical connection is established between it and the tem- 
perate region of the Himalaya 

94. The vegetation of the dry region of Central Asia is 'VntraJ 
remarkable for the great lelative number of Cheiiojunliaceoc, Asia - 
Salicomia and other salt plants being common j Polygo- 
nacece also are abundant , leafless forms being of frequent 
occurrence, which gives the vegetation a very remarkable 
aspect. Peculiar forms of Legumino&ce also prevail, and 
these, with many of the other plants of the southern and 
drier regions of Siberia, or of the colder legions of the 
desert tracts of Persia and Afghanistan, extend into Tibet, 
where the extreme drought and the hot (nearly vertical) 
sun combine to produce a summer climate not greatly 
differing from that of the plains of Central Asia. 

95 The zoological provinces of Asia correspond very Zoologa 
closely with the botanical. The noithern poition of Asia, 
as far south as the Himalaya, is not zuolugieally distinct 
from Europe, and these two areas, with the strip of Africa 
north of the Atlas, constitute the Palearotie region of 
Dr Sclater, whose zoological primary divisions of the earth 
have met with the general approval of naturalists. The 
south-eastern portion of Asia, with the adjacent islands of 
Sumatra, Java, Borneo, and the Philippines, form his Indian 
region. The extreme south-west part of the continent 
constitutes a separate zoological district, comprising Arabia, 
Palestine, and Southern Persia, and reaching, like the hot 
desert botanical tract, to Baluchistan and Sindh; it belongs 
to what Dr Sclater calls the Ethiopian region, which ex- 
tends over Africa, south of the Atlas. The Celebes, 
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Papua, and the other islanda east of Java beyond Wallace’s 
line (see par, 6), fall within the Australian region. 

A few words may be said about the characteristic ani- 
mals of each of these divisions. 

Paljjarctio 96 Nearly all the mammals of Europe also occur in 

region Northern Asia, where, however, the Pahearctic fauna is 

Mamma s numerous additional species. The character- 

istic groups belong mostly to forms which are restricted 
to cold and temperate legions Consequently the Quad- 
rumana, or monkeys, are nearly unrepresented, a single 
species occurring m Japan, and one or two otkeis in North- 
ern China and Tibet Insectivoious bats are numer- 
ous, but the frugivorous division of this order is only 
represented by a single species m Japan Carnivora are 
also numerous, particularly the frequenters of cold climates, 
such as bears, weasels, wolves, and foxes Of the Insecti- 
vora numerous forms of moles, shews, and hedgehogs pre- 
vail The Rodents are also well repiesentcd by vauous 
squirrels, mice, and hares Characteristic forms of this 
cider in Northern Asia are the marmots (Ardomys) and 
the pikas, or tailless hares (Lagomys) The great order of 
Ungulata is repiesented by various forms of sheep, as 
many as ten or twelve wild species of Om being met with 
in the mountain chains of Asia , and more spaungly by 
several peculiar foims of antelope, such as the saiga ( Saiga 
tatanca), and the Gazella guttiuosa, or yellow sheep 
Coming to the deei, we also meet with characteristic forms 
in Noitiiem Asia, especially those belonging to the typical 
genus Gervus The musk deer (Moschus) is also qmte 
restricted to Noithern Asia, and is one of its most pecu- 
liar types. 

Birds 97 The ornithology of Northern Asia is even moie 
closely allied to that of Europe than the mammal fauna. 
Nearly three-fourths of the well-known species of Europe 
extend throughout Siberia into the islands of the Japanese 
empire. Here again we have an absence of all tropical 
forms, and a great development of groups characteristic of 
cold and temperate regions One of the most peculiar of 
these is the genus Phasianus, of which splendid buds all 
the species aie restricted in their wild state to Noithern 
Asia. The still more magnificently clad gold pheasants 
(. Thaumcdea ), and the eared pheasants (Gt ossoptilon), aie 
also confined to certain districts in the mountains of 
North-eastern Asia, Amongst the Passeres, such forms as 
the larks, stone chats, finches, linnets, and grosbeaks, are 
well developed, and exhibit many species. 

Indian 98, The mammal fauna of the Indian region of Asia 

region is much more highly developed than that of the Palas- 

M ammals. arc ^ c . THe Quadrumana are represented by several 
peculiar genera, amongst which are Bmnopithccus, Eylo~ 
lata, and Smut, Two peculiar forms of the Lemurine 
group are also met with. Both the insectivorous and 
frugivorous divisions of the bats are well represented. 
Amongst the Insectivora very peculiar forms are found, 
such as Gymnura and Tupaia. The Carnivora are likewise 
numerous , and this region may be considered as the true 
home of the tiger, though this animal has wandered far 
north into the Palaaarctic division of Asia. Other charac- 
teristic Carnivora are civets, various ichneumons, and the 
benturong (Arctictis). Two species of bears are likewise 
restricted to the Indian region. In the order of Rodents 
squirrels are very numerous, and porcupines of two genera 
are met with. The Indian region is the home of the 
Indian elephant — one of the two sole remaining representa- 
tives of the order Proboscidea. Of the Ungulates, four 
species of rhinoceros and one of tapir are met with, besides 
several peculiar forms of the swine family. The Bovidse, or 
hollow-horned ruminants, are represented by several genera 
of antelopes, and by species of true Bos — such as B. 
sondaieus, B frontalis , and B. bvbalvs. Deer are likewise 
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numerous, and the peculiar group of Chevrutains ( Ttagnlus ) 
is characteristic of the Indian region. Finally, this region 
affoids us representatives of the older Edentata, in the 
shape of several species of Mams, or scaly ant-eater. 

99. The assemblage of birds of the Indian legion is one Birds, 
of the richest and most varied in the woild, being surpassed 
only by that of tiopical America. Nearly every order, 
except that of the Stiuthiones, or ostriches, is well repre- 
sented, and there are many peculiar geneia not found else- 
where, such as Buceros, ffarpactes, Zophophorus, Euplo- 
canus, Pavo, and Cenornu. The Phasiamdae (exclusive 

of true Phasianus) are highly chaiactenstic of this region, 
as are likewise ceitam genera of barbets ( Megalcema ), 
pairots ( Palceoi7iis ), and crows (Dendi ocitta, Urocissa, and 
Gma) The family Eurylcemidce is entirely confined to 
this pait of Asia. 

100. The Ethiopian fauna plays but a subordinate part Ethiopian 
in Asia, intruding only into the south-western coinei, and legion 
occupying the deseit districts of Aiabia and Syria, although llama. Js 
some of the chaiacteiistic species reach still further into 
Persia and Sindh, and even into Western India The 

hon and the hunting-leopard, which may be considered as, 
in this epoch at least, Ethiopian types, extend thus far, 
besides vauous species of jerboa and other deseit-lovmg 
forms. 

101. In the birds, the Ethiopian type is shown by the Birds, 
prevalence of laiks and stone-chats, and by the complete 
absence of the many peculiar genera of the Indian region 

102. The occurrence of mammals of the Marsupial order Australian 
in the Molucca Islands and Celebes, while none have been region 
found m the adjacent islands of Java and Borneo, lying on 

the west of Wallace’s line, or m the Indian region, shows 
that the margin of the Austiahan region has here been 
reached. The same conclusion is indicated by the absence 
from the Moluccas and Celebes of various other Mammals, 
Quadrumana, Carnivora, Insectivora, and Ruminants, 
which abound m the western part of the Ai ckipelago. Deer 
do not extend into New Guinea, m which island the genus 
Bus appears to have its eastern limit, A peculiar form of 
baboon, Gynojnthecus, and the singular ruminant, Anoa, 
found in Celebes, seem to have no relation to Asiatic 
animals, and rather to be allied to those of Africa. 

103. The buds of these islands present similar pecu- Birds 
lianties Those of the Indian region abruptly disappear 

at, and many Australian forms reach but do not pass, the 
line above spoken of. Species of birds akin to those of 
Africa also occur in Celebes. 

104 Of the marine orders of Sirema and Cetacea the Mamie 
Dugong, Malicore, is exclusively found m the Indian mammals. 
Ocean ; and a dolphin, Platamsta, peculiar to the Ganges, 
ascends that river to a great distance from the sea. 

105. Of the sea fisheB of Asia, among the Acantho- Sea ftahe*, 
pterygii, or spiny-rayed fishes, the Percidce, or perches, are 
largely represented ; the genus Berranus, which has only 
one species in Europe, is very numerous in Asia, and the 
forms are very large. Other allied genera are abundant, 
and extend from the Indian seas to Eastern Africa. The 
Squamipennes, or scaly-finned fishes, are principally found 
m the seas of Southern Asia, and especially near coral 
reefs. The Mullidce, or red mullets, are largely represented 
by genera differing from those of Europe. The Pclynmi, 
which range from the Atlantic through the Indian Ocean 
to the Pacific, supply animals from which isinglass is pre- 
pared; one of them, the mango-fish, esteemed a great 
delicacy, inhabits the seas from the Bay of Bengal to Siam. 

The Scimnidm extend from the Bay of Bengal to China, but 
are not known to the westward. Horse mackerel are nu- 
merous The Stromateidce, or pomfrets, resemble the dory, 
a Mediterranean form, and extend to China and the Pacific. 

The sword fishes, Xiphiidoe — the lancet fishes, Acanthuridse 
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—and the scabkud fishes, Tnchundve, aio di&tiibuted 
through the seas of South Asia. Mackerels of various 
genera abound, as well as gobies, blenmes, and mullets 

106 Among the Anacanthmi, the cod family so well 
known m Europe shows but one or two species m the seas 
of South Asia, though the soles and allied fishes are numer- 
ous along the coasts Of the Physostomi, the siluroids are 
abundant in the estuaries and muddy waters , the habits 
of some of these fishes are remarkable, such as that of the 
males carrying the ova in their mouths till the young are 
hatched The small family of Scopelidce affords the gela- 
tinous Haipodon, or bumalo. The gar-fish and flying 
fishes are numerous, extending into the seas of Europe 
The Glupeulce , or herrings, are most abundant , and an- 
chovies, or sardines, are found in shoals, but at nregulai 
and uncertain intervals The marine eels, Muuenidce, are 
more numeious towards the Malay Archipelago than in the 
Indian seas Forms of sea-hoises ( Hippocampus ), pipe- 
fishes ( Syngnathus ), fife-fishes ( Sclerodemus ), and sun-fish, 
globe-fish, and other allied forms of Gymnodontes, are not 
uncommon 

107 Of the cartilaginous fishes, Chondropterygii, the true 
sharks and hammei-headed sharks, are numerous The 
dog-fish also is found, one species extending from the 
Indian seas to the Cape of Good Hope. The saw-fishes, 
Pnstidce, the electrical rays, Torpedince, and ordinary rays 
and skates, are also found in considerable numbers 

Freshwater 108 The fresh waters of Southern Asia are deficient 

th&es m the typical forms of the Acanthopterygu, and are 
chiefly inhabited by carp, siluroids, simple or spmed eels, 
and the walking and climbing fishes. The Silundce 
attain their chief development in tropical regions Only 
one Sifarus is found in Europe, and the same species 
extends to Southern Asia and Africa The Salmomdce 
are entirely absent from the waters of Southern Asia, 
though they exist m the rivers that flow into the Arctic 
Ocean and the neighbouring parts of the Northern Pacific, 
extending perhaps to Formosa, and trout, though un- 
known in Indian nveis, are found beyond the watershed 
of the Indus, in the streams flowing into the Caspian 
The Cypi inidce, oi carp, are largely represented in Southern 
Asia, and there grow to a size unknown m Europe; a 
Barbus in the Tigris has been taken of the weight of 300 
lb The chief development of this family, both as to size 
and number of forms, is m the mountain regions with a 
temperate climate , the smaller species are found in the 
hotter regions and in the low-lymg rivers Of the Clupeidee , 
or herrings, numeious forms oceunn Asiatic waters, ascend- 
ing the rivers many hundred miles , one of the best known 
of Indian fishes, the hilsa, is of this family. The stur- 
geons, which abound m the Black Sea and Caspian, and 
ascend the avers that fall into them, are also found in 
Asiatic Russia, and an allied form extends to Southern 
China The walking or climbing fishes, which are peculiar 
to South-eastern Asia and Africa, are organised so as to 
he able to breathe when out of the water, and they are 
thus fitted to exist under conditions which would be fatal 
to othei fishes, being suited to live m the regions of periodi- 
cal drought and ram in which they are found 

Insects. 109. The insects of all Southern Asia, including India 
south of the Himalaya, China, Siam, and the Malayan 
Islands, belong to one group, not only the genera, hut 
even the species, are often the same on the opposite sides of 
the Bay of Bengal The connection with Africa is marked 
by the occurrence of many genera common to Africa and 
India, and confined to those two regions, and similarities 
of form are not uncommon there in cases in which the 
genera are not peculiar. Of Coleopterous insects known to 
inhabit East Siberia, nearly one-third are found in Western 
Europe The European forms seem to extend to about 
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the 30th paiallel of N lat, south of which the Indo- 
Malayan types are met with, Japan being of the Euiopeo- 
Asiatic group. The northern forms extend geneially along 
the south coast of the Mediterranean up to the boidei of 
the great desert, and from the Levant to the Caspian 

110 Of the domesticated animals of Asia may first be Domeati. 
mentioned the elephant. It does not bleed m captivity, cated inl- 
and is not found wild west of the Jumna river in Noithein n,als 
India The horse is produced in the highest perfection in 
Arabia, and the hot and dry countries of Western Asia. 

Pomes are most esteemed fiom the wetter regions of the 
east, and the hilly tracts Asses aio abundant in most 
places, and two wild species occur The horned cattle 
include the humped oxen and buffaloes of India, and the 
} uk of Tibet A hybrid between the yak and Indian cattle, 
called zo, is commonly reared in Tibet and the Hnnalaxa 
Sheep abound m the more teinpeiato regions, and gouts 
are universally met with, both of these animals axe used 
as beasts of burden m the mountains of Tibet The icm- 
deer of Northern Siberia call also for special notice , they 
aie used foi the saddle as well as for di aught 

111. Among the later results of scientific reseaich, the Ethho- 
demonstration of man’s existence on the eaith at a period L0 ' 17 
vastly anterior to any of which we have any knowledge 
through existing records, is one of the most important in 
giving a solid foundation to the study of ethnology. We 

have learned that man was the contempoiary of many 
extinct animals, at a time when the mam outlines of the 
land within the area of the present continent of Eui ope 
were wholly different from what they now ai e , and that 
human societies have been advancing towauh then pre- 
sent condition during a senes of ages for the extent of 
which our ordinary conceptions of time afford no adequate 
measure Such facts have given an altogether different 
dnection to the cm rent of opinion as to the manner in 
which the great groups of mankind have become distri- 
buted over the areas where they are now found. So, too, 
the knowledge of the want of stability of forms of human 
speech has had an important bearing on these same sub 
jects, for the evidence of the modifications wlmh the chief 
spoken languages have undergone dunng the histone penod 
shows that there is probably no country in which the tongut 
in use a thousand years ago would now bo intelligible, 
and leads to the conclusion that even a radical diversity of 
language need not imply difference of race. In short, the 
science of ethnology being, like all othei s, built up on facts 
only to be obtained by actual observation, requires that 
these shall he interpreted by an intelligent and constantly 
repeated review of the whole series of available data as 
precise knowledge advances. 

112. Asia, including its outlying islands, has become Mon- 
the dwelling-place of all the great families into which the Ki) ' m 
races of men have been divided. By fat the largest area grmlp 
13 occupied by the Mongolian group These have yellow- 
brown slans, black eyes and hair, flat noses, and oblique 
eyes They are short in statuie, with little hair on the 
body and face In general terms they extend, with modi- 
fications of character probably due to admixture with other 
types and to varying conditions of life, over the whole of 
Northern Asia as far south as the plains bordering the 
Caspian Sea, including Tibet and China, and also over the 
Indo-Malayan peninsula and Archipelago, excepting Papua 

and some of the more eastern islands, 

113. Next m numerical importance to tho Mongolians Melwio* 
are the races which have been called by Professor Huxley chroic 
Mdanochroic and Xanthochroio The former includes the 
dark-haired people of Southern Europe, and extends over * ° 
North Africa, Asia Minor, Syria to South-western Asia, 

and through Arabia and Persia to India. The latter race 
includes the fair-haired people of Northern Europe, and 
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extends over neaily tlie same area as tlie Melanoclnoi, with 
which race it is greatly intermixed Tho Xanthochroi have 
fair skins, blue eyes, and hght hair , the others have dark 
skins, eyes, and hair, and are of a slighter frame Together 
they constitute what were once called the Caucasian races 
The Melanochroi are not considered by Professor Huxley 
to be one of tlie primitive modifications of mankind, but 
rather to be the result of the admixture of the Xanthoclnoi 
ruth the Australioid type, next to be mentioned 
lint”. 114 The third group is that of the Austialioid type 
if"' 1 Their hair is dark, generally soft, never woolly The eyes 
and skin are dark, the beaid often well developed, the nose 
broad and flat, the lips coaise, and jaws heavy This race 
is believed to form the basis of the people of the Indian 
peninsula, and of some of the hill tribes of Cental India, 
to whom the name Dravidian has been given, and by its 
admixture with the Melanochroic group to have given rise 
to the ordinary population of the Indian piovmces It 
is also piobable that the Australioid family extends into 
.South Arabia and Egypt 

\e h 'ro d 115. The last group, the Negroid, is lepresented by the 
races to which has been given the name of Negrito, from 
tlie small size of some of them They are closely akin to 
the negroes of South Afuca, and possess the characteristic 
dark skins, woolly, but scanty beard and body hair, broad 
flat noses, and projecting lips of the African; and are 
diffused over the Andaman Islands, a part of the Malay 
peninsula, the Philippines, Papua, and some of the neigh- 
bouring islands. The Negritos appear to be derived from 
a nuvtuie of the true Negro with the Australian type 
Dujtnl'u- 11G The distribution of the Mongolian group m Asia 
t;on of offers no particulai difficulty. There is complete present, 
i! j n ' s and probably previous long-existing, geographical con- 
tinuity in the area over which they are found. There is 
also considerable similarity of climate and other conditions 
throughout the northern half of Asia which they occupy. 
The extension of modified forms of the Mongolian type 
over the whole American continent may be mentioned as a 
i emarkable ciicumstance connected with this branch of the 
human race. 

hrttr. 1 1 7. The Mongolians of the northern half of Asia are 

almost entirely nomadic, hunters and shepherds or herds- 
men. The least advanced of these, but far the most 
peaceful, are those that occupy Siberia. Further south the 
best known tribes are the M&nchus, the Mongols proper, 
the Moguls, and the Turks, all known under the name of 
Tartars, and to the ancients as Scythians, occupying from 
east to west the zone of Asia comprised between the 40th 
and 50th ciicles of N. lat. The Turks are Mahometans, 
their tribes extend up the Oxus to the borders of Afghani- 
stan and Persia, and to the Caspian, and under the name of | 
Kirglns into Russia, and their language is spoken over a 
huge part of Western Asia Their letters are those of 
Pt-ihia The Manchus and Mongols are chiefly Buddhist, 
with letters derived from the ancient Syriac. The Mdnchus 
,ue now said to be gradually falling under the influence of 
Chinese civilisation, and to be losing their old nomadic 
habits, and even their peculiar language. The predatory 
habits of the Turkish, Mongolian, and Mknchu popula- 
tion of Northern Asia, and their irruptions into other parts 
of the continent and into Europe, have produced very 
remarkable results in the history of the world, to which 
further reference will be made hereafter 
Shmaw, 118. The Chinese branch of the Mongolian family are 
a thoroughly settled people of agriculturists and traders, 
They are partially Buddhist, and have a peculiar mono- 
syllabic, umnflected language, with writing consisting of 
symbols, which represent words, not letters. 

119. The countries lying between India and the Mon- 
Eilaese golian area are occupied by populations chiefly of the Mon- 


I A 697 

gohan and Chinese tjpe, having languages fundamentally 
monosyllabic, but using letters derived from India, and 
adopting their religion, which is almost everywhere 
Buddhist, from the Indians. Of these may be named the 
Tibetans, the Burmese, and the Siamese Cochin-China 
is more nearly Chmese in all respects 

120 The Malays, who occupy the peninsula and most Malays, 
of the islands of the Archipelago called after them, are 
Mongols appaiently modified by their very different climate, 

and by the maritime life forced upon them by the physical 
conditions of the region they inhabit As they are now 
known to us, they have undergone a process of partial 
civilisation, first at the hands of the Brahmimcal Indians, 
from whom they borrowed a religion, and to some extent 
literature and an alphabet, and subsequently from mtei- 
couise with the Arabs, which has led to the adoption of 
Mahometanism by most of them 

121 The name of Aryan has been given to the races Aryans and 
speaking languages derived from, or akm to, the ancient Semites 
form of Sanskut, who now occupy the temperate zone 
extending from the Mediterranean, across the highlands of 

Asia Minor, Persia, and Afghanistan, to India. The races 
speaking the languages akm to the ancient Assyrian, which 
are now only repiesented by Arabic, have been called 
Semitic, and occupy the countries south-west of Peisia, 
including Syria and Arabia, besides extending into North 
Africa. Though the languages of these races are very 
different they cannot be regarded as physically distinct, 
and they are both without doubt branches of the Melano- 
chroi, modified by admixture with the neighbouring races, 
the Mongols, the Australioids, and the Xanthochroi. 

122 The Aryans of India are probably the most settled Language 
and civilised of all Asiatic races. This type is found in its 
purest form in tlie north and north-west, while the mixed ^ 
laces and the population referred to the Australioid type 
predominate in the peninsula and Southern India Among 

the hill tribes of Central India are some which appear to 
have a Mongolian origin, and to have come m from the 
noith-east, such as the Koles and Bhils. The spoken 
languages of Noithern India are very various, diffenng 
one from another in the sort of degree that English differs 
from German, though all are thoroughly Sanskntic in their 
vocables, but with an absence of Sanskrit grammar that 
has given nse to considerable discussion. The languages 
of the south are Dravidian, not Sanskritic. The letters of 
both classes of languages, which also vary considerably, 
are all modifications of the ancient Pdli, and probably 
derived from the Dravidians, not from the Aryans They 
are written from left to right, exception being made of TJrdii 
or Hindustani, the mixed language of the Mahometan con- 
querors of Northern India, the character used for writing 
which is the Persian. From the River Sutlej and the 
borders of the Sindhian desert, as far as Burmah and to 
Ceylon, the religion of the great bulk of the people of 
India is Hindu or Brahminical, though the Mahometans 
are often numerous, and in some places even in a majority. 

West of the Sutlej the population of Asia may be said to 
be wholly Mahometan, with the exception of certain 
relatively small areas in Asia Minor and Syria, where 
Christiana predominate. The language of the Punjab does 
not differ very materially from that of Upper India. West 
of the Indus the dialects approach more to Persian, which 
language meets Arabic and Turki west of the Tigris, and 
along the Turkoman desert and the Caspian. Through the 
whole of this tract the letters are used which are common 
to Persian, Arabic, and Turkish, written from right to left. 

123. The presence of the Negroid type m isolated Asiatic Dustnbu- 
areas, so far removed from the existing Negro region, tom of 
appears to require for its explanation the former extension IsegTOids ' 
of dry land from Africa across the area now occupied hy 
II. — 88 
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the Indian Ocean, and the later disappearance of such land 
by changes of level of the earth’s surface. If, again, the 
i elation of the Dravidian (non-Aryan) population of Southern 
and Central India to that of Australia be real, — and the re- 
lationship seems to be sufficiently established, — the presence 
in India of this race seems also to require the former occur- 
rence of great alterations in the distribution of sea and 
land across the equatorial region of the Indian Ocean, and 
probably an alternation or repetition of movements such as 
our better knowledge of other parts of the earth shows us 
to have been normal rather than abnormal That changes 
on a very great scale have taken place m Southern Asia in 
the very latest geological periods i3 well established, and 
as was before observed (par. 44), these hypotheses are 
supported by direct geological evidence, and corroborated 
by the facts of botanical and zoological distribution. 

EmroRT 124. In looking back on the materials at our com- 
mand for ascertaining how the easting condition of the 
earth and its inhabitants has been brought about, we are 
generally forced to the conclusion that they are but frag- 
mentary and disappointing; this is more especially the 
case m dealing with our own race. Of historical records 
there are hardly any that extend to seven centuries before 
the Christian era, except those in the form of monuments 
and of fragmentaiy and obscure inscriptions What is left 
of more remote antiquity is little more than the material 
wreck of human societies; the living forces that earned 
them forward have necessarily escaped us, except as matter 
of conjecture. 

Prehistoric 125. Of prehistoric man little has yet been discovered in 
man. Asia ; but a sufficient number of stone and bronze imple- 
ments or weapons has been found m various parts of India 
to show that the first steps of the human race in civilisa- 
tion are everywhere almost identical 
Aryans and 126. The feeble light thrown on the earliest history of 
Semites the Aryan race exhibits it as a pastoral people occupying 
the valleys and mountains along the Oxus In its proximity 
to the south were the Semitic races, distributed from Syria 
to the Euphrates and Persia, and perhaps further east These 
two races are seen to have spread across Southern Europe, 
North Africa, and South-western Asia, the Aryans sup- 
plying their language to the greater part of Europe and of 
the temperate zone of Asia, from the Meditenanean to 
India; the Semites giving theirs to Arabia, Syria, and 
North Africa. It is supposed that the population of the 
Thaii mi- area referred to was thus distributed by reason of migra- 
gutions. tions caused by pressure from Mongolian tribes on the north, 

such as is known to have arisen since the historical period. 
Possibly the movements may have been due to changes 
m the climate, and the gradual diminution of the rain-fall 
(of which there is evidence), which might have rendered 
the area originally occupied by the Aryans unable to sup- 
port them. But it may be regarded as certain that the 
Brahmuucal race, formerly dominant in Upper India, 
entered that country from the north-west as invaders. The 
ascertained connection of the languages of India a^ d of the 
intermediate tract with the ancient Aryan or Yedic lan- 
guage, the fact that the founders of the Brahmmical faith 
fixed themselves in or near the mountains of Northern 
India, the greater predominance of the Aryan type in this 
region, the separation of a privileged higher from a servile 
lower class or caste, and the general evidence of the diffu- 
sion of Indian civilisation from west to east, with many 
other circumstances, tend to corroborate such a view. An 
intrusion of Aryans into the countries originally occu- 
pied by the Semites seems also to have taken place in 
Languages Iran or Persia As the Aryan language developed into 
the Sanskrit m India, so in Persia it gave birth to the 
Zendic or Pehlvi, the language of the sacred books of the 
Fire-worshippers , and as the Aryans seem to have borrowed 


the Dravidian letters in the former country, so they adopted 
those of the Semites, or ancient Assyrians, m the other. 

The European biancli of the Aiyans, the Hellenic laces, 
likewise appear to have had no letters of their own, and to 
have borrowed a Semitic alphabet from the Phoenicians. 

The Bactnan Aryans used an archaic quasi-Phceniciac 
alphabet in North India till 250 e c , about which tune 
the Pali letters, on which the Davanagan alphabet was 
based, are known to have been current. 

127. The races that foimerly occupied the plains of Earliest 
Mesopotamia and the neighbouring mountains— the Baby- L ^atios. 
lonians and Assyrians — are, next to the Egyptians, those 

whose monuments and inscriptions supply the earliest 
definite records of mankind, going back possibly nearly 
4000 years from the present time. These, and the corre- 
sponding remains of the Egyptians, which are of even 
greater antiquity, taking us back perhaps 6000 years or 
more, indicate that powerful kings then ruled over these 
countries, with frequent changes in the boundanes of the 
separate states, under conditions not veiy greatly different 
from those that continued until the kingdoms disappeared 
before the progress of Roman or Mahometan power. How 
long these races may have taken to arrive at the state of 
civilisation m which they were as they first become known 
to us it is impossible to say, but there is nothing to 
suggest that their condition is to be accounted for other- 
wise than by prolonged gradual transformations, such as 
they and all other races are known to have undergone 
m the time subsequent to that from which our histoucal 
records commence 

128. The task of tracmg from these remote epochs to CfeneraJ 
more lecent tunes the mutual relations that have arisen Tlew * 
between the people of the several parts of Asia and the 
surrounding countries, leads us to a roviow of the history' 

of the continent, of which a very brief outline will be 
attempted Eiom tins wo shall see how the progressive 
races of Europe appear to have had their origin in Asia , 
how m Asia and Egypt were taken the first steps in human 
civilisation and learning , how in Asia arose all the forms 
| of religion which have so greatly influenced the history of 
man, — the Yedantic, the Buddhist, the Hebrew', and, more 
especially, Christianity and Mahometanism, how the move- 
ments of the population of Central Asia have affected the 
suiroundmg regions, and lastly, how the condition of 
almost the whole continent has, from the earliest ages to 
the present day, been one to invito foreign conquest, and 
to lead to the supremacy of foreign races over all its parts 

129. The earliest event in Hindu chronology which has Hindu 
any pretence to being called historical is the war of the clur0M ‘ 
Mdhibhdrat. The account of this is contained m a poem, 
written about 500 B.a, which is one of the Vedas. It 
seems to have been a contest between two branches of the 
house reigning m Northern India, and to have occurred 
about 1400 b.c The accounts of antecedent periods are 
manifestly mythical, and merely indicate the probability 

of the gradual progress of the conquering Brahmitiical race 
from west to east. The Vedas are a collection of hymns 
and heroic poems, containing the religious doctrines of the 
Aryans at that remote period, and embodying the earliest 
system of philosophy which wo possess. The inroad of 
Alexander the Great to the Sutlej (Hyphasib) in 350 B.c, 
affords a landmark in a very obscure past. The Greek 
colony left in Bactria survived nearly to the Christian era. 

In 550 b o. was born, m Northern India, Sakya, the founder 
of Buddhism. This was a development of the Yedic 
theology , m the course of two or three centuries it became 
dominant in India, whence it was carried into Tibet and 
China, and at length became, and still remains, the religion 
of the greater part of Asia, though it eventually declined 
in India, and has now almost entirely disappeared from tbo 
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country of its origin. As oka, one of the Hindu kings of 
whom memorials exist m inscriptions found in various 
parts of India, lived when Buddhism was triumphant, m 
250 b o. The subsequent annals consist of little more 
than lists of kings of various dynasties settled m various 
parts of the country, until we reach the period of the 
Mahometan conquests. 

Western 130. Of the western paits of Asia it will suffice to 
am- say that about 600 B o. the kingdoms known under the 
names of Babylonia, Assyria, Media, and Persia, began to 
coalesce, and were at length united under Cyrus, the 
Persian, the “ Great King,” whose territories are said to 
have extended from the Mediterranean to the Indus 
During this period the civilisation and learning of Egypt 
and Western Asia had penetrated into Greece, where was 
developed, from the branch of the Aryan race which occu- 
pied that country, the most extraordinarily intellectual 
community which has ever existed. The successful resist- 
jreete and ance of Greece to the advance of the Persians probably 
Persia prevented the spread of the western Asiatics over Europe, 
and left that continent open to the evolution of the far 
higher type of civilisation which is its characteristic The 
destruction of the Persian monarchy by Alexander took 
place about 330 n o After the Indian expedition and 
death of the great Greek conqueror, his Asiatic kingdom 
fell to pieces, and numerous petty sovereignties were 
formed out of it About fifty years before the Chustian 
ora, the Komans for the first time appeared on the arena 
of Asia, took possession of Syria, and soon after occupied 
a large part of Asia Minor, and at length established them- 
selves on tho Tigris. During this interval tlio more 
eastern part of the old Persian kingdom, called by the 
Romans Parthia, had again acquired an independent exist- 
ence, and its monarch, once more assuming the title of the 
“ Great King,” fruitlessly attempted to drive the Romans 
out of Asia In the year 274 ad. later successes of the 
Homans m the East were celebrated by the famous tnumph 
of the Emperor Aurelian, m which, it is said, ambassadors 
appeared from all parts of Asia, oven from China The 
Rome ami conflicts between the Persians and Romans continued long 
Pmu a ft cr the division of the Roman empire, 395 A.D., without 
any material change of the boundaries of the contending 
parties. The Romans or Byzantines never advanced beyond 
Armenia or the Tigris; nor could the Persians permanently 
retain possessions to the west of those limits, though once 
(620) they had penetrated to the walls of Constantinople. 
Origin of 131. While these conflicts were in progress, events of 
Christian- an altogether different character had arisen, which have 
lty brought a small portion of Western Asia into prominent 
notice in the world’s history. Christianity had its origin 
in Syria, among the Jews, a tribe of Semitic race, whose 
sacred writings and history are of extreme antiquity, and 
have been preserved and are well known by reason of the 
special interest created in them, The Christian faith 
spread rapidly over Asia Minor, and soon extended to all 
parts of the Roman empire, in which it was at length 
accepted as the state religion about 320 a.d 
Its infiu- 132, Among the efficient agencies of Western progress no 
!uce - doubt can exist that Christianity was one of the most active. 

It necessarily happened that the religion which established 
itself on the ruins of the superstitions of the Old World 
should have an important influence on the new forms of 
society that arose ; and as the Christian faith gradually 
became the dominant and at length the only religion of 
Europe, it shared greatly, both through its doctrines and 
its organisation, in bringing about the intellectual and 
social advance that has there taken place. 

M 'f n ^33. But Christianity, though it had its origin in Western 

Minir** * kas produced no such consequences there. The pro- 
gress which it had made to the eastward during the first 


I A 699 

six centuries was very soon after cut short by the founding 
of a rival proselytising religion by Mahomet, 620 A.D., 
whose followers and successors effectually arrested the 
spread of the Christian faith m this direction. 

134. The Arabs, under the influence of the fanatical Its spread, 
preachings of their prophet, now hurst forth upon the 
countries around them ; in less than a century, 730 ad., 

they had possessed themselves of Persia and Transoxiana, 
penetrated to the Indus, driven the Byzantine armies out 
of Asia Minor and Syria, overcome Egypt, advanced along 
Northern Africa to the Atlantic, had conquered Spam, and 
even entered France Nor was this a mere temporary 
success. Though the Arabs were at once repelled from 
France, the Mahometans held their ground m Spain for 
more than seven centuries, and have not only been domi- 
nant to the present day in all other parts of their earliest 
conquests, but have Bince added largely to the area in 
which the religion of Mahomet has been adopted 

135. It was to the immediate successors of Mahomet Its influ- 
that our race is indebted for the impulse given to science, enc0, 
which was so long wholly neglected or deliberately con- 
demned by Christian authority in Europe. But although 

it is not possible to say that Mahometanism has been with- 
out beneficial tendencies or results, yet the general history 
of Mussalman races has been marked by horrible barban- 
ties and utter disregard of human life. The annals of 
Asiatic kingdoms present us, for the most part, with a 
succession of unscrupulous tyrants, among whom have 
appeared, at most, two or three sovereigns under whom 
anything like leal progress towards civilisation was possible. 

And, admitting that rulers of all races and religions have 
in turn exhibited qualities which can only be regarded 
with reprobation, and that it is not easy to discriminate 
between what is due to the influence of race and what to 
that of religion, it is certain that the Mahometan Mongols 
to whom Asia was for centuries a prey far outstripped, m 
the violation of the principles on which civilisation is based, 
all other communities in any part of Europe or Asia. 

136 The Arab empire, under the khabfs of Baghdad, Successor 
culminated about 800 a.d., hut hardly maintained its of Ma ' 
integrity fifty years more. On its disruption a Turk k'™* 4, 
dynasty established itself m Ghazni, from which sprung 
Mahmiid, who first invaded India in 1001, and extended 
his rula to the Oxus and Persia. His successors (not 
descendants), established the Mahometan kingdom of 
Delhi in 1200, which gradually extended over all Northern 
Mia in the next two centuries. After Mahmiid’s death 
another Turki house, that of the Seljuks, established itself 
m Persia, Asia Minor, and Syria, about 1050, extended 
its authority to Egypt 1170, and retained its vitality till 
1300. The Crusades, between 1100 and 1300, set up a 
small Christian power m Syria, with which the Seljuk Turks 
were in a state of almost constant conflict, the famous 
Saladin (SAlah-u-dm) having been one of their chiefs. In 
the wars between the followers of the crescent and the 
cross, it is hard to say which party inflicted the greatest 
atrocities on the unfortunate inhabitants of the country 
around the Holy Sepulchre. 

137. Two centuries before the Christian era the Mon- ChengMg 
golian races of Central Asia are known to have begun 
the series of predatory incursions on their neighbours, 
which so long made them the terror of all parts of the 
Old 'World less barbarous than their own. The most 
important of these irruptions took place about 1220. 

Chenghiz Kirin, a Mongolian chief, having made him- 
self master of Central Asia, established his capital at 
K&rakorum, the precise site of which is doubtful. In 
1215 he took possession of Northern China, and then 
turned westward ; he overran the whole of Turkistan, the 
countries along the Oxus, Afghanistan, and Persia, and 
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added them to his empire After his death, in 1227, his 
successors, dividing his kingdom among them, continued 
their advance to the 'west. They swept away the remains 
of the Arab khakfs of Baghdad in 1258, and overthrew 
the Seljuks in Asia Minor m 1300, several of their expe- 
ditions for plunder reached India, and they spread them- 
selves over South-eastern Europe, into Russia, Hungary, 
and Poland, and entered Siberia During this interval, as 
they became settled, they abandoned the simple deistical 
faith of their fathers, and adopted the religion of the races 
they had conquered. 

rttadr 138 In the year 1370 there rose, above the ordinary 
level of the successors of Chenghiz, another chief, who 
claimed descent from the great khan, but was more indebted 
for his position to his own force of character. From an 
obscure position in Samkrkhand, Timiir, commonly spoken 
of as Tamerlane by European writers, had acquired m the 
course of twenty years the sovereignty of Afghanistan, 
Transoxiana, of Persia as far as the Euphrates, and of 
Eastern Turkistan to Kashgar. His armies reached to 
Siberia, and he carried his devastations into the heart of 
Russia, almost to the walls of Moscow. In the years 
1 398-99, excited by fanaticism and the love of rapine, he 
made his celebrated maich into India, an account of which, 
with his other exploits, exists, written by himself. He 
plundered and burnt Delhi, which city was surrendered 
under a solemn promise of protection ; he carried off in- 
numerable captives, ravaged the neighbouring country, 
and massacred the Hindu inhabitants to wash out the 
stains of Mussulman blood spilt by his sword; and finally 
quitted India, leaving anarchy, famine, and pestilence 
behind him, having in four short months overwhelmed 
the provinces of Northern Hindustan by calamities which 
prostrated the kingdom of Delhi for nearly a century 
From these rums the ruthless barbarian turned to the 
extreme west of Asia, which he ravaged with greater 
ferocity, if possible, than India After the overthrow of 
the Seljuk Turks in 1300, the descendants of Chenghiz 
ruled m Asia Minor for some years Amid the dis- 
oiders that accompanied the successions of this dynasty, 
there started up another adventurer, Osmdn or Othman, 
who established himself in the north-western region of Asia 
Minor, overlooking the Euxine and Sea of Marmora 
The descendants of Osman had already become important 
chiefs, in 1360, when they had dnven the Byzantines 
out of Asia and, under Amurath, established themselves 
in Europe in the provinces adjoining Constantinople, and 
had also extended their sway eastward to the Euphrates. 
It was against Bajazet, the successor of Amurath, that 
Timiir turned his arms (1400). Aleppo and Damascus 
were utterly destroyed by him. From Syna, passing the 
plains of Mesopotamia, where it is said he erected a 
pyramid of 90,000 heads on the rums of Babylon, he 
pursued the Osmanlis into Anatolia, there Bajazet was 
defeated and made prisoner Timiir having established 
his supremacy throughout Western Asia and made the 
Greek emperor his tributary, turned back to Sam&rkhand, 
and died m 1405, on his way to attack China The suc- 
cessors of Bajazet soon recovered their hold on Asia Minor 
and Syria, and m 1453 took Constantinople, and put a 
final end to the Byzantine power, establishing m its place 
the Ottoman empire, extending over Greece, the Danubian 

r provinces, and Asia Minor. 

Kings of 139. Turning once more to India, we find the kings of 
Delhi still in a feeble condition m 1526, when B4bar, 
11 the sixth descendant of Timiir, and on his mother’s side of 
the family of Chenghiz Khan, who had established him- 
self . at Cabul, marched upon Delhi, defeated the king at 
Paniput, and made himself master of Northern Hindustan. 
On this occasion cannon were first used in war in India , 
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On his death, Cabul with the Punjab weie sepaiated from 
the kingdom of Delhi, and after some years of disorder 
in the succession, the Indian sovereignty came into the 
hands of his grandson Akbar, 1556, who has beenAkbar 
justly spoken of as taking a place among that rarest 
order of princes whose reigns have been a blessing to 
mankind He died in 1605, having re-established the 
Mogul kingdom of Delhi over all Northern India, from 
Candahar to Bengal, and as fai south as the Deccan 
He was remarkable alike for his learning, Ins tolerance, 
his justice, the excellence of lus peisonal character, anil 
Ins administrative capacity, and it may truly be said 
that the foundations of the piesent system of govern- 
ment in Northern India were laid by tins gieat man, who 
for the fiist time really consolidated the kingdom, and 
established an organised admimstiation 

140 Akbar’s successors, among whom may be named hater 
Shah Jehan as being but little less eminent than his 
grandfather, ruled m India till 1748, extending their Istor ^' 
power further south, over neaily the whole of the penin- 
sula, but with various reveises and a gradual decay of 
strength. The Mogul dynasty dragged on a feeble exist- 
ence, till it virtually fell befoie the Mahrattas , after this 

it maintained for a few years a sovereignty little mou* 
than nominal, and finally disappeaied on the establishment 
of the British power in Northern India. Among the more 
notable incidents m this interval are the establishment 
of the Mahratta government in the Deccan under Sevaji 
in 1647, and that of the Sikhs at Lahore in 1708 (the 
founders of the religion having lived, Nanuk m 1119, and 
Guni Govmdin 1675), and the third sacking of Delhi by 
Nadir Shah, the king of Persia, m 1739 

141 Nothing is more remarkable in the history of ItnpftuJ- 
human societies than the manner m which the ancient of In <lmn 
civilisation of India has maintained itself through the^“ t# 
centuries which have elapsed since the inroads from the 8 
West began, the records of which form so large a part of 
Indian history. Long before the time to which the annals 

of any part of Europe go back, India had made consider- 
able material and intellectual progress, and the fundamental 
characteristics of the community at present are probably 
but little different from what they w'ete 2000 or 3000 
years ago The natural wealth of the country, its open 
character, and the smaller energy and physical foice of its 
inhabitants, have made it a continual prey to the more 
warlike nations without, and constant internal wars have 
completed its political disorganisation, so that the remains 
of any truly national governments have, with few frag- 
mentary exceptions, long ceased to exist. But probably 
few countries that have been subjected to such vicissitudes 
have changed so little. The well-being of the indigenous 
population has been preserved in a remarkable degree by 
that inaptitude to change which appears to be inherent in 
their race, and which suggests the necessity of the efflux of 
a very long period of time for the growth of those customs, 
which have been so little modified since they became fixed 
in the form described in the ancient Sanskrit writings. 

142 The early history of China offers little to call for re- Chinn, 
mark in such a review as the present. The date of the writ- 
ings of Confucius is fixed at 550 b.c. The great wall, con- 
structed to oppose the inroads of Mongols from the north, 

was a work of the HAn dynasty about 200 b c. About 
585 A.D., the whole of China was united into one empire, 
having previously been governed by many petty chiefs. 

The first successful invasion of the Mongols under Chenghiz 
Khan took place in 1234 jld., and he retained possession 
of the. northern half of the empire, handing it to his son, 
Kublai-Khan, in 1260, who completed the conquest of the 
whole country in 1279, and founded the Mongolian dynasty. 

In his reign Marco Polo, the Yenetian traveller, vMted 
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China, having traversed the whole of Asia, and from him 
are derived our first authentic accounts of those countries 
The Mongolian dynasty fell, from internal insurrection, in 
1366 a d , when a national government was again set up, 
once moie to be overtlirown by an invasion of the Mdn- 
chus from the north, about 1643, when commenced the 
Manchu dynasty, which has existed till the present time, 
and from the establishment of which the political import- 
ance of the Chinese empire began The supremacy of the 
present dynasty of China over Central Asia, and the neigh- 
boiumg states of Eastern Turkistan, dates apparently from 
about 1680, but it has recently been thrown off m the 
extreme west by the Turkish races, and is very doubtfully 
maintained in. other distant provinces, and has further been 
seriously hunted m late years by the advances of Russia. 
Japan 143. The islands of Japan have maintained an mdepen- 
Formuaa dent position from remote antiquity Formosa is half occu- 
pied by the Chinese, half in possession of independent tribes 
The whole island has quite recently, after a threatened 
conflict with Japan, been recognised as subject to China. 

Indo 144. Of the earlier history of the Indo-Chinese nations 

1 ‘lunaso httle is known. The kingdoms are politically msigni- 
llitlons Scant, and the physical peculiarities of the territories on 
which they are established make foreign mvasion by land 
almost impossible, and internal communication and inter- 
course with the rest of the world, except by sea, difficult 
lUUys Similar remarks apply to the Malay Aichipelago. 

Review of 145. The history of Asia thus far is the record of 
rntory of events brought about by the conflict of forces almost wholly 
isu developed within the continent itself But external in- 
fluences came into operation by which an altogether new 
set of conditions was created, leading to consequences 
among the most remarkable of any m the world's history 
The germs of civilisation, which had their origin in Western 
Asia and Egypt, were thence carried by the Greeks mto 
Europe In Asia arose the first systems of religion and 
conceptions of philosophy, which have given scope and 
fiiod to man’s intellectual development, and in it were 
taken the first steps m the formation of the sciences of 
observation. But it is to Greeks, instructed in Asiatic 
learning, that the world is indebted for its further advances 
And as Asia no more contributed to this movement which 
she had started, so she had hut little share in its results, 
or in the benefits it conferred on mankind Her history 
presents an unceasing repetition of barbaric invasions, 
instigated by the love of plunder, which swept, wave after 
wave, over the most fertile and populous provinces where 
civilisation and wealth had begun to appear, and left rum 
Bwkwaul and demoralisation m their departing track It may well 
animation be doubted whether Asia, speaking generally, had made 
any permanent advance in the arts of civilisation since the 
disruption of the Roman empire, until those events occurred 
which have brought her under the immediate influence of 
the powers of the West, and which may prove to have 
given the whole continent a lasting impulse towards pro- 
gress These events are the establishment, little more 
than a century ago, of British supremacy in the south, and 
still later of that of Russia in the north. 

Russian 146. The extension of Russian authority into Northern 
power m Asia began about the year 1700, and by the end of the 
i8ia " century Russian settlements extended across Siberia to Kam- 

chatka. The advance of this power on the west of Asia 
into the borders of Turkey, Persia, and Turkistan, and on 
the east into the outlying provinces of China, is of much 
later date, and must be regarded as a natural and necessary 
consequence of the position of a powerful and civilised 
state brought mto contact with barbarous neighbours. 
Hanfams 147. The first introduction and subsequent growth of 
^covens*. European power and influence in Eastern and Southern 
Asia hare been almost wholly the result of maritime dis- 
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covery and enterprise Undei the stimulus of expected 
commercial gam, and guided by the intelligence of manners 
who, like Columbus, were acquainted with the astronomical 
teachings of the Arabs, and who, in defiance of the Chris- 
tian church, believed m the sphericity of the earth, the 
first of a great senes of voyages of discovery was under- 
taken, which m 1492 gave to Europe its knowledge 
of America A few years later the discovery of the pas- Then 
sage round the Cape of Good Hope by Yasco di Gama, 
m 1498, opened out Asia to the commercial enterprise 
of the maritime nations of Euiope The trade with the 
East, which had hitherto found a route overland along 
the Black Sea and Caspian, or up the Red Sea by Egypt, 
or by the Persian Gulf to Syna, and had been seriously 
affected by the irruptions of the Mongols, had been centied 
with the merchants of Genoa and Yenice The opening 
of the sea route destroyed the monopoly previously estab- 
lished by the Italians, and the Portuguese naturally were 
the first to benefit by their discovery The other maritime 
nations soon followed in their track A new impetus was 
thus given to intercourse with Asia, which in a short time 
altogether changed the cuirent of events in that continent 

148 The Portuguese landed on the Malabar coast of Progress 
Hmdostan in 1498, and speedily made themselves masters of Portu- 
of the Indian Ocean, which they swept with their fleets S uese 
from Arabia to China. They took Ormuz and Aden, be- 
came supreme on the Malabar and Coromandel coasts, m 
Ceylon and the Malayan islands, and established powerful 
settlements at the mouth of the Ganges. They first reached 

China in 1616, and were permitted to establish about 
twenty years later a factory at Macao, which they still 
maintain. From that time the intercourse between China 
and Europe by sea has been regularly and gradually ex- 
tended. The power of the Portuguese m India, after last- 
ing nearly a century, fell into insignificance, partly by the 
arms of the Mahometans, partly by the efforts of the Dutch 
and English— -to which latter nation they ceded the island 
of Bombay in 1661, on the treaty of marriage of Charles 
the Second. 

149 The Dutch, the Danes, the Spaniards, the French, Other 
and the British, all acquired in a similar manner, and (ex- nations, 
cepting the Danes) still retain settlements of various de- 
grees of importance in India, the Malay peninsula and 
Archipelago, and China, of which those of the British m 
India, Ceylon, and China, of the Dutch m Java and the 
neighbouring islands, of the French m Camboja, and the 
Spaniards in the Philippine Islands, alone call foi mention 

The celebrated Jesuit missionaries, who were long the 
only authorities on China, first reached Canton m 1579, 
though Christian teachers had penetrated mto the country 
several centunes before, even, it is said, a3 early as 635 
a.d., and churches were built and converts made in 1274, 
as reported by Marco Polo. The Jesuits, from them 
superior knowledge, soon made themselves a powerful body 
m the state, and their influence was great till about 1700, 
after which, owing at first apparently to conflicts regarding 
the limits of the Pope’s jurisdiction over Chinese, they 
lost favour, and eventually were subjected to positive per- 
secution. They have never regained their former authority. 

The later intercourse of Europeans with China has intro- 
duced some of the forms of Western progress, and opened 
the empire to commerce. 

150. The history of the British settlements in India East India 
calls for more detailed notice. The English East India Company. 
Company was founded in the reign of Queen Elizabeth, 
in 1599, with a purely commercial aim For 150 years 
the Company confined itself to extending its trade, but the 
difficulties of protecting the operations of commerce in the 
midst of such anarchy as prevailed in the provinces in 
which their settlements were, at length forced them to arm 
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in defence of their factories. The example and rivalry of 
a powerful foe, the French East India Company, first led 
them to take an active part m the political intrigues of 
the numerous native chiefs, and from this, step by step, a 
simple body of traders has been transformed into a recog- 
nised branch of the British Government, exercising supreme 
authority over the whole of India from the Indus to the 


or less pretence of a nominal allegiance to the puppet em- 
peror of Delhi, had carved out for themselves kingdoms 
from the rums of the Mogul empire, and subjected all parts 
of India to rapme and violence. The results of the con- 
flicts that ensued were to add fresh strength to the Com- 
pany The battle of Plassy, in 1757, gained by the British 
under the celebrated Clive over the viceioy of Moorshe- 


151 The French Company, established m 1664, had 
' existed side by side with that of the English m complete 
harmony for 70 or 80 years, though the two nations had 
been repeatedly at war m Europe. But m 1 744 the war which 
then broke out was earned mto India by the French, with 
consequences which the most far-seeing could not have 
predicted The French governor of Pondicherry, Dupleix, 
a man of genius and ambition, formed the project of found- 
ing a French empire in the Deccan, a project which, under 
the efforts of a succession of able men, at one time seemed 
about to be realised. But after a struggle of fifteen years, 
during which both sides formed alliances among the more 
powerful native states, the English finally defeated the 
French m 1760, and destroyed their settlements. Two 
years later, on the restoration of peace, the French were 
permitted to re-occupy their former factories. But the 
opportunity of taking a place as the paramount political 
power in India was gone, nor were their later efforts, which 
were continued till 1802, more successful 
152. On the other hand, the English Company, with the 
military aptitudes and experience developed among its 
servants in these contests, was brought more and more into 
contact with the many self-constituted chiefs who with more 


From that date the history of the Company is a record of British 
the gradual subjugation of all their opponents. The Delhi become 
sovereignty had already entnely fallen to pieces, and the P aram °uit 
British became by the force of events the paramount potter 
m India, and on them have devolved all the duties and 
responsibilities of that position. 

153. From the commencement of the present century chara< ter 
the main scope of the action of the East India Company of govern- 
was the introduction of order and good government into mea - j 
the countries that had fallen under its rule ; and since the 
final destruction of the predatory armies of the Bindarees 
in 1817-18, India has enjoyed, with few and short excep- 
tions, a condition of internal peace such as had never been 
approached in any part of its previous history Under 
such circumstances the wealth of the country has enor- 
mously increased, and the progress of civilisation in all its 
branches has been great and contmued , and it may be 
truly affirmed that nowhere has there been established by 
any race of foreigners a rule more beneficent and unselfish, 
or better designed to advance the best interests of the 
subject population, than that which has now existed under 
Great Britain for upwards of a century over a large part of 
I Southern Asia. (r, s.) 
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ASIA MINOR 


A SIA MUST OR is the name commonly given by geo- 
graphers to the poition of Western Asia which pro- 
jects from the mam mass of the continent towards the 
west, between the Black Sea and the eastern basin of the 
Mediterranean, and which at its north-western extremity 
approaches so closely to Europe as to be separated from it 
only by the two nariow straits of the Bosphorus and the 
Dardanelles. It is situated between 36° and 42° of 1ST 
lat , and between 26° and 40° of E long , and is about 
equal m superficial extent to France, while it is but little 
inferior to the peninsula of Spain and Portugal, with which 
it offers some staking analogies But while its boundaries 
on three sides — the Black Sea on the 1ST , the vEgean Sea 
or Archipelago on the W , and the Mediterranean on the 
S — are cleai ly defined by nature, its eastern boundaiy is 
wholly aibitiary and uncertain The ranges of mountains 
which extend fiom the Gulf of Scanderoon, at the north- 
eastern extieimtyof the Mediteiranean, across to the Black 
Sea near Tiebizond, are so fai from forming a continuous 
range like the Pyrenees, that they are bioken into a number 
of irregular groups and masses, some of which may be 
regarded as continuations of the Taurus on the south, 
while otheis are connected with the highlands and moun 
tain langes of Annenia on the north, and the great river 
Euphrates foices its way through the central mass of moun- 
tains, neaily at light angles to the geneial direction of the 
chain. lienee it is impossible to separate Asia Mmoi on 
this side from the adjoining regions of Armenia and Meso- 
potamia by any real or physical boundary, and for this very 
reason the political limits have in all ages been very vague 
and fluctuating. For the purpose of geographical descrip- 
tion it may suffice to take a hne roughly drawn along the 
mountain ranges from the Gulf of Scanderoon or Issus to 
the Euphrates, between Samosata and Malatiyeh, thence to 
follow the hne of that river to the point near Erzmjan 
where it first turns to the south, and thence to draw an 
imaginary line to the Black Sea, a little to the eastward of 
Tiebizond. The tract extending along the coast eastwards 
from the latter city to Batoum, though included within the 
limits of Tuilcoy m Asia, belongs m a geographical sense to 
Armenia rather than to Asia Minor But whatever line of 
demarcation be assumed, it must be carefully borne in mind 
that it does not correspond to any natural boundary. 

The teim Asia Minor, notwithstanding its ancient form, 
is of comparatively modern introduction, and was unknown 
to the principal Greek and Roman geographers Orosius, 
who wrote early in the 5th century, was the first writer 
who employs the term in this sense, and he introduces it in 
a manner that shows, it was not yet in general use. The 
name of Asia was, indeed, specially applied from a much 
earlier period by the Romans to the province which they 
constituted out of the Greek kingdom of Pergamus, and 
which was extended by subsequent additions till it com- 
prised a large portion of the peninsula, but it was never at 
any time coextensive with the geographical region we are 
considering, nor do we find the distinctive epithet of Minor 
applied to it before the time of Orosius 
The name of Anatolia, which is not unfrequently used 
by modern geographers as synonymous with Asia Minor, 
is obviously a Greek term derived from avarok-q, the 
sunrise, and thus corresponding exactly to the modern 
term of “ the Levant ” It appears to have first come into 
use under the Byzantine empire, and is first found in the 
works of Constantine Porphyrogenitus in the 10th century. 
It has been retained in general usage by the Turks, hut is 
employed very irregularly, being sometimes applied in an 


administrative sense only to the portion of the peninsula 
westward of the Halys, at other times extended even be- 
yond the limits which we have assigned to Asia Minor. 
The use of the latter appellation is therefore decidedly pre- 
feiable as a geographical term 

The territory compused within the limits above proposed 
is about 650 Enghsli miles m length, from Malatiyeh on the 
Euphiates to the piomontory opposite the Island of Scio , 
but if the line be drawn from Gape Sigeum, at the entiance 
of the Dardanelles, to the boundary beyond Trebizond, the 
distance amounts to more than 720 miles. Its greatest 
breadth from Cape Anamur (Anemunum) on the south 
coast, to Cape Keiembeh (Carambis) on the north, is just 
about 6° of latitude, or 420 English nnles , but a line drawn 
from the head of the Gulf of Scanderoon to the nearest 
point of the Black Sea (at Ordu) does not exceed 300 miles 
This may, therefore, be considered as the isthmus by which 
the peninsula of Asia Minor is joined to the main continent 
But very eironeous notions prevailed m ancient times, and 
even down to a comparatively recent date, with regard to 
the width from sea to sea, so that the peninsular character 
of the region to the west of it was greatly exaggerated. 
Herodotus stated that it was only five days’ journey for an 
active man from the cast of Cilicia to Sinope on the Buxine, 
other authors extended this to seven days ; and Pliny gives 
the distance fiom Amisus to the Gulf of Issus at only 200 
Roman miles (about 185 English miles). Even in the last 
century the great geographer D’Anville diminished the width 
of the isthmus between the two seas by a whole degree, or 
about 70 English miles. 

Asia Minor, therefore, can only be termed a peninsula 
m the same vague and general sense in which that expres- 
sion is applied to the peninsula of Spain and Portugal. It 
has been already observed that there are several points of 
analogy between the two, not only from their forming re- 
spectively the westernmost portions of the two continents of 
Europe and Asia, and occupying much the same position m 
latitude, but still more m regard to their general conformation 
and structure. In both cases the interior of the country 
is occupied by a vast table-land, which forms, as it were, 
the nucleus of the whole, while ranges of mountains border 
this elevated tract on all sides, and these again are separated 
from the sea by valleys or plains at a low level, which are 
in many cases regions of sui passing feitility The central 
plateau of Asia Minor is, however, more extensive than that 
of the Spanish peninsula, and occupies a much greater por- 
tion of the whole country. Beginning on the east with 
Cappadocia, the whole of which extensive province is more 
than 3000 feet above the sea, it is continued to the foot of 
Mount Taurus, by the high table-lands of Lycaonia and 
Isauria, the former of which is even superior in elevation to 
Cappadocia ; while to the north of these two districts it 
comprises the whole of Galatia, and by far the greater part 
of Phrygia, together with portions of the adjoining provinces 
of Mysia and Bithyma. No part of this extensive region 
is situated less than 2000 feet above the sea, except where 
it is occasionally cut into by deep valleys on its northern 
or western borders, 

A tract of such great extent naturally presents great 
diversity of surface, and is not only varied by extensive 
undulations, and occasionally by deep valleys, but is traversed 
in different directions by numerous ranges of mountains, 
some of them rising to a considerable altitude above the 
ordinary level of the surrounding plains. These ranges 
separate the different portions of the great central plateau 
from one another, and thus divide them into several basins, 
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the waters of which have no direct communication with 
each other One of the most remarkable features m the 
physical geogiaphy of the interior is the fact, that one of 
the basins thus parted off from the rest, extending neaily 
230 miles in length and 150 m breadth, from the souices 
of the Sangarwih and Halys on the north to the great chain 
of Mount Taurus, has no communication with the sea,— the 
streams by which it is watered having no outlet, and con- 
sequently forming a chain of lakes extending from neai 
Synnada m Phrygia through the whole of Lycaonia, to 
beyond Tyana m Cappadocia The most considerable of 
these lakes is that called, by Strabo, Tatta, and by the Turks, 
Tuzlah, or the Salt Pan,— an epithet well deserved from 
its extreme saltness, which exceeds even that of the Dead 
Sea It is about 45 miles m length by 18 in breadth, but 
varies much with the season, being very shallow, so that 
a considerable poition of its surface is dry m summer and 
covered with incrustations of salt. 

North of the region of these lakes lies a dry and naked 
tiact, consisting principally of undulating downs, tiaveiscd 
by the branches and tnbutanes of the Sangarius and Halys, 
but otherwise scantily supplied with watei, and almost 
wholly destitute of trees A poition of this region was in 
ancient times specially designated as Axylus, or the wood- 
less , but the same epithet might with almost equal pro- 
pi lety be appbed to the whole tract extending from 
Dorylasum and Cotiaeum, through the north of Phrygia 
and Galatia, to the confines of Pontus and Cappadocia, a | 
distance of nearly 300 miles. These vast treeless downs 
afford pasturage at the present day, as they did in the time 
of Strabo, to numerous flocks of sheep, but they are for the 
most part uncultivated, and in many places utterly barren 
and desolate. The few towns that are found within then 
limits are, however, sometimes sui rounded by luxuriant 
gardens and fruit-trees in great variety 

Mountains — The orography of Asia Minor is extremely 
complicated, and is still but imperfectly known, though the 
researches of recent travellers, especially of Hamilton and 
Tchihatcheff, have of late years thrown much light on the 
subject. But very few of the highest ranges have as yet 
been accurately measured, and the barometrical determina- 
tions of the altitudes of numerous points m the interior, 
which have been made by Hamilton, Ainsworth, and 
T chiha tcheff, often differ so much fiom one another, as to 
render it doubtful how far we can place reliance upon them 
At the same time, we are now able, m a general way, to 
describe and distinguish the more important mountain 
ranges of the peninsula — a task for which there existed no 
sufficient materials down to a late period. 

By far the most important of these mountain ranges, 
and that which constitutes one of the leading geographical 
features of Asia Minor, is the great chain known to modern 
as well as ancient geographers by the appellation of Mount 
Taurus Beginning at the south-western extremity of the 
peninsula, m the province of Lycia, it extends m a direc- 
tion nearly parallel with the south coast as far as the south- 
eastern angle at the confines of Cilicia with Syria, — a 
distance, as measured on the map, of more than 7° of 
longitude, or above 400 English miles Throughout this 
extent it forms a continuous range of very considerable 
elevation, constituting a complete natural barrier between 
the Mediterranean and the great upland plains of the 
interior; while m some parts, as in Lycia and the western 
portions of Cilicia, it sends down numerous arms and 
branches quite to the sea-shore : in others, on the contrary, 
leaving a broad strip of alluvial plain between the foot of 
the mountains and the sea. Its positive elevation is very 
imperfectly known, none of the summits of the great cen- 
tral range having as yet been measured with any degree of 
accuracy, and the numbers given m the best maps resting 
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only on the moie oi less vague estimates of dilTeient ti atel- 
iers. It is probable, howevei, that throughout the gi eater 
part of its extent the summits of the main muge attain to 
an elevation of fiom 7000 to 8000 feet, wlule many of the 
highei summits aie estimated to exceed 10,000, and in 
some instances, at least, to appioaoh to 11,000 ieet. 

The only poition of the Tauius which has jet been 
examined with much care is that contained within the 
ancient piovmce of Lycia lleie, as is obsened bj Stiabo, 
the whole countiy is occupied by the lanuhcations of the 
great chain, which descend m numerous aims and blanches 
quite to the sea, leaving between them only nan uw \allejs 
and alluvial plains of veiy small extent at the mouths of 
the diffeient uveis. In this instance, as m mail} smulai 
cases, seveial of these offshoots and outlieis oi the mam 
c.hn.m attain to a gieater elevation than the summits oi the 
central iange itself Thus it is slated, that while the peaks 
of the Lyciau Tauius, which vails oil the gieat mountain 
table-land of Asia Mmoi, do not much exceed 70UU ieet, 
the mountain mass of Massicytus (Ak-dagh), which foims 
the eastern boundaiy of the Xantlius vallej, attains to 
10,000 feet, Soosoos-dagli, east of the pietedmg, uses to 
between 8000 and 9000 feet, and the highest point of 
Mount Solyma (Bai-dagh), which uses immediately to tin' 
west of the Gulf of Adalia, attains to 10,500 feet ({dpi at t 
and Forbes's Lycia). It is obviously impossible to fix pre- 
cisely the natural termination of the Tauius m tins pait of 
Asia, these various ridges expanding from the central chain 
much in the foim of a fan The Gulf of Maon (tin 
Glaucus Sinus of the ancients) is often taken as mailing 
its limits to the west, but in reality, the ndges uhnh 
descend from the central table-land to the sea opposite 
Rhodes, as well as to Cnidus and Halicarnassus, are all 
ramifications of the Tauius, and any one of these headland 1 - 
might with equal piopuety be chosen as the first com- 
mencement of the gieat mountain chain The popuhu 
notion among the ancients, which regaided Cape Chehdonia 
(the south-eastern piomontory of Lycia) as the termination 
of the Taurus, is deservedly censured by Strabo, who 
regards the chain as prolonged to the Perrea of the Rhodians 

One of the characteristic features of the Lycian Taurus, 
which is found also throughout the whole range, is that <>1 
the frequent occurrence of basin-shaped valleys, called by 
the inhabitants “ yailaks,” sometimes containing mountain 
plains of considerable extent, walled m on all sides by 
limestone mountains, and having no outlet for their watcus, 
which in consequence pour themselves into the piecipitous 
cliffs that surround them. These yailaks vaiy in elevation 
from 2000 to 6000 feet, and affoid excellent pasturage, on 
which account they are the summer resorts of the wander- 
ing tribes of Turcomans and Yourouks. Almost the whole 
mass of the Taurus is composed of limestone, belonging to 
the same great formation which constitutes the greater part 
of the Apennines, as well as of the mountains of (Reece, 
and is generally known to geologists by the name of 
scaglia, or Apennine limestone. The streams w liidi descend 
from thence to the sea, and which in many cases have had 
subterranean courses of considerable extent, are so strongly 
charged with carbonate of lime that they form vast deposits 
of travertine ; and the level plains intervening between the 
foot of the mountains and the sea, instead of being com- 
posed, like ordinary alluvial plains, of louse detritus and 
soil, consist of solid deposits of travertine rock of an extent 
unknown elsewhere. The whole plain of Pamphylia, at 
the foot of the mountains of Pisidm and Isauria, is thus 
constituted, and a considerable part of the plains of Cilicia 
is composed of similar materials. 

The principal passes across the chain of the Taurus which 
are deserving of notice, are the following : — 1. That which 
ciosees the chain from the plain of Cibyra (a portion of the 
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great upland tract of Phrygia, at an elevation of 3500 feet 
above the sea) into the valley of the Xanthus m Lycia, 
and descends to the city of the same name 2. That which 
leads from Afioin Kara Hissar, in the centre of Phrygia, 
by Tsbarta and the rums of Sagalassus, to Adalia on the 
Mediterranean. This is one of the most important hnes of 
route m Asia Minor, being the high road fiom Constan- 
tinople to the flounslung seaport of Adalia, at the piesent 
day one of the chief ports on the south coast of Asia Minor 

3 A route leading fiom Komeh (Icomum) by Karaman 
(Laranda) to Mout, m the valley of the Calycadnus, and 
thence to Kelenden (Celenderis) on the coast of Cilicia 
This was the route followed by Colonel Leake m 1800, 
and is the most direct line of communication with Cypius 

4 The celebrated pass called the Cilician Gates (Pyhe 
Ciliciee), which is not only the direct route from Komeh 
and Kaisariyeh on the north, to Tarsus and Adana on the 
south of the Tauius, but has been m all ages the great 
highway fiom Asia Minor into Syria and the valley of the 
Euphrates, It is a narrow gorge or defile between two 
lofty mountain masses, and derives great military impor- 
tance from its being easily defensible, while it absolutely 
commands the entrance into Asia Minor on this side 
Hence it is mentioned as a point of special interest dunng 
the maich of the younger Cyrus towards the Euphrates, as 
well as in the advance of Alexander previous to the battle 
of Lssus In modem times it was strongly fortified by 
Ibialmn Pasha, during the shoit period for which the 
Egyptians held possession of Syria (1833-1840); but these 
fortifications have since been abandoned 

This celebrated pass, which crosses the central ridge at 
an elevation of only about 3300 feet, maiks the line of 
separation between two of the loftiest masses of the moun- 
tain chain, the Bulghar-dagh on the west and the Ala-dagh 
on the east, both of which are estimated to attain to a 
height of fiom 10,000 to 11,000 feet. Thus far the 
mountain range of the Taurus may be considered as form- 
ing a continuous chain, the boundaries and direction of 
which may bo leadily described. But from this point its 
character is altogether changed, and it is very difficult to 
determine, among the numerous mountain masses which 
are found on the borders of Asia Minor and Syria, which 
is most properly entitled to be regarded as the mam 
chain of the Taurus Strabo, the only ancient writer who 
appeals to have had any clear ideas on the subject, 
describes the Taurus as sending foith two distinct branches, 
— the one called Mount Amanus to the south, which 
bounds the Gulf of lssus, and forms the limit between 
Cilicia and Syria ; the other, to which he gives the name 
of Anti-Tauius, striking off in a north-easterly direction 
through the eastern portion of Cappadocia, and gradually 
sinking into the plain. This last chain is clearly the one 
which forms the continuation of the Ala-dagh towards the 
north-east, between the valley of the Sarus and that of the 
Halys, and is continued, though at a lower elevation, till 
it joins the mountains that separate Pontus from Armenia 
The name of Taurus is given by the Greek geographer to 
the mountain masses which extend more towards the east, 
between the districts of Melitene and Commagene, and are 
prolonged across the Euphrates into Armenia, where they 
are connected with the more lofty ranges and high table- 
lands of that country. All this mountain region is still 
very imperfectly known, and it will require much investi- 
gation before its orographical relations are fully under- 
stood; but it is clear that there is such a mountain mass 
as that supposed by Strabo, and which may be regarded as 
continuous, though cut through by deep and narrow 
gorges, through which the rivers Sarus and Pyramus force 
their way from the elevated valley of Cataonia to the low 
plams of Cilicia. Just mi the same manner the Euphrates, 
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further east, forces its way through the same mountain range 
by a channel so narrow and tortuous as to afford no means 
of communication, so that travellers proceeding south from 
Malatiyeh (Melitene) to Samosata on the Euphrates, have 
to cross a pass over the mountains known as the pass of 
Eikenek. The range here traversed, which is of very 
considerable elevation, appears to be continuous with that 
which forms the boundary of Commagene on the west, and 
is continued under the name of Mount Amanus to the Gulf 
of lssus Strabo is also certainly correct in regarding it 
as connected with the mountains of Armenia, but these lie 
beyond the limits which we are at present considering 

At a shoit distance from the chain of the Taurus and 
Anti-Taurus to the west, but wholly unconnected with them 
1 geologically or in a true geographical sense, is a remarkable 
series of volcanic peaks or groups, extending in a direction 
from N E to S W , through an extent of more than 150 
miles The northernmost and most elevated of these was 
known to the ancients as Mount Argseus, and is still called 
by the Turks Erdjish-dagh. It is the highest mountain in 
Asia Mmor, attaining to very nearly (if it does not exceed) 
13,000 feet, and its base is upwards of 60 miles m circum- 
ference About 60 miles SW of this rises the volcanic 
mass of Hassan-dagh, the highest peak of which attains an 
elevation of above 8000 feet, and which has coveied the 
whole country to the north-east with a vast extent of 
volcanic deposits Beyond this, towards the SW, is 
situated the volcanic group of Karadja-dagh, of very 
inferior altitude, but mtei esting as exhibiting a well-maiked 
series of volcanic cones, having m some instances very 
well preserved crateis, extending through a range of above 
35 miles, as far as the village of Kara Bounar About 25 
miles S.W. of this rises the insulated mass of Kara-dagh, 
of similar volcanic character, and estimated to attain to a 
height of about 8000 feet. All these volcanic mountains 
are composed principally of trachyte, and though separated 
by intervening spaces, either of level plain or gently undu- 
lating country, may be regarded as forming part of the 
same lme of volcanic action, the axis of which has a direc- 
tion nearly from N.E to S W It is remarkable that this 
is almost precisely parallel with the line of the Anti-Taurus, 
as formed by the Ala-dagh and its continuation towards 
the north. 

Neaily at right angles with the series just described is 
the range called the Sultan-dagh, which extends through a 
space of more than 120 miles from the neighbourhood of 
Afiom Kara Hissar to that of Komeh. It has a general 
direction from W N.W. to E.S E., and is separated from 
the neighbouring portions of the Taurus by a broad valley 
having an average elevation of over 3000 feet, as well as 
by the three upland lakes of Egerdir, Kereli, and Soghla, 
Its central and highest portion rises to more than 6000 
feet in height, and forms a continuous barrier between the 
valley above described and that known to the ancients as 
Phrygia Paroreios, through which lay the high road from 
the central plain of Phrygia to Icomum and the passes of 
the Taurus. Nearly parallel with the chain of the Sultan- 
dagh, and of about equal altitude, is that now known as 
the Emir-dagh, which forms the boundary of Phrygia 
Paroreios on the north, separating it from the great open 
plams of Galatia and Lycaonia, the latter of which extend 
without interruption to the great salt lake of Tatta. 

We now come to consider the numerous mountain chains 
that branch off from the borders of the great central plateau 
to the west, and descend to the shores .of the Aegean, 
leaving between them valleys of surpassing beauty and 
fertility, which were in ancient times thickly studded with 
towns and cities of Greek origin. As these valleys widen 
out in approaching the sea, the mountain chains that 
separate them become clearly marked, and can be readily 
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distinguished, but as we attempt to trace them back 
towards the interior, it will be found that they often arise 
in the same knot or cluster of mountain masses, and are m 
fact only branches radiating from the same point. But as 
there is no great central chain from which they can be 
regarded as emanating, it is convenient to describe them 
separately —the more so as, fiom the familiarity of the 
Greek writers with this portion of Asia Minor, almost 
every range has some distinctive appellation by which it is 
well known to scholars. 

It b aa been already shown that there is no natural hunt 
between the ranges that form the termination of the chain 
of Taurus on the west, and those that branch off to the 
JSgean through Cana. The lofty range of Baba-dagh 
(known to the anments as Mount Cadmus) m the interior, 
on the confines of Phrygia and Caria, is certamly closely 
connected with the mountains that separate Lycia from the 
upland valley of the Cibyratis, as well as with the high 
range now called Boz-dagh (the ancient Salbacum), which 
descends maSff direction, and forms the boundary 
between the Cibyratis and Caria. The lower ranges that 
spread out from thence through the province of Cana, 
known m ancient tunes by the appellations of Lida, 
Gnum, and Latmus, may he regarded as only offshoots of 
this central mass. The ndge of Latmus is, however, m 
great measure detached, and may he consideied as begin- 
ning on the south bank of the Mmander, and terminating 
towards the S E. in the elevated plain or plateau on which 
stand the rmns of Stratomcea. 

The mountain ranges north of the Mseander are more 
clearly marked. That which Strabo describes under the 
name of Messogis arises on the borders of the great central 
table- and in the neighbourhood of the town of Buladun, 
and stretches from thence nearly due west for about 75 
miles, till it approaches the neighbourhood of Ephesus, 
where it makes a sudden turn to the S W , and ends m the 
bold mountain range and promontory of Mycale (now 
called Samsoun-dagh), just opposite to the island of Samos. 
It nowhere rises to any great elevation, but foims a 
conti uous barrier (from 3000 to 4000 feet in height) on 
the N. side of the valley of the Maoander, which it sepa- 
rates from the parallel valley of the Cayster Beyond 
this latter again rises the chain of Mount Tmolus, now 
known as Boz-dagh, which branches off from Mount 
Messogis near the point of their common origin, and after 
sweeping round the sources of the Cayster, holds a course 
towards the west, till it sinks to the sea m the neighbour- 
hood of Smyrna. Through the greater part of its range it 
forms the southern boundary of the valley of the Hermus, 
but near its western extremity there arises a subordinate 
range of inferior importance and elevation, which separates 

fiom the course of that river. It is this inferior range, 
which is a mere offshoot of Mount Tmolus, of very little 
importance m a geographical point of view, that bore m 
ancient times the name of Sipylus, so celebrated from its 
connection with the fables of Tantalus and bTiobe. 

North of the valley of the Hermus arise a succession of 
ranges of no great elevation or importance, which separate 
it from the valley of the Oaicus, and that again from the 
Gulf of Adramyttium. All these masses, constituting a 
very broken and irregular country, may be regarded as 
connected in an orographical point of view with the 
interior range of the Demirdji-dagh, which extends through 
the whole of Mysia from near the Gulf of Adramyttium to 
the frontiers of Phrygia. It is apparently the Mount 
Temnus of Strabo, and is connected at its S.E extremity 
with the more lofty groups called Ak-dagh and Murad- 
dagh, which rise out of the elevated plains of Phrygia to a 
height of about 8000 feet. The last of these mountains 
contains the sources of the Hermus, and the chain thus 


descubed ioims the boundary separating that nver, and 
the other stieams which flow to the iEgcan, from the 
Macestus and Rliyndaeus, winch flow noithwaids into the 
Sea of Marmoia 

The north-western angle of Asia Minor, bounded by a 
kne diawn fiom the Gulf of Adramyttium to the mouth 
of the yEsepus, so as neaily to coincide with the limits of 
the distnct known in ancient tunes as the Tioad, is occupied 
almost entirely by the mountain system of which Mount 
Ida constitutes the centie. The highest summit the 
ancient Gargarus, now know-n to the Tuiks as Ivaz-dagh — 
rises to a height of 5750 feet, and scuds out its arms and 
underfalls in all dnections , the most lofty ndge being that 
which extends westward to Cape Lectum, while suboi dnute 
zanges fill up the space that spieads northwaids to the 
Dardanelles and the Sea of Maimora. 

Almost the whole of the noithern provinces of Asia 
Minor, extending along the coast of the Black Sea — 
Bithynia, Paphlagonia, and Pont us — aie extiemely moun- 
tainous, and occupied through the gi eater pait of their 
extent by successive langes of mountains, filling up the 
space between the sea-coast and the borders of the gi eat 
table-land of the mteiior. In a general view these may bo 
characterised as foimmg a series of vast undulations, 
more or less parallel with the line of coast, which presen os 
a general direction from west to east But when examined 
moie in detail, they will be found to be complicated and 
broken in a manner that lenders their dcsciiption very 
difficult, while few of them have any historical importance 
or special geographical intei est It will suffice heie to 
mention a few of the most important. 

The most wcsteily of these langes is that known as the 
Mysian Olympus, which uses on the boideis of Mjsna 
and Bithynia, immediately south of the city of Bioussa, 
and extends in a dixection from N W to B.E., between the 
i alley of the Itkyndacus and the head-waters of tho Gull us, 
one of the principal tnbutancs of the Bangarius. It 
attains a height of about G400 feet, and is a conspicuous 
object m the view from Constantinople, as well as from the 
plums of the interior. After a range of about GO miles it 
ainks to a comparatively low level, where it joins tlio table- 
land of Phrygia, but may be considered as continued by 
subordinate masses which connect it with the range of 
Demndji-dagh on the one side, while other elevatioin 
branch off from it to the valley of the Sangarius, which 
separates it from the chain of Ala-dagh, sometimes known 
as the Galatian Olympus. This is a lofty range which 
extends pretty continuously from the valley of the Bangauus 
to that of the Ilalys, constituting during a considerable 
part of its course the frontier between Galatia and Puphla- 
gonia. The highest and central portion of the chain rises 
to between 6000 and 7000 feet, and almost the whole 
province of Paphlagonia is filled up with the subordinate 
ranges and offshoots that may be considered as connected 
with it. From thence it is continued under tho name of 
Kusch-dagh, quite to the left bank of tho Kixil Innak or 
Halys. That river is indeed, in one part of its course, so 
closely hemmed in between two opposite ranges of moun- 
tains as to afford no passage for a road. 

East of the Halys, again, the central and maritime 
portions of Pontus are traversed by a succession of moun- 
tain ranges, for the moat part of no great elevation, but 
rising progressively as they approach to the great table-land 
of the interior. Throughout the whole line of coast, from 
near Samsoun (Amisus) to Trebnzond, these mountains de- 
scend so close to the sea as to render the coast line extremely 
picturesque and varied. But the most important range 
appears to be that which extends from the neighbourhood 
of Trebizond, where it attains to an elevation of more than 
8000 feet, in a direction towards W.S.’W., so as to pass 
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between the towns of Tokat and Sivas. It is here called 
Chamla Bel, and the passes by which it is crossed from 
one of these towns to the other attain to above 5000 
feet. It is apparently this range to which Strabo gives the 
name of Paryadies, and which he describes as continuous 
with another mountain chain called Scydises, and connected 
also with the mountains of the Moschians, which occupied 
the sea-coast fioin Trebizond to the borders of Colchis 
But though the great geographer was himself a native of 
Amasia, his ideas of the oiography of his native country 
were apparently very vague, and he certainly has not 
supplied us with any definite ideas on the subject, while 
m modern times the region has still been very imperfectly 
explored The whole tiact on the holders of Pontus and 
Armenia is very rugged and mountainous, and is stall, as 
in the days of Stiabo, inhabited by wild and lawless tribes, 
which render it very difficult of access to strangers. 

Rivers — The rivers of Asia Minor are of very little 
importance m comparison with those of countnes of similai 
extent in Europe This is owing principally to the exist- 
ence of the gieat table-land in the interior, the climate of 
which is lemarkably dry, and a considerable part of 
which, as has already been pointed out, does not discharge 
its waters to the sea The much steeper inclination of the 
river-beds, resulting from the high elevation of their sources, 
tends, moreover, to give them the character of mere 
torrents, rather than of placid and navigable streams, 
while at the same time none of them aie fed, like the Rhine 
and the Rhone, by the unfailing supply of glaciers. The 
want of navigable rivers is, indeed, one of the great defects 
of the country, and one which, so far as the interim is 
concerned, must always remain a disadvantage not to he 
surmounted. 

Much the largest river of the peninsula is the Halys, 
called by the Turks the Kizil Irmak, or “Red River,” 
which derives additional interest from its having formed 
in early ages the boundary between the kingdoms of Lydia 
and Persia It takes its rise m the mountains on the 
borders of Cappadocia and Pontus, m the district called by 
Strabo Camiseno, about 70 miles above the modern town 
of Sivas, and flows in a direction nearly S W for above 
200 miles, till it passes within 20 miles of the city of 
Kaisariyeh j soon after which it turns to the N W., and 
then makes a vast bend round till it assumes a north- 
easterly direction, which it pursues as far as the town of 
Osmandjik. Here it makes a sharp and sudden turn, caused 
by its encountering the range of mountains which extends 
from Paphlagonia into Pontus, and which it traverses by a 
winding couise through narrow gorges, between precipitous 
cliffs, until it emerges into the level country near the sea, 
winch it enters about half way between Amisus (Samsoun) 
and Sinope. Its whole course (as measured on the map, 
without taking account of the minor windings) is not less 
than 600 miles, though, from its describing so great a 
curve, the direct distance from its sources to its mouth is 
only about 180 miles. In length of course, therefore, it is 
about equal to such rivers as the Elbe and the Loire, but it 
is far inferior to them in body of water, in which respect 
it scarcely equals the second class rivers of France. Even 
in the lower part of its course its breadth frequently does 
not exceed 100 yards. 

The Halys has but few tributaries of importance. The 
most considerable are— the DeKdji Tchai, which traverses 
the great upland plains of Galatia, and after flowing near 
the town of Yuzgat, joins the Kizil Irmak about 70 miles 
above Osmandjik; (2.), the Gok Irmak (“Blue River”), which 
rises in the mountains of Paphlagonia, a short distance 
above the town of Kastamuni, and flows through a deep 
and narrow valley till it joins the Kizil Irmak in the midst 
of the narrow gorges above described. 
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At a short distance east of the mouth of the Halys is 
that of another of the most considerable streams that fall 
into the Black Sea — the Ins of ancient geographeis, now 
known as the Yeschil Irmak, or “ Green River.” This has 
its source m the same lange of mountains as the Halys, 
but flows from thence towards the N.W. It passes within 
a short distance of the town of Tokat, and under the walls 
of Amasia, the birth-place of Strabo, near which it bends 
abruptly to the N.E , as far as the site of the ancient 
Eupatona, wheie it leceives a tributary stream fiom the 
E , and thence pursues a course neaily due north for about 
40 miles, till it enters the Black Sea about 15 miles east of 
Samsoun. It has a course altogether of about 200 miles. 
Its most important tributary is the one above noticed, the 
Lycus of Strabo, now called the Gheimeli Tchai, which is 
nearly equal to the mam stream. It rises m the moun- 
tains on the borders of Armenia, nearly due S. of Trebizond, 
and flows under the walls of Niksar (the ancient Neo- 
Caesarea) But gieat part of its course is still veiy imper- 
fectly known. 

The most important of the northern rivers of Asia Mi n or, 
after the Halys, is the Sanganus, which still retains its 
ancient name in the corrupted form of Sakana. It falls 
into the Black Sea, W. of Heraclea, about 80 miles from 
the mouth of the Bosphorus It has its souices in the 
uplands of Phrygia, not far to the N. of Afiom Kara Hissar, 
and flows by a very winding course through the great table- 
land of Galatia, as far as a place called Bei Bazar, about 
50 miles W. of Angola, where it turns abiuptly to the 
west, and traverses the mountainous regions of Phrygia and 
Bithynia, till, after approaching within a short distance 
of the Sea of Marmora, it again turns to the N.E , and 
puisues its course to the Black Sea. Its couise has a length 
of more than 320 miles, vhile its sources, which aie situated 
almost due south of its mouth, are distant from it only 
about 100 miles Its two chief tributanes are theEngun 
Su, or river of Angora, which flows past the city of that 
name, and the Puisak (the Thymbres of ancient wnteis), 
which passes near the towns of Kiutahia (Cotioeuin) and 
Eski Shehr (Dorylaeuin), and falls into the Sakana about 
20 miles below the latter place. 

The most considerable rivers which have their outlet to 
the Sea of Marmora are the Rhyndaeus and Macestus, 
which unite their waters at a distance of about 15 miles 
from the sea. They both take their rise m the range of 
mountains known as the Demirdji-dagh, the Macestus 
having its source in a small lake called the Simau Gol, a 
few miles north of Simau (Synnaus), the Rhyndaeus m the 
neighbourhood of riCzam, about 25 miles further east. 
They flow at first in widely divergent directions, but ulti- 
mately both turn towards the north ; and the Rhyndaeus 
(now called Adi anas Tchai), which is the most considerable 
of the two, after forming the Lake of Apolloma (an exten- 
sive sheet of water), receives the waters of the Macestus 
a few miles lower down. 

The streams which flow from the mountain mass of the 
Ida are of little importance in a geographical point of view, 
hut two of them are of the highest interest from historical 
associations — the Granicus, so celebrated for Alexander’s 
first victory over the Persians, and the still more famous 
Scamander, which flowed beneath the walls of Tioy. The 
first of theso rivers rises in the northern slopes of Mount 
Ida, and flows northwards to the Sea of Marmora, after a 
course of little more than 40 miles. It is now called the 
Khodja Tchai, but it is a very inconsiderable stream, The 
Scamander has its sources in Kaz-dagh, the highest part of 
Ida (Mount Gargarus), and flows at first towards the west, 
biit then turning northwards, pours its waters into the 
Dardanelles, near the point of Kum Kaleh, which marks 
the entrance into that remarkable strait. 
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The western portion, of Asia Minor, between the Gulf of 
Adramyttiuin and the frontiers of Caria, is traveled by 
four considerable streams, which flow through parallel 
valleys from the uplands of the interior to the Aegean Sea 
The most noithern of these is the Caicuw, now called the 
Bakyr Tchai, which rises m the chain of the Deimrdji- 
dagli (Mount Tcinnns), and flows through the whole of 
Mysia, passing within about 5 miles of the city of PeTgam.ua, 
and falling into the sea about 20 miles below that city, 
between the sites of Pitane and Ebea Much more impor- 
tant, as well as more celebrated, is the Hermus, now known 
as the Ghediz Tchai, from the town of Ghediz, the ancient 
Cadi, in Phrygia, near its sources. These aie derived fiorn 
the two mountain masses called Ak-dagk and Morad-dagh, 
the latter being the more considerable stream After then 
junction, the river flows m a S W. direction for about 30 
nnles, and then turns due west , it tiaverses the volcanic 
district of the Katakekaumene, and emerges below Adala 
into the broad and feitile valley, through which it continues 
to flow to the sea It passes only about 5 miles to the 
north of the celebrated city of Saidis, and almost close to 
that of Magnesia It appears to have in ancient times 
puisued its westerly course to the sea, which it entered neai 
Phoccea , but at the present day it makes a turn abruptly 
to the S , and enters the Gulf of Smyrna about 10 miles 
from that city. Its only important tributary is the HylLus, 
called also the Phrygius, which joins it at Magnesia from 
the N E , having its sources above Thyatira The Pactolus, 
so famous for its golden sands, which flows under the walls 
of Saidis, is a very trifling stream. 

Next in order, proceeding south, comes the Cayster, a 
stream very inferior in magnitude to the Hermus and 
Marauder, which rises in the knot of mountains at the 
junction of Mount Messogis and Trnolus, and flows through 
a broad, fertile valley foi above 70 miles, till it enteia the 
sea just below Ephesus It is now called the Kutscb.uk 
Mender or Little Maeander The true Maeander (now 
called Bojiik Mender, or Great Mseander) is much the 
most considerable of the four rivers It takes its use at 
Apamea (previously called Oekenas) m Phrygia, above 175 
miles m a direct line from its mouth, and is derived fiom 
abundant sources of water, so as to form a deep and clear 
stream almost immediately below its ongin. Thence it 
flows for some distance to the N W as far as the site of 
Pelt®, where it receives a tributary called the Sandukh 
Tchai (the ancient Obrnnas), sometimes erroneously regaided 
as the mam stream, and there, turning to the S W , pursues 
a course a little to the southward of west to the sea It 
preserves this general direction with no great change, the 
numerous windings for which it was famous m antiquity 
being of no great magnitude or extent, hut after passing 
through a series of mountain gorges between Pelt® and 
Tripohs, it emerges into a broad and nch alluvial valley, 
through which it holds its winding course to the sea This 
valley is bounded immediately on the north by the lofty 
range of Mount Messogis, the streams descending from 
which have only a very short course, and the Mseander, m 
consequence, receives no affluents of any importance from 
this side. Fiom the south, on the contrary, it receives 
several considerable tributaries, which have their sources 
m the mountains of Cana The most important of these 
are the Tchoruk Su, which flows by Coloss® and Laodicea, 
the Arpas Su (the ancient Harpasa), and the Tchmar Tchai 
(the Maisyas of ancient writers), which rises in the moun- 
tain mass of Boz dagh, on 'the confines of Oana and Lyeia, 
and flows by the site of Alabanda at Arab Hissar, The 
total course of the Maeander is estimated at about 240 
mile 8 

All these rivers which we have jafet been considering 
are remarkable for the great amount of alluvial matter 


which they bring down, and the extensive deposits which 
they in consequence form where they enter the sea Thus 
the Cayster, though the least considerable of the four, has 
not only filled up the port of Ephesus, but has pushed 
forward the shore for more than two miles beyond its 
site The Mceander has blocked up the deep gulf formerly 
extending mwaids from near Miletus to the foot of Mount 
Latmus, so as to convert the inner portion of the gulf into 
a lake, while it has entirely filled up the port of Miletus, 
united the island of Lade with the mainland, and formed 
a broad space of alluvial marshes extending thence to the 
foot of Mount Mycale. At the present day the alluvial 
deposits are advancing with such rapidity m the Gulf of 
Smyrna as to threaten Smyrna with the same fate as has 
befallen Miletus. 

Of the rivers of Lyeia the only one which deserves 
notice is the Xanthus, which rises m Mount Taurus, and 
falls into the sea about 12 miles below the city of the 
same name But a much more considerable stream is that 
now known as the Gerenis Tchai, which rises on the 
northern side of Mount Taurus, at a short distance from 
the sources of the Xanthus, and flows m a northerly 
direction through the upland distuct of Cibyra, then 
turns suddenly round, and pursues a course about S.S W., 
traversing the whole of the mountain region on the borders 
of Cana and Lyeia, until it falls into the sea between 
Caunus in Cana and the Gulf of Macri It was called 
Calbis in the lower part of its course, and Indus in the 
upper, but ancient geographers were apparently not aware 
that the two were m fact the same river. 

The rivers which flow from the mam chain of Taurus to 
the Mediterranean are very numerous, and many of them 
in winter bring down a large body of water But they 
have necessarily but short courses, and few of them have 
much geographical importance Of those which tiaverse 
the plain of Pamphyka it will be sufficient to mention the 
Oestrus and the Eurymedon, both of them considerable 
streams, pursuing parallel courses to the sea, which they 
enter within less than 20 miles of one another. The one 
flows beneath the rums of Perge, the other by those of 
Selge and Aspendus. The rugged and mountainous 
country of Cilicia, which adjoins Pamphylia on the east, is 
furrowed by numerous streams flowing through deep and 
narrow valleys, the largest of which is the Calycadnus (now 
called the Gok Su, or “Blue River”), which has a direction 
nearly from W toE, taking its rise in a lofty spur of Mount 
Taurus that advances close to the sea, so that its sources 
are not more than about 20 miles from the sea at Alaja, 
while it has a course of more than 100 miles (in a direct 
lme) from thence to its mouth. It falls into the sea about 
i 12 miles below Seleucia (still called Selevke), and is a 
| deep and rapid stream of considerable magnitude 

The broad alluvial plain which forms the eastern portion 
I of Cilicia is traversed by several nvers, two of which, the 
I Saras and Pyramus, now known as the Sihun and Jihun, 
are among the most important rivers of Asia Minor, Both 
of them alike take their rise far in the interior, in the high 
lands beyond the Taurus, and force their way across that 
! great chain through deep and narrow gorges. The Sarus 
is indeed formed by the junction of two branches, both of 
which descend from the ranges of the Anti-Taurus through 
two parallel valleys, and after traversing for a long distance 
the mountain gorges, pour their united wafers into the 
plain about 20 miles above the town of Adana, The 
Pyramus takes its nse in the upland district called Cata^ 
onia, near the modem town of Albistan, flows by Marasch, 
where, it receives a considerable tributary from the east, 
bringing with it the waters of some small lakes on the 
reverse of the mountains of Commagene, and after passing 
near the ruins of Anazarbus, falls into the Gulf cf Issue or 
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Scanderoon. Both these rivers have formed great alluvial 
deposits at their mouths, and it is probable that they have 
repeatedly altered their channels in flowing through the 
plain. Hence the accounts of them found m ancient 
authors are very contradictory. The Cydnus, which flowed 
by Tarsus, is a very inferior stream to those just described, 
though its name is perhaps better known than either of 
them. It rises m the mass of Mount Taurus called the 
Bulghar-dagh, and has a course of not more than 50 miles 
to the sea, but is a clear and rapid river 

Lakes — The lakes of Asia Minor are numerous, but of no 
gTeat importance The most extensive is the great salt 
lake already noticed, on the borders of Lycaonia and Cappa- 
docia, which is bounded on the east by a considerable range 
of mountains called Khodja-dagh, while on the west it 
is separated only by some low hills from the broad up- 
land plains, or steppes, of Lycaonia. Beyond these to 
the west, but separated from them by the range of the 
Emir-dagh, is a string of three lakes of no great extent, 
having a general direction from N W. to S E , and follow- 
ing the line of the valley of Phrygia Paroreios They bear 
the names of Eber Col, Ak-Shehr Gol, and Hgun Gol, and 
are all basins of fresh water passing into mere marshy 
pools during the dry season. Much more important than 
these are the two lakes now known as the Egerdir Gol and 
Kereli Gol (from towns of those names built upon their 
banks), which are situated between tbe range of the Sultan- 
dagh and the northern offshoots of the Taurus, and are 
both of them extensive mountain lakes of not less than 
30 miles in length. The northernmost of the two (the 
Egerdir Gol, which is described as the most picturesque 
and beautiful of the lakes of Asia Minor) is situated at an 
elevation of about 2800 feet above the sea, while the level 
of the neighbouring Kereli Gol, which is separated from it 
by an intervening range of mountains, is at least 800 feet 
higher. Both are perfectly fresh, and their waters clear 
and deep, though the one has no outlet, and the other 
communicates only by a small rivulet with the much 
smaller lake called Soghla Gol, the waters of which occa- 
sionally disappear altogether They are without doubt 
carried off by subterranean channels About 30 miles S.W 
of the Egerdir Gol is the Lake of Buldur, adjoining the 
town of that name, and at a short distance north of this 
lies the Tehoruk Su Gol, or Lake of Chardak, the waters 
of which are extremely salt, so that large quantities of salt 
are collected there, and sent from thence to Smyrna 
In the north-western portion of Asia Minor, within the 
confines of Mysia and Bithynia, are situated three lakes 
of a wholly different character from the preceding, but 
having much the same features in common These are 
the Lake of Nicsea (still called Ismk Gol), the Lake of 
Apollonia (Abouloma Gol), and the Lake of Miletopolis 
(Manyas Gol) All these are within a few miles of the 
Sea of Marmora, into which they discharge their waters 
The Lake of Apollonia (which is rather the largest of the 
three) is formed principally by an expansion of the river 
Rhyndacus, which may be considered as flowing through it. 
The Lake of Nicsea, on the contrary (called also Lake 
Ascama), is a mere basin formed by the streams which 
descend from the surrounding mountains, and discharging 
its waters into the neighbouring Gulf of Moudama by a 
channel only about 10 miles long. The lake itself does 
not exceed 20 miles in length. 

Climate and Natural Productions .— The climate of Asia 
Minor necessarily presents great differences. All travellers 
have remarked on the striking contrast as they passed from 
the warm and fertile regions of the west and south to the 
cold and bleak uplands of the interior. The great central 
plateau, which constitutes so large a part of the country, is 
not only much colder than regions m corresponding lati- 
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tudes m Europe, but is charactered by a great dryness, 
m consequence of the moisture from the Mediterranean 
being m great part intercepted by tbe continuous mountain 
chain of the Taurus The result of this, combined with its 
great elevation above the sea, is to render the summers 
excessively hot, and the winters extremely cold In both 
these respects the climate of the central parts of Asia 
Minor presents a close analogy with that of Central Spam, 
as well as with the still more extreme case of the neigh- 
bouring Armenia, On the other hand, the plains and low 
valleys on the south coast, which are in a latitude corre- 
sponding to that of Sicily and the south of Spam, have a 
mean temperature considerably higher than those countries, 
and the summer heat at Tarsus is said greatly to exceed 
that of Cadiz or Gibraltar, and to be nearly equal to that 
of Cairo Systematic observations for any length of time 
are, however, almost wholly wanting The north coast, 
on the contrary, is subject to the depressing influence of 
the cold winds and fogs of the Euxine, which, as is well 
known, bring down the mean temperature of Constanti- 
nople (and still more its winter temperature) far below 
that of places in corresponding latitudes on the Mediter- 
ranean This effect is, however, found to dimmish as one 
proceeds eastward along the shores of the Euxme, and the 
climate of Trebizond, which is situated almost exactly m 
the same latitude with Constantinople, is much milder 
than that of the capital, or of the neighbouring city of 
Broussa, — a result, doubtless, produced by the sheltering 
action of the great range of the Caucasus, which prevents 
the cold winds from the steppes of Russia to the H. and 
N E from sweeping down on the eastern angle of the 
Black Sea The western districts of Asia Minor are in all 
respects the most favoured, and the coasts of Ionia and 
Caria may be considered as enjoying one of the finest 
climates to be found in any part of the Mediterranean. 
The action of the cold north winds from Thrace and the 
Bosphorus is, however, still felt as far south as Smyrna, 
and the winters at that place are somewhat colder than 
those m corresponding latitudes m Spam and Sicily. 

The vegetation of the different parts of the peninsula 
naturally varies with the climate and the soil. The 
southern coasts present most of the plants and shiubs char- 
acteristic of the southern portions of the Mediterranean, 
with the exception of the prickly pear and American aloe 
(both of them originally exotics imported into Europe), 
which form so important a feature m the landscape of 
Sicily and the south of Spam, as well as of Syria, but are 
very rare m Asia Minor, while the dwarf palm ( Ckamcerops 
humihs) is wholly wanting. The date palm is occasionally 
found, but does not ripen its friut even at Tarsus, where 
the summer temperature is almost tropical. The vegetation 
of Lycia, which occupies an intermediate position between 
the hot plains of Pamphylia and Cilicia and the compara- 
tively temperate western provinces, is thus described by 
Forbes — 

“The wild olive covers the hills, wherever the pme (Pinus man- 
tvma and hcclepensis) and the arbutus leave room The valonca 
oaks (Quercus Ballota, HZgilops, and mfectorm ) afford ample shade. 
The mastic, the fig, and the mulberry are not unfieqnent, both 
cultivated and wild The Oriental planes afford abundant shade 
near every village , and tlie dark and tou mug cypress is planted 
by the place of burial, hut grows wild m the ravines The pome- 
granate flourishes in great abundance, and its mid fruit supplies a 
grateful refreshment under the -warm sun of autumn The almond 
and manna ash grow wild among the rocks, and the bay and Judas- 
tree in the ravines The orange and tlie lemon are cultivated. 
Melons, cucumbers, sesame, maize, cotton, capsicum, lentils, kid- 
ney-beans, andbalmiat [Hibiscus esculentus), are the common culti- 
vated vegetables (Spiatt and Forbes's Lycia, vol n. p 152 ) 

Higher up on the mountain slopes and the uplands 
facing the sea is the chief realm of the oak and pme 
forests, with which a large part of the chain of Taurus is 



ASIA MINOR 


covered The walnut is the most plentiful and conspicuous 
tree around the villages, while vineyards and tobacco fields 
yield rich produce The high upland plains, on the con- 
trary, are generally bare and treeless, but the villages are 
frequently surrounded with walnut trees, Lombardy poplars, 
apples, apncots, and willows. The vine is still grown m 
many spots m these elevated regions, though m others it 
will not thrive. Large tracts of the table-land of the 
interior, as has been already mentioned, are either quite 
barren and desolate, or open treeless downs, affording 
pasture only to sheep. But it is probable that they would 
be capable of producing abundant crops of corn (like the 
similar tracts of Central Spam) if properly cultivated, 
except in a few districts, such as the steppes of Lycaoma, 
where the soil is strongly impregnated with salt 

The northern coast districts present a wholly different 
climate, and from the influence of the Black Sea and the cold 
of Russia, have much more of the character of the tem- 
perate regions of Europe than of that of Rome or Naples 
which correspond to them in latitude. But the mountains 
are covered with extensive forests of oaks, chestnut, beech, 
box, and other trees, while the valleys produce fruit trees 
m extraordinary abundance and variety This is the case 
especially in the province of Pontus, extending eastward 
from near Sinope to Trebizond, which is a country of 
singular beauty and great fertility, notwithstanding its 
mountainous character This region is supposed to be the 
native land of many of our well-known fruits, especially 
cherries and apricots The hills also are covered with 
medlars, apple, pear, and plum trees, all growing wild, but 
cultivated also with great success m the neighbourhood of 
the villages and towns The olive also thrives m sheltered 
situations, though it is not found west of Sinope At the 
same time, the luxuriant undei growth of rhododendrons 
and azaleas, besides bay, myitle, aibutus, and other flourish- 
ing shrubs, gives a special charm to the scenery of this 
beautiful region 

Among the vegetable productions that are of importance 
in a commercial point of view may be mentioned saffron, 
which is so laigely cultivated at a town m Bithyma as to 
have given it the name of Safaranboli , opium, which has 
m like manner given name to Afiom Kara Hissar ; madder, 
extensively grown at Ak Shehr ; the orchis called salep , 
and cotton, of which considerable quantities are now 
produced in the warmer districts near the sea. Mulberries 
also are extensively cultivated, and large quantities of silk 
produced m the neighbourhood of Broussa, where there are 
now established large silk manufactories, as well as at 
Tokat, Amasia, and other places. The dried figs and 
raisms for which Smyrna is so celebrated are grown 
principally m the valley of the Mmander near Aidin 

The wild animals of Asia Minor are in general the 
same as are found m most parts of Europe, though a few 
mark its connection with the more eastern parts of Asia 
Wolves, wild boars, bears, foxes, are abundant; but with 
them is associated the jackal, which is found m large 
troops in all parts of the country. The lion, which was 
certainly an inhabitant of Asia Minor m ancient times, is 
no longer found m any part of the peninsula, and though 
the tiger is said to exist in the Cilician Taurus, the fact 
does not rest on any good authority. But leopards still 
occur not unfrequently in the mountain country of the 
Taurus, and from thence range along the mountains to the 
west, so that they have been occasionally shot even m the 
neighbourhood of Smyrna. The high mountains are 
frequented by the ibex and chamois, while the true wild 
goat (Capra JEgagrus) is found on those of Cappadocia 
and Cilicia. The moufflon, also, is not uncommon m 
Cappadocia; hut the wild ass, which existed there m the 
time of Strabo, is no longer found withrfi the limits of the 


peninsula The gazelle abounds in the plains of Cilicia 
while both fallow and roe deer are found m the forests m 
large numbers In regard to the domestic animals, the 
remark of Professor Forbes, that in Lycia the introduced 
camel and buffalo, both unknown to the country m ancient 
times, now play a more important part than the aboriginal 
quadrupeds, may be extended to the greater part of Asia 
Minor. Enormous numbers of sheep are, however, reared 
on the vast plains of the interior, as well as m the level 
parts of Cilicia, though they no longer retain the celebrity 
they enjoyed m antiquity for the fine quality of their wool 
This, however, supplies the material for the celebrated 
Turkish carpets, the principal manufactory of which is at 
Ushak m Phrygia Not less celebrated is the breed of 
goats peculiar to the neighbourhood of Angora, the hair of 
which is worked up into shawls but little inferior to those 
of Cashmere. No trace is found of the existence of any 
such peculiar race in ancient times, or even in the Middle 
Ages, and the period of its mtioduction is unknown. In 
comparison with the sheep and goats, cattle occupy but a 
subordinate position in Asia Minor , and though the plains 
of the interior, and still more those of Cilicia, were cele- 
brated m ancient times for the number and beauty of the 
horses reared on them, nothing of the kind is now to bo 
found, and the horses of Asia Minor are generally of an 
inferior description. 

The geology of Asia Minor is still very imperfectly 
known, very few districts having been as yet examined m 
detail; but the reseaiches of Hamilton, Ainsworth, and 
Tchihatcheff, and of Edward Forbes m Lycia, have thrown 
much light on the subject, and enabled us to form a general 
notion of the structure of the country. The great mass of 
the chain of Mount Tarn us, and of the subsidiary ranges 
connected with it, consists, as has been already noticed, of 
the formation known as Apennme limestone, winch is 
generally referred by geologists to the Cretaceous period. 
No sedimentary formations of older date are known to 
exist m the southern paits of the peninsula, but in the 
northern districts this is replaced by saccharine limestones 
and mica schists, with other metamorphic rocks, which arc 
probably to be assigned to a much eailier penod The 
great table-land of the interior is composed for the most 
part of a vast lacustrine or fresh water foimation belonging 
to the Tertiary period ; and large portions of similar fresh 
water tertianes, detached from the great central mass, arc 
found scattered between its borders and the coasts, 
in some instances descending quite to the sea, as in 
the neighbourhood of Smyrna But in the mteuor the 
lacustnne limestones and marls are frequently intermixed 
with extensive deposits of volcanic tuffs, the soft mate- 
rials of which are rent by water-courses into deep and 
narrow glens, often studded with cones and pinnacles, 
presenting a great variety of picturesque and singular 
forms, and constituting one of the most peculiar fea- 
tures of the scenery of Asia Minor. Igneous rocks are 
found scattered through almost all parts of the peninsula, 
and the remarkable chain of volcanic mountains extend- 
ing from Mount Argseus to the Kara-dagh near Kara- 
man has been already noticed. All these mountains 
are of a trachytic character, and apparently belong to the 
Tertiary penod; but there is a distnet on the borders of 
Phrygia and Lydia which presents volcanic phenomena of 
a much later date. It was known in ancient times as the 
Katakekaumene, or Burnt country, and its volcanic char- 
acter was fully recognised by Strabo, though we may 
infer from his silence that there was no record of any 
eruption within the historical period. It has been fully 
described by Mr Hamilton, and presents three conical black 
hills of scoriae and ashes, with well-defined craters, from 
which have flowed broad streams of rugged black vesicular 
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lava, the surfaces of which are as barren and as little 
influenced by atmospheric action as the latest products of 
Vesuvius, so that if it were not for the negative evidence 
to the contrary, they might be well supposed to belong to 
a recent historical period Igneous rocks of an older 
character are found m many parts of Asia Minor , those in 
Lycia are principally serpentine, while m the north-western 
districts various forms of trachyte prevail, and several of 
the minor ranges which nse out of the great central table- 
land are of granitic character 

Towards the sources of the River Halys is an extensive 
formation of saliferous red sandstones with gypsum, which 
would doubtless yield abundance of salt, were not that 
article more readily procured from the salt lakes already 
mentioned. Coal is found m the neighbourhood of Hera- 
clea on the Black Sea, and was worked to some extent 
during the Crimean War There is little doubt that Asia 
Minor is rich m minerals, but they arc nowhere worked to 
much purpose lion ores of very good quality are still 
found m abundance in the countiy of the Chalybes, so 
celebrated among the Greeks for their skill as woikers of 
iron, and they are still worked m a very primitive fashion 
by the inhabitants. The distuct of Cibyra, also, which 
was noted in the days of Stiabo for its non manufactories, 
still produces iron ores m plenty, of tine same kind as those 
of Elba, but they are altogether neglected The copper 
and silver mines of the north, though partially worked, 
are of very little importance The same neglect has be- 
fallen the numerous quaines of maible, which attiacted 
so much attention in the time of the Romans, and among 
which those of Proconnesus (the island of Marmoia) and 
those near Synnada (Afiom Kara Hissar), producing the 
kind known as Phrygian marble, were the most celebrated 

Though Asia Minor hud no active volcanoes it was sub- 
ject in all ages to frequent and severe earthquakes The 
most remarkable of these was one which occuired m 17 ad, 
during the reign of Tiberius, and which almost entirely 
destroyed twelve considerable cities, including Magnesia 
and Sardis. Laodicea, also, was peculiarly subject to these 
visitations, which Strabo sagaciously connects with the 
evidences of recent volcanic action m the Katakekaumene 
Thermal springs are found m many paits of the peninsula, 
but the most remarkable aie those of Broussa, which from 
their proximity to Constantinople are still much frequented, 
and those at the ancient Hierapolis, the site of which is 
now utterly deserted 

Ancient Divisions and Ethnography — The division of 
Asia Minor which is commonly adopted by geographers, 
and which is followed in the present article, is that given 
by Strabo, which coincides in the mam with those of 
Ptolemy and Plmy, According to this the whole peninsula 
is considered as comprising — 1 Pontus, on the Euxine, 
adjoining the frontiers of Armenia, and extending west as 
far as the Halys ; 2, Paphlagoma, from the Halys to the 
Parthenius; 3. Bithyma, from the Paithemus to the 
Rhyndacus ; 4 Mysia, which, with the subordinate dis- 
tricts of the Troad and iEolis, or the land occupied by the 
ASolian Greek colonists, comprised the north-western angle 
of the peninsula; 5. Lydia, of which Ionia m like manner 
formed the sea coast; 6. Caria, including the Dorian Greek 
colonies ; 7. Lycia ; 8 Pamphylia ; 9. Cilicia — the last 
three provinces extending along the southern coast, from the 
Gulf of Macri to the frontiers of Syria , while m the interior 
were — 10. Pisidia, comprising only the rugged mountain 
country above Pamphylia ; 1 1. Phrygia, forming the western 
portion of the great table-land ; 12, Galatia; 13, Cappa- 
docia ; 1 4. Lycaonia and Isauria, two barren and mountainous 
regions on the north side of Mount Taurus. (Eor farther par- 
ticulars as to the extent and limits of these different regions 
the reader must be referred to the respective articles). 
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The system thus adopted by Strabo, and which appears 
to have been already generally received m his time, was, 
properly speaking, merely a geographical one. It did not 
coincide with the political or administrative divisions of 
the country, either m his time or for at least three centuries 
earlier Though some of the countries enumerated — as 
Bithynia and Cappadocia —had continued down to a late 
period to form independent sovereignties, the limits of 
which were well established, the gi eater part of the penin- 
sula had undergone many fluctuations and changes, the 
different provinces passing at one time under the kings of 
Syua, at others under those of Pergamus, and being trans- 
ferred by the Romans m an arbitrary manner from the rule 
of one potentate to another And when the Romans had 
established their own dominion over the greater part of the 
peninsula, it was long before the division of it into provinces 
had assumed a definite and settled form But the Roman 
province of Asia, as it existed from the days of Cicero to 
those of Strabo, may he regarded as comprising Mysia, 
Lydia, Cana, and Phrygia, but excluding Lycia, Pisidia, 
Galatia, and Bithynia, so that it contained much less than 
half of Asia Minor, with which it is sometimes erroneously 
supposed to have been identical. 

The divisions of the country thus generally recognised 
were m fact (with one exception) ethnographical ones, or 
at least had been so originally. Herodotus, the earliest 
writer from whom we have any information on the subject, 
describes Asia within the Halys, as containing fifteen 
different races or nations, including the Greek settlers ; 
and of these the Cilicians, Pamphylians, Lycians, Canans, 
Lydians, Mysians, Bithymans, Paphlagonians, and Phry- 
gians undoubtedly then occupied the countries which long 
after retained their names East of the Halys lay the 
Cappadocians, who m his time occupied the whole country 
from the frontiers of Cilicia to the Euxine It was not till 
a later period that the northern portion of this extensive 
country came to be known and distinguished from the rest 
as Cappadocia on the Pontus, and eventually under the 
designation of Pontus alone Galatia, on the other hand, 
derived its name from the Gauls, who established them- 
selves in that country about two centuries b o., and con- 
tinued to retain their language and nationality down to a 
late peuod of the Roman empire. The Lycaomans, Isau- 
rians, and Pisidians aie not noticed by Herodotus , pro- 
bably the names of these obscure mountain tubes had never 
yet reached the ears of the Greeks. 

Our information concerning the origin and ethnographi- 
cal relations of the nations that we thus find occupying 
the peninsula at the earliest penod is very imperfect, and 
rests almost wholly on the vague statements of ancient 
authors, none of the nations in question, with the exception 
of the Lycians, having left any trace of their language. 
But according to the distinct and uniform assertion of 
ancient writers, tbe Bithymans were of Thracian origin, 
and identical with the people who were separated from 
them by the narrow strait of the Bosphorus — a statement 
in accoi dance with the natural probability of the case. 
The same probability may be alleged also in favour of the 
Thracian origin of the Mysians, which is asserted both by 
Herodotus and Strabo, though they would appear to have 
settled m the peninsula at a much earlier period than the 
Bithymans. Much less value can be attached to the tra- 
ditions concerning the original connection between the 
Mysians, Lydians, Phrygians, and Carians, which would 
assign a common'Thracian origin to all these nations. The 
Carians indeed were, according to the more prevalent 
opinion among the Greeks, later immigrants from Crete 
and tbe adjoining islands — a theory certainly not supported 
by internal probability. But there seem strong reasons 
for regarding tbe Carians, like their neighbours the Lycians, 
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as a peculiar people, distinct from all who surrounded 
them The Lycians, as already mentioned, are the only 
people of Asia Minor who have left us the means of judg- 
ing of their ethnic affinities by the remains of their lan- 
guage From these we learn that they were an Aryan 
racet apparently more nearly connected with the Persians 
than with the Gieek or other Pelasgic races But besides 
the Lycians, there existed within the province of Lycia a 
tube called the Solymi, who were generally considered as 
of Syrian or Semitic oiigm. The fact does not appear m 
their case to rest upon any sufficient authority, but the 
connection of the Cibeians, who held so large a part of the 
south coast, with the Syrians and Phoenicians, may he con- 
sidered as well established All ancient writers, moreover, 
agree in. describing the Cappadocians, who originally 
extended from Mount Taurus and the frontiers of Cilicia 
to the Euxme, as a Syrian race, so that they were at first 
called by the Creeks Leucosyn, or White Syrians, to dis- 
tinguish them from their darker brethren farther south. 
Whether the mountain tribes of the Pisidians, Isaurians, 
and Lycaomans were connected with the Cappadocians or 
with the Phrygians, or to what other race they belonged, 
we have no information whatever 

The population of Asia Minor at the present day can 
hardly be said to retain any traces of the earlier nations 
that composed it, though, according to some writers, the 
Zeybeks, — a race presenting some marked peculiarities, 
who occupy the south-western corner of the peninsula — 
are the lineal representatives of the ancient Carians They, 
however, speak only Turkish The bulk of the population 
is composed of Turks, Greeks, and Armenians, among 
whom the Turks preponderate greatly in numbers, and 
(unlike what is the case m European Turkey) compose the 
mass of the agricultural and rural population, while the 
Greeks and Armenians aie found principally in the towns, 
where almost all the trade is m their hands But besides 
these elements, which constitute the fixed and permanent 
population of the peninsula, there is a considerable portion 
consisting of nomad and half nomad tribes, which aie 
known under the names of Turcomans, Yourouks or 
Euruques (the name is very variously written), and Kurds 
The last of these are found principally m the eastern and 
south-eastern districts, the Turcomans m the north-eastern 
and central provinces, and the Yourouks in the west and 
south-west of the peninsula. They are all exclusively 
pastoral races, but the Turcomans have in geneial then 
villages m which they spend the winter months, wandering 
over the great plains of the interior with their flocks and 
herds during the summer months. The Yourouks, on the 
contrary, are a truly nomad race, dwelling all the year 
round in tents, and removing from place to place according 
to the season Their tents are made of black goats’ hair, 
and their principal covering is a heavy cloak of the same 
material. Besides large flocks of sheep and goats, they 
breed many camels, and one of their principal occupations 
is burning charcoal, m the course of which they do enor- 
mous injury to the forests They are by no means limited 
to the wilder districts of the interior, but when the harvest 
is over descend into the rich plains and valleys near the 
coast, through which they wander almost without restraint, 
and their black tents are often to be seen within a few 
miles of Smyrna Though distinguished at the present 
day by certain peculiarities from the Tuicomans, the You- 
rouks are apparently of Turkish origin, and speak a Turkish 
dialect. The Kurds, on the conti ary, who are merely a 
wandering offshoot of the race that occupies the great 
mountain tract called Kurdistan, extending from the bor- 
ders of Cappadocia between Armenia and Mesopotamia 
into Persia, speak a wholly different language, and belong 
altogether to a different race. They are, however, confined 


to the border districts on the eastern frontier of Asia Minor, 
and to Cilicia, where the tribes that have their summer 
encampments m the neighbourhood of Caesarea descend to 
pasture their flocks in the winter. 

History . — It is remarkable that a country like Asia 
Minor, possessing such great natural advantages, and to a 
great extent so clearly limited by nature, can hardly be 
said to have any history of its own. It was never at any 
period united under one independent sovereign, but •was 
always either divided among a number of minoi potentates, 
or, as under the Roman, Byzantine, and Tmkish rule, con- 
stituted merely a subordinate portion of a more extensive 
empire. Its western and northern shores were from a very 
early period occupied by Greek colonies, which gradually 
formed an almost unbroken chain of settlements along its 
coasts and islands from Rhodes to Trebizond. But these 
exercised comparatively little influence upon the nations 
ot the interior, and the first historical event that can be 
considered as affecting the fortunes of the peninsula in 
general, was the rise of the Lydian monaichy, which at- 
tained to so great a predominance that for a short time 
Croesus, the last monarch of the dynasty (560-546 bo), 
had subdued the whole of Asia Minor west of the Ilalys 
with the exception of Lycia. But having, unfortunately, 
engaged in war with Cyrus, king of Persia, he was entirely 
defeated, and his dominions conquered by the Persian 
monarch. From this time the whole of Asia Minoi, from 
the frontiers of Syria to the Hellespont and the Bosphorus, 
continued for more than two centuries to form part of the 
Persian monarchy, until its overthrow by Alexander the 
Gieat, 333 b.c. It was during this period divided into 
satrapies, the boundaries of which were, however, veiy 
uncertain and fluctuating, like those of the Tuikish govern- 
ments in modern days In the division of the Macedonian 
empire after the death of Alexander, Asia Minor became a 
chief object of contention among his generals, but was 
ultimately included in the dominions of Seleucus, and the 
greatei part of the peninsula continued for a considerable 
period to be subject to the Seleucidan kings of Syria A 
small independent monarchy had, however, been estab- 
lished at Pergamus, soon after 280 b c , and when the 
Romans entered Asia, and defeated Antiochus III. at the 
battle of Magnesia (190 b c ), they tiansferied a consider- 
able part of his dominions to Eumenes, king of Pergamus, 
whose kingdom was thus extended to the Taurus. The 
monarchy of Pergamus thus constituted continued to sub 
sist till after the death of Attalus III., when it was annexed 
to the Roman dominions under the name of the province 
of Asia (130 b o.) Bithyma, however, still continued a 
separate kingdom, as did also Pontus, which for a shoit 
period rose under the great Mithndates to be a really 
formidable power. But after the defeat and death of 
Mithndates, m 63 B c , the greater part of his kingdom, as 
well as that of Bithyma, was annexed to the Roman 
dominion , and though some petty dynasties were allowed 
to linger on till after the Roman empire, the whole of Asia 
Minor was virtually subject to Rome from the time of 
Augustus There ensued a long period of tranquillity and 
prospenty under the Roman and Byzantine empires, during 
which it suffered less than almost any other part of the 
empire from the inroads and ravages of barbarians, Even 
after the rise of the Mahometan power, though Asia Minor 
was repeatedly traversed by the armies of the Arab con- 
querors, who twice laid siege to Constantinople, it was 
never permanently annexed to the dominion of the caliphs, 
bke the adjoining provinces of Syria and Mesopotamia, and 
the whole country, as far as the passes of Mount Amanua, 
continued subject to the Byzantine empire, until it was 
overrun by the Seljukian Turks in 1074 a.d. 

The conquest of Asia Minor by the Turks was not a 
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mere passing inroad, but a permanent occupation of the 
country, m which they established themselves in. such 
numbers that they have ever since formed the predominant 
element m the population, and have to a great extent 
supplanted or absorbed all the previously existing races 
But the dynasty of the house of Seljuk, established by the 
first conqueror Soliman, who had fixed his capital at Nice, 
within 100 miles of Constantinople, did not long retain its 
undivided sovereignty, and its power was broken by the 
aimies of the first Crusade (1097 ad), which took Nice, 
defeated the Turks in a great battle at Dorylmum, and 
then swept over the land almost without opposition, up 
to the veiy walls of Antioch. The Byzantine emperoi 
recovered possession of the whole circuit of the coast, from 
Trebizond to the Syrian gates } and the Seljukian sultans 
of Bourn, as they termed themselves, who had removed 
their capital to Icomum, m the heart of the interior, found 
themselves cut off from the sea on all sides Their domi- 
nion was gradually bioken up, and divided among a 
number of small independent chieftains, until the rise of 
the Ottoman dynasty at the commencement of the 14th 
century once more consolidated the power of the Turks m 
Asia The history of Asia Minor from this period is m 
separably connected with that of the Turkish empire, and 
will be given under the head of Turkey To the same 
article we must lefer our readers for the modern division 
of the country and the present system of administration, 
as w r ell as for such statistical information concerning its 


present state as it is possible to collect m the absence of 
all official oi trustworthy authorities. 

At the commencement of the piesent century our information 
concerning Asia Minor was extremely impel feet The survey of the 
southern coast by Captain Beaufoit (published m his JTaiamania , 
4to, Lond 1817), was the first contribution to a sound knowledge 
of any part of the country, and the work of Colonel Leake ( Journal 
of a Tour m Asia Minor, 8vo, Lond 1824), in which he embodied 
a careful review of all the information then existing, and applied 
it to the comparative geography of the peninsula, became the basis 
of all subsequent researches Since then the labours of successive 
travellers have thrown a great deal of light upon the subject, and 
most paits of the peninsula have been visited and described, though 
the materials foi a good map are still wanting, and there exists no 
satisfactory geographical or geological description of many parts of 
the countiy For fuitliei information and details our readers may 
consult Arundel’s Visit to the Seven Chinches, 8vo, Lond 1828, 
and his Discoveries in Asia Minor , 1834 ; Hamilton’s Resein dies m 
Asia Minot , Pontus, and Armenia , 2 vols 8vo, Lond 1842, Fel- 
lows's Exclusion in Asia Minor , Lond 1839, and lus Discovcius m 
Lycia , Lond. 1841 , Ainsworth’s Travels m Asia Minor, 2 vols , 
Lond 1842 , Spratt and Foibes’s Travels m Lycia, 2 vols , Lond. 
1847 , Langlois's Voyage dans la Cilicie, 8vo, 1861 , C T Newton, 
Tiavels and Discoveries in the Levant, 2 vols , Lond 1867 

The work of M Tcluhatcheff {Asia Mmeure — Description Phy- 
sique, Statistique, et ArclUologique, 3 vols , 8vo, Paris, 1853-60), the 
result of seveial yeais’ explorations in difFeient parts of the country, 
and the fiist attempt at a systematic descnption of Asia Mmoi, 
has unfoitunately never been completed The fiist volume (pub- 
lished m 1853) contains by far the best description that has -\et 
appeared of the physical geogiaphy of the whole peninsula ; the 
second and thud are devoted to the meteorology, zoology, and 
botany ; but those which should have contained the geology and the 
archaeology have never been published. (E H. B ) 
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ASKEW, or Ascue, Anne, one of the numerous suffeiers 
for the cause of the Reformation m the reign of Hemy 
VIII., was a lady of great worth and beauty, of a good 
family m Lincolnshire, and in correspondence with Queen 
Catheiine Parr and the chief ladies of the court At first 
a Itoman Catholic, she had gradually become convinced of 
the falsity of transubstantiation • and her husband, irritated 
at her change of religious opinions, compelled her to leave 
his house On coming to London to seek for a divorce she 
was arrested, and interrogated by Chancellor Wuothesley 
and Bishop Bonner, at the instigation of whom, under 
threats of torture, she signed a qualified recantation. She 
was imprisoned, and wrote to the king, says Hume, “ that 
as to the Lord’s Supper she believed as much as Christ 
himself had said of it, and as much of His divine doctrine 
as the Catholic church had required.” But while she could 
not be brought to acknowledge the king’s explications, this 
declaration availed her nothing, and was rather regarded as 
a fresh insult She was cruelly racked in the presence, 
and it was said by the hand, of the chancellor himself, m 
order to extort confession of those ladies about court 
with whom she corresponded. Her fortitude and fidelity 
probably saved the lives of the queen and others. She dis- 
closed nothing, although her limbs were so dislocated 
by the rack that, when condemned to be burnt alive 
she could not stand, and was carried in a chair to Smith- 
field, where on 10th July 1546, she and four others 


underwent this terrible mode of execution with undaunted 
courage. 

ASMAI or Asmayi (full name, Abu Said Abd-el- 
Melek Ibn Koraib El AsmaI), is one of the most im- 
portant representatives of Arabic literatuie m the 8 th 
century of the Christian era He was horn at Basra 7 40 
or 741 a.d, and attained, by his extensive erudition, to 
the high rank of preceptor to Harun al-Rashid, whose 
court was m that generation the great focus of intellectual 
activity m the East Asmai was, as has been happily 
lemarked by Baibier de Meynard, the almost peifect type 
of those nomadic devotees of literature who, after they had 
grown pale on the benches of Basra or Kufa, went to com- 
plete their education in the desert, in possession of bound- 
less stores of learning, and yet animated by an enthusiasm 
for further acquisition, which made them willing to tiavel 
across the sands for hundreds of leagues, if only they might 
preserve an ancient tradition or pick up the fragments of 
an ancient song Of the results of his labours he was no 
niggard, and a long li§t might be drawn up of his various 
productions. It is sufficient, however, to mention his 
synchronous history of the kings of Persia and Aiabia 
previous to Islam — a work which Sir Henry Eawlinson 
has described as “ perhaps the most valuable and authentic 
historic volume in the whole range of Arabian literature ” — 
and his wonderful romance of Antar, which might almost 
he called the Iliad of the desert. He attained a good old 
II — 90 
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age. dying, as is generally supposed, about 830 A D , and 
left behind him a nnmber of pupils, such as Thalab, Ibn-el- 
Anberi, and Sukkari, who proved themselves worthy of 
their master 

ASMODEUS or Aschmedai, an evil demon wno 
appears in later Jewish tradition, and concerning whom 
there has been much vague and fanciful speculation The 
name, probably, means the destroying angel or the tempter, 
but the etymological grounds for neither of these are quite 
certain He is sometimes called the prince of demons, 
and identified with Beelzebub, hut there are many other 
fables regarding his origin. In the apocryphal book of 
Tobit occurs the well-known story of his love for Sara, tin? 
beautiful daughter of Raguel, whose seven husbands were 
slam in succession by bim on their respective bridal nights 
At last Tobias, by burning the heart and liver of a fish, 
drove off the demon, who flsd to Egypt From the part 
played by Asmodeus m this story, he has been often fami- 
liarly called the genius of matrimonial unhappiness or 
jealousy. Le Sage makes him the principal character in 
his novel Le Liable Boiteux 

ASMONEUS, or Assamoneus, the first of the dynasty 
or family of the Asmoneans, who ruled over the J ews for 
about 130 years. His gieat-grandson was the celebrated 
Mattathias (died 167 bo), the first of the Maccabees, and 
the direct line of princes descended from him was closed in 
37 b o by the execution of Antigonus. Agrippa Herodes 
I and II. were connected with the Asmoneans through 
their ancestress, Manamne, wife of Herod the Great. 

ASOLO, the ancient Acelvm, a fortified town of Northern 
Italy, m the province of Treviso, about 19 miles distant 
from the city of that name It is built in a beautiful 
and healthy situation, and possesses a cathedral and the 
ruins of a Homan aqueduct In the neighbourhood is the 
former palace of Catharine Cornaro, queen of Cyprus, now 
turned into a dairy. Not far off is the quarry of Rocca 
Population, 5437. 

ASP ( Vipera aspis ), a species of venomous snake, closely 
allied to the common adder of this country, which it repre- 
sents throughout the southern parts of Europe, being 
specially abundant in the region of the Alps. The term 
“ Asp ” (d<r7rts) seems to have been employed by Greek 
and Roman writers, and by writers generally down to com- 
paratively recent times, to designate more than one species 
of serpent , thus the asp, by means of which Cleopatra is 
said to have ended her life, and so avoided the disgrace of 
entering Rome a captive, is now generally supposed to 
have been the cerastes, or horned vipeT ( Vipera Hassel- 
quistii), of Northern Africa, a snake about fifteen inches 
long, exceedingly venomous, and provided with cunous 
horn-hke protuberances over each eye, which give it a 
decidedly sinister appearance. The species, however, to 
which the word “asp” has been most commonly applied, is 
undoubtedly the haje (Naja haje) of Egypt, a poisonous 
snake, from three to four feet long, with the skm of its 
neck loose, so as to render it dilatable at the will of the 
animal, as m the cobra di capello of India, a species from 
which it differs only in the absence of the spectacle-like 
maik on the back of the neck. Like the cobra, also, the 
haje has its fangs extracted by the jugglers of the coun- 
try, who afterwards train it to perform various tricks 
The asp ( Fetken , IDS) is mentioned m various parts of the 
Old Testament, This name is twice translated “adder,” 
but as nothing is told of it beyond its poisonous character 
and the intractability of its disposition, it is impossible 
accurately to determine the species which the sacred writers 
had in view. 

ASPARAGUS. The young shoots of Asparagus offici- 
nalis (Nat. Ord IAliacece ) have from very remote times 
been m high repute as a culinary vegetable, owing to their 
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delicate flavour and diuretic virtues The plant grows wild 
on the south coast of England, and pn the waste steppes 
of Russia it is so abundant that it is eaten by cattle like 
grass In common with the marsh-mallow and some other 
plants, it contains a chemical principle called asparagm, to 
which it owes its medicinal qualities The roots of asparagus 
were formerly used as an aperient medicine, and the fruits 
were likewise employed as a diuretic. Under the name of 
Prussian asparagus, the spikes of an allied plant, Oi'nitho- 
galum pyrenaicum , are used m some places 

ASPASIA, a beautiful hetocra of Athens, celebrated in 
history by her connection with Pericles, was a native of 
Miletus, and settled in Athens, following the example of 
her countrywoman, Thargeka, who had become very famous 
during the time of the Persian wars Hei beauty, but still 
more her remarkable aceomphshments, gained for her an 
extraordinary reputation, which was increased after her 
association with Pericles, who, having divorced his wife, 
united himself to Aspasia as closely as was possible under 
Athenian law, according to which marriage with a barbarian 
was illegal and impossible Much of the administration of 
Pericles has been ascribed to her eloquent instruction and 
political sagacity, and her enemies did not scruple to lay to 
her charge the Samian and Peloponnesian wars Although 
this exaggerates her power, yet her talents must have been 
extraordinary, for she drew to her house the most noble 
and learned m Athens, who were willing to learn from 
her. Even Socrates was not exempt from her influence 
The political supremacy of Pericles, which exposed him to 
many assaults, attracted enmity to Aspasia. She was 
accused of impiety and other base crimes, and would pro- 
bably have been condemned, had not the judges been 
swayed by the tears and entreaties of Pericles himself. 
After the death of that statesman’s two sons by his lawful 
wife, he procured the passing of a law, by which the 
children of irregular marnages might be rendered legiti- 
mate His son by Aspasia was thus allowed to assume his 
father’s name After the death of Pericles, Aspasia is said 
to have formed a similar connection with one Lysicles, 
wealthy, but of ignoble birth, whom she raised by her 
instructions to a prominent place m the state This 
episode is somewhat obscure, especially as Lysicles seems to 
have fallen m battle m 428, the year after the death of 
Pericles. Nothing further is known of the history of Aspasia 
ASPASIUS, a Peripatetic philosopher, and one of the 
most prolific commentators on Aristotle, flourished pro- 
bably towards the close of the 1st century A or perhaps 
during the reign of Antoninus Pius His commentaries on 
the Categories, Le Interpretations, Le Sensu, and other 
works of Aristotle, are frequently referred to by later 
writers, but have not come down to us Certain com- 
mentaries on Plato, mentioned by Porphyry in Ins life of 
Plotinus, have also been lost Commentaries on the 2d, 
4th, 7th, and 8th books of the Nicomachean Ethics , which 
pass under his name, were printed along with those of 
Eustratius and others by Manutius at Venice in 1536. 
They were translated into Latin by Felicianus m 1541, and 
have been frequently republished The authenticity of 
part, and even of the whole, of these ethical commentaries 
has been disputed • and recently some fragments of another 
commentary by Aspasius on the Ethics have been printed 
See Classic Jour., vols. xxvm , xxix. 

ASPASIUS, a celebrated rhetorician and sophist, was 
born at Ravenna, and flourished during the early part of 
the 3d century ad. He was the son (or, according to 
Suidas, the scholar) of the rhetorician Demetrianus ; and, 
after a careful training in all the branches of a rhetorician’s 
art, began to teach at Rome, Por many years he filled 
the chair of rhetoric which had been founded by Vespasian. 
He travelled extensively m the suite of the emperor, as 
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whose secretary lie acted for some time. His orations, 
which are praised for their style, have been lost. 

ASPEN TREE, called also the trembling-leaved poplar 
( Populvs ti emula), is a native of Britain, and is found 
geneially m moist places, sometimes at a considerable 
elevation, 1600 feet or more, m Scotland. It flowers m 
Britain m March and April The name “trembling” is 
applied to it on account of the constant movement of the 
leaves even with a gentle breeze This mobility depends 
on the leaves being suspended by leaf-stalks flattened 
laterally, and when subjected to a slight wind, by their 
f notion on each other they give rise to a rustling sound 
It is supposed that the mulberry trees (Becalm) mentioned 
in 1st Chronicles xiv. 14, 15, were really aspen trees The 
wood of the tree is white, and is made use of by turners 
In Fiance sabots are made of it, and the charcoal made 
from the wood is used m the manufacture of gunpowder 
The leaves are in some countries of Europe employed as 
food for cattle, sheep, and goats. 

ASPENDUS (or, as the name appears on the more 
ancient coins, Estfendvs), a city of Pamphylia, m Asia 
Minor, situated on an isolated hill near the river Eurymedon 
( Oapri-su ) at the extremity of the plain of Perga It was 
founded by a colony from Argos, five centuries before the 
Christian era, and attained to great piosperity, as is 
attested, not only by the statements of Greek and Roman 
writers, but also by the noble ruins that still occupy the 
site Of these the most lemarkable is the theatre, which 
is regarded as more perfect than any other in Asia Minor, 
requiring but little restoration to render it fit once more 
for its ancient use In the first precinct there are twenty- 
one rows of seats, and m the second eighteen, nearly all 
of them entire. The date of the building is assigned by an 
inscription to the time of Antoninus and Lucius Yerus 
An aqueduct of magnificent proportions, built, like the 
theatre, of the sikcious conglomerate of the neighbourhood, 
still stretches across the plain , and the ruins of an agora 
and other erections aic found on the hill That the city 
was rich in valuable statues is mentioned by Cicero, who 
lhetoncally accuses Yerus of having plundered it of them 
all. It only appears occasionally m ancient history, as 
when its inhabitants surprised and assassinated Thrasybu- 
lus, and again when they surrendered to Alexander ; but 
the populousness of the place is proved by the fact that it 
was able to furnish 4000 hophtes. 

ASPER, Hans, a Swiss painter, was born in 1499 at 
Zurich, where he died on the 21st March 1571. He 
wrought in a great variety of styles, but excelled chiefly m 
flower and fruit pieces, and in portrait painting. Many of 
bis pictures have perished, but his style may be judged 
from the illustrations to Gessner’s Histona Ammahicm, fox 
which he is said to have furnished the designs, and from 
portraits of Zwmgle and his daughter Regula Gwalter, 
which are preserved in the public library of Zurich It 
has been usual to class Asper among the pupils and imi- 
tators of Holbein, but an inspection of his works is suffi- 
cient to show that this is a mistake. Though Asper was 
held m high reputation by his fellow-citizens, who elected 
him a member of the Great Council, and had a medal 
struck in his honour, he seems to have been frequently in 
embarrassed circumstances, and there is reason to believe 
that he died a pauper. 

ASPHALT, or Asphaltum (a<r<£aA/ros, Aristotle, Bitu- 
men, Pliny), the German Bergpech , or mineral pitch, so 
called from the Lacus Asphaltites or Dead Sea, where it was 
found in ancient times, is a product of the decomposition 
of vegetable and animal substances. It is usually found of 
a black or brownish-black colour, externally not unlike coal, 
but it varies in consistency from a bright pitchy condition, 
with a sharp eoncboidal fracture, to thick viscid masses of 
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mineral tar. Asphalt melts at or a little below the boiling 
point of water, and it burns with a rather smoky flame. 
It is regarded as the ultimate result of a series of changes 
which take place, under certain conditions, in organised mat- 
ter, producing — 1st, naphtha , 2d, petroleum , 3d, mineral 
tar, and 4th, asphalt or hard bitumen. The whole of 
these substances merge into each other by insensible degrees, 
so that, it is impossible to say at what point mineral tar 
ends and asphalt begins. Naphtha, which is the first of 
the senes, is m some localities found flowing out of the 
earth as a clear, limpid, aud colourless liquid. As such 
it is a mixture of hydrocarbons, some of which are very 
volatile and evaporate on exposure , it takes up oxygen from 
the air, becomes brown and thick, and m this condition it 
is called petroleum. A continuation of the same process 
of evaporation and oxidation gradually transforms the 
matenal into mineral tar, and still later into solid glassy 
asphalt. Asphalts are very variable in composition, and 
their proximate constituents have not been subjected to a 
thorough examination. Traces of naphtha or light oils are 
usually found in them, and they always contain a per- 
centage of the heavier hydrocarbons not vaporisable below 
boiling point. Resins soluble in alcohol, and solids, some 
soluble m ether, and some resisting the solvent action of 
both ether and alcohol, are found m varying porportions. 
According to Dana “ asphalt may consist of either — (1), 
unoxygenated, or (2), partly unoxygenated and partly 
oxygenated (the usual fact), or (3), solely of oxygenated 
hydrocarbons (very rarely, if ever, true m nature). The 
state of solidity is not proof that any part of the bitumen 
is oxygenated ” Asphaltic deposits exist widely diffused 
throughout the world, more especially m tropical and sub- 
tropical regions It is found in a state of gieat purity in 
the interstices of the older rocks, but its occurrence is not 
characteristic of any particular formation or period. The 
most remarkable deposit of asphalt exists m Trinidad, 
where it forms a lake 99 acres in extent, and of unknown 
depth, intersected with rivulets of water. At two or three 
places on the surface of the lake an emission of semi fluid 
tar may still be seen in progress, accompanied with an 
evolution of sulphuretted hydrogen. At these points the 
substance is still soft and viscid, but by exposure it gra- 
dually obtains the consistency of the rest of the mass. In 
addition to the lake deposit, asphalt occurs m the sur- 
rounding country — named La Brea, on account of this 
peculiarity — m detached patches, or m sheets of consider- 
able size, at one point protruding into the sea, and pieces of 
asphalt are frequently cast up on the neighbouring shore. 
A considerable quantity of a fine asphalt is also derived 
from Cuba under the name “ Chapapote,” or Mexican 
asphalt, and fiom Caxatambo in Peru, a very pure variety 
of high lustre is exported. The asphalt of the Dead Sea 
is more a tradition than a reality, it being now found there 
m very small quantities ; but the source of the supply of 
ancient Babylon, the fountains of Is, on a tributary of the 
Euphrates, still yields asphalt. It occurs in many localities 
throughout Europe, hut not to any considerable extent. 
The following table gives the ultimate composition of 
specimens from several localities : — 

Carbon Hydrogen Oxvgen Nitrogen Asb. 

Auvergne, "France , 77 64 7 86 8 35 1 02 5 18 

Cuba 82 34 9 10 6 25 1 91 0 40 

Caxatambo, Peru . 88 66 9 69 1 65 

Of greater importance industrially than simple asphalt 
is asphalt stone, — a limestone impregnated with bituminous 
matter, which occurs in large quantities at several European 
localities. The most valuable deposits are in the Yal de 
Travers, canton of Neufchatel; m the neighbourhood of 
Seyssel, department of Ain ; at Bechelbronn in Alsace, 
limmer near the city of Hanover, and Holle in Dit- 
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marschen, m Holstein, &c These bituminous stones con- 
tain from 7 or 8 to about 20 per cent of asphalt in their 
composition, that from Yal de Travers being richest in 
bituminous matter and of most value m its industrial 
applications The asphalt beds of the Yal de Travers 
were first discovered and utilised by Eirinus, a Greek 
physician, in 1712, who recommended the material as being 
“ pec uliar ly suitable for covering all kinds of constructions , 
to protect wood and stone work against decay, worms, and 
the ravages of time, rendering them almost indestructible 
even when exposed to wind, wet, and extreme variations 
of temperature.” Eirinus was aware that asphaltic moitar 
had been used m the building of ancient Babylon, and he 
himself succeeded m using it with gieat effect for the 
lining of cisterns and walls as a cementing material, and 
for the flooring of waiehouses, &c. Aftei some time the 
material fell into disuse , the quairies of Val de Travers 
were even forgotten, and it was not till the year 1832 that 
the material was again prominently and successfully re- 
introduced, the credit on this occasion being due to the 
Count Sassenay. Undei his direction asphaltic stone came 
to be extensively used ill Fiance for pavements and 
roadways, and for protecting floors and walls fiom the 
effects of damp From France the application of the 
matenal for such purposes extended to other countries, 
and there is now a wide-spread demand for asphaltic pave- 
ments. Two principal methods are adopted in laying 
asphalt pavements, — 1st, the mastic process, 2d, the 
hot compressed process. The mastic process is essentially 
as follows: — The bed of the load-way is prepared with 
a smooth level foundation of concrete, which must be 
thoroughly dry before the application of the asphalt. The 
mastic is prepared for application by heating the asphaltic 
stone and breaking it into small pieces, which aie then 
melted up with a quantity of mineral tar, to which some 
sand is added The molten mass is then pouied over a 
section of the prepared concrete uniformly to the requisite 
depth , t3ie surface is smoothed, and covered with a coating 
of fine sand which is stamped into the asphalt The 
pioportions of tar and sand used vary with the composition 
of the asphaltic stone employed and the position occupied 
by the pavement The other mode of laying pavements, 
now extensively adopted, consists in spreading hot powdered 
asphaltic stone on the prepared surface, which is then 
heavily pressed till it forms a homogeneous elastic coating 
Roadways so prepared are very durable, smooth, cleanly, 
and noiseless, but the matenal is not well adapted for 
other than level streets on account of the difficulty of 
foothold Complaints are also made agamst such pay- 
ment, to the effect that accidents to horses from slipping 
and falling are much more frequent than is the case 
on ordinary stone pavement. An aitificial asphalt is pie- 
pared by boiling up the pitch of gas-tar with chalk and 
sand, but such a substitute, though much cheaper, has not 
the durability of the natural compound Gas-tar asphalt 
is also applied for other purposes m which the natural 
product is used Asphalt was used by the ancient 
Egyptians m their process of embalming bodies It is the 
principal ingredient m black Japan varnish. It is distilled 
in large quantities for the illuminating and lubricating 
oil which it yields, but the bituminous shales from which 
paraffin and paraffin oils are distilled must not be con- 
founded with asphaltic deposits It is also used foi 
preparing roofing felts ; paper water-proofed with asphalt 
has been used, and dram-pipes of compressed asphalted 
paper are manufactured. 

_ ASPHYXIA (a pnv., credits, a pulse), a term m medi- 
cine which, though literally signifying loss of pulsation, is 
applied to describe the arrestment of the function of 
respiration from some hindrance to the entrance of air into 
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the lungs. (See Physiology and Medical Jubispbu- 

DUNCE ) 

ASPINWALL, or Colon, a city and fiee port on the 
northern coast of Panama, one of the united states of 
Colombia. It is built on the well-wooded coral island of 
Manzamlla, in lat. 9° 22' 53" N., and long 79° 52' 58" W , 
owes its origin to the Panama Railway Company, who 
founded it (1850) for the convenience of their traffic, and 
derives its more usual name from W. H Aspinwall, one of 
their principal shareholders In spite of the unhealthiness 
of its situation, — now, indeed, largely diminished,—- and the 
dangerous winds from the north to which it is at some 
seasons exposed, it has quite superseded the neighbouring 
port of Chagies, and become the centre of a cou&ideiable 
local trade The banana, especially, is cultivated in the 
neighbourhood and largely exported to New Yoik The 
population, composed mainly of Jamaica and Spanish 
negroes, was stated at 6500 m 1872 A telegraph line 
extends from Aspinwall to Kingston in J amaica 

ASS, The Domestic — Asm us vulgaus , Giay — diffeis 
chiefly fiom the horse in its smaller size, in the piesence of 
long hair, forming a tuft, only at the extiemity of the tail, 
and m the absence of waits on its hind legs Its fur, usually 
of a gray colorn, is charactenstically marked with a longi- 
tudinal dorsal streak of a darker hue, with a similar sti eak 
across the shoulders, but white and black varieties also 
occur. The ass has been from time immemorial under the 
dominion of man, and it is doubtful whethei the original 
wild stock is anywhere to be found at the present day, — 
the specimens that have been described as wild being 
piobably the descendants of individuals that have escaped 
from the domestic state. A wild vanely of ass (Annus 
t&Jiiopus), found m Abyssinia, has the long acute eais and 
the biay peculiar to the domestic kinds It is said also to 
have cross bands on its legs, a featuie occasionally met 
with m our tame breeds, and this fact has led Daiwin and 
others to conclude that in the wild ass of Abyssinia the 
original of the domestic animal is to be found, the stripes 
which occasionally appear on the legs of the latter being 
legarded as instances of revei&ion to the anccstial typo 
(Proceedings of Zool Society, 1862). The maiked aversion 
of the domestic ass to cioss the smallest streamlet, an 
aversion which it shares with the camel, and the e\ ident 
delight with which it rolls itself m the dust, seem to point 
to and deserts as its ongmal home The ass has generally 
been the object of neglect and ill tieatment, and attempts 
have seldom been made to impiovo the bleed by select- 
ing and matching the finer specimens It has thus 
gradually sunk into the dull and obstinate cieature ■which 
we are accustomed to see. Its leputation for stupidity is 
not, however, of lecent oiigm. The ancient Egyptians 
hated it, and symbolised an ignoiant peison by the head 
and ears, and the Romans thought it a bad omen to meet 
an ass (Fosbrooke’s Antiquities) In the Middle Ages the 
Germans of Westphalia made the ass the symbol of Sfc 
Thomas, the unbelieving apostle, and the boy who was 
last to enter the school on St Thomas’ day was called the 
“Ass Thomas” (Gubemati&’s Zoological Mythology, vol. L 
p 362) That the ass possesses qualities, which, if de- 
veloped by careful selection and humane treatment, would 
make it a worthy companion of the horse as the servant of 
man, is seen m the too rai e instances in which it has 
received proper attention. In Southern Europe — especially 
in Spain, Italy, and Malta — the ass is carefully bred, and 
has thus been greatly improved. No less than £200, it is 
said, is sometimes paid in Spam for a stallion ass. In the 
state of Kentucky, where mules are m great request as 
beasts of burden, asses, impoi ted from the south of Europe, 
me reared with scrupulous care, and with such success, 
that from an average height of fourteen hands the Ken* 
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tuckians have laised these animals to fifteen and even six- esteemed a delicacy Their food, according to Dr Shaw, 
teen hands That the diminutive size of the ass m cold consists mainly of saline or bitter and lactescent plants , 
countries is due as much to neglect as to rigour of climate they are also fond of salt or blackish water. The leather 
seems proved by the fact, that m the north of India, where known as shagreen, from the Turkish term sag? i, is made 
it is used by the lowest castes, the ass does not attain from the skin of the ass, the ingrained aspect which it 
a height gi eater than that of a Newfoundland dog It bears is not, however, natural to it, but is produced by a 
is, however, among the south-western nations of Asia and chemical process described by Pallas The milk of the ass, 
m Egypt that the ass has received that attention usually containing more sugar and less caserne than that of the cow , 
bestowed in this country on the horse, and it is theie closely resembles woman’s milk, and has long been valued 
that it is to be seen m greatest perfection The Arabs and as a nutritious diet where the digestive organs are weak. 
Persians know the pedigrees of their asses, and by careful ASSAM, a province of British India Until the begin- 
belection and mterbieeding they have formed and perpc- nmg of 1874 Assam formed the north-east division of the 
tuate many useful races Thus in Syria, according to territories under the Lieutenant-Governor of Bengal. In 
Daiwm, there are four distinct breeds — “a light and that year it w r as erected into a separate administration, pre- 
graceful animal with agreeable gait used by ladies, an Arab sided over by a Chief Commissioner, who acts directly under 
breed reseived exclusively for the saddle, a stouter animal the Governor-General of India m council. The district 
used for ploughing and vanous purposes, and the large of Cacharwas added to the old division of Assam, and now 
Damascus breed with peculiaily long body and ears.” 1 foims pait of the Chief Commissioner’s junsdiction. It lies 
The ass, there is little doubt, was first domesticated m between 24° and 28° N lat, and between 90° and 98° E 
Asia, — probably prior to the domestication of the horse, — long , and consists of the upper valleys of the Brahmaputra 
whence it passed at a compaiatively late period into Europe, for a length of about 500 miles fiom where that river enters 
for in the time of Aristotle it was not found m Thrace the north-eastern frontier of British India These valleys 
In England there is evidence of its presence so early as the vary in breadth, but generally occupy a space of about 00 
time of the Saxon Ethelred, but it does not appear to have miles between the Himalayas on the north, and the watei- 
been common till aftei the tune of Queen Elizabeth The shed which separates the Brahmaputra from the river system 
koulan, or wild ass (Annus Onagei , Gray), diflfeis from the of Cachar Assam, therefore, is bounded on the N by the 
domestic species m its shoiter and more rounded ears, and sub-Himdlayan ranges of the Bhutid, Akd, Daphla, and 
m the greater length and finer form of its limbs Its fur Mm tribes , on the E. by the unsurveyed forests and 
shows the dark streak along the back, but the stieak across mountains which separate British India from northern 
the shoulders does not appear to be a constant character Buimah , on the S by the hills inhabited by the Ndgds, 
It is chiefly to be met with m the plains of Mesopotamia, Jamtiyas, and Khdsids, which separate Assam fiom Silhet, 
in Persia, m Cutch, on the shores of the Indus, and m the and on the W by the Gdro hills and Kuch. Behar. Assam 
Panjab, congregating mheids under a leader, and migiatmg maybe consideied, however, either as a natural province 
southwards on the approach of winter. The adults are ex- or as an artificial political division In its former aspect, m 
ceedmgly shy, so that it is difficult to get within rifle range which it will be dealt with in this article, it has an area of 
of them. Accoidmg to Layard, who had ample opportunity 48,473 square miles, with a population m 1872 of 2,412,480 
for observing them during his researches around Nineveh, souls It is the outlying province of India to the north-east, 
'‘they equal the gazelle m fleetness, and to match them is a so that while the piessure of population in several of the 
feat which only one oi two of the most celebrated mares inner divisions of Bengal vanes from 500 to 573 persons 
have been known to accomplish.” In the same region, over per square mile, in Assam it is barely 50 Even deducting 
2000 years ago, Xenophon, during the famous expedition 12,058 miles of bll country m Lakhimpur and Cachar 
of Cyrus, observed herds of wild asses so “fleet that the districts, the pressure of population is only 66 persons per 
horsemen could only take them by dividing themselves square mile in the moie cultivated parts of Assam Taken 
into xelays, and succeeding one another in the chase.” The as a political division, it is locally administered by a Chief 
young are sometimes caught during spring by the Arabs, Commissioner, with his headquarters at Gauh&tl. It is 
who feed them with milk in their tents. They are hunted subdivided into the ten following districts, each under a 
chiefly by the Arabs and Persians, by whom their flesh is deputy commissioner. — 


Table showing the Area , Papulation, and Land Revenue of the Assam Province 


Name or District. 

Area in 
square 

Total 

population 

Pressure of 
population 
per square 
mile 

Hindus 

Muhammadans 

Christians. 

Others. 

Land Revenue. 

1. Godlpdrd . ... 

2 K&mnip . . 

3. Dorang or Daiang ... 

4 Naogaon . . 

5. Sibsagar . . 

6. Lakhimpur 

7. Cachar .. 

8. Hdga Hills 

9. Khasid and Jayantiyd ) 

Hills 

10 Gdro Hills 

4,433 

3,631 

3.413 
3,648 

2.413 
3,145 
1,285 
4,900 
6,157 
3,390 

444,761® 

561,681 

236,009 

256,390 

296,589 

121,267 

205,027 

68,918 

141,838 

80,000 

100 

155 

69 

70 
123 

39 

160 

14 

23 

23' 

311,419 
515,024 
221,389 
245,615 
282,969 
115,638 
128,219 
Hot classified 

Ho. 

Do 

89,910 

45,823 

13,859 

10,066 

12,619 

3,826 

74,361 

Hot classified 

Ho. 

Do. 

141 

204 

256 

179 

283 

316 

409 

Hot classified 

Ho. 

Ho. 

6,238 

630 

505 

530 

718 

1,487 

2,038 

Hot classified 

Do. 

Do. 

£13,045 0 0 
83,200 0 0 
36,665 8 0 
36,146 8 0 
46,829 14 0 
14,388 6 0 
15,334 12 0 

47 6 0 

307 16 0 


36,415 

2,412,480 

| 66 

1,820,273 

250,470 

1,788 

12,146 

£245,959 10 0 


convenience placed under the commissioner of the Kuch 
Behar division of Bengal, belong physically and linguisti- 
cally to Assam. 

History. — A ssam was the province of Bengal which remained 

3 This includes the population of Eastern Dudrs, 37, §47, not classi- 
fied according to religion. 


The area given m this table is exclusive of 8343 square 
miles of hill country m Lakhimpur, and 3715 square miles 
of the Cachar hills, but it includes the two districts of 
Godlpdra and the Gdro hills, which, although for political 

x Animals and Plants under Domestication, vol l. p. 62. 
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most stubbornly outside tbe limits of the Mughul empire and of 
the Muhammadan polity in India Indeed, although frequently 
overrun by Musalman armies, and its western districts annexed to 
the Muhammadan vice-royalty of Bengal, the province maintained 
an uncertain independence till its invasion by the Buimese towards 
the end of the last century, and its final cession to the British ill 
1826 A full account of its ancient kings will be found in Mr 
William Robinson’s Assam, chap iv (Calcutta, 1841) It seems 
to have been originally included, aloug with the greater , part of 
north-eastern Bengal, in the old Hindu territory of Kamrup Its 
early legends point to gieat religious revolutions between the rival 
rites of Krishna and Siva as a source of dynastic changes Its roll 
of kings extends deep into pre-histonc times, hut the first Raja 
capable of identification flourished about the year 76 A n Kamrup, 
the Pragjotishpur of the ancient Hindus, was the capital of a legend- 
ary king Naiak, whose son Bhagadatta distinguished himself m the 
great war of the Mahabhaiata. On the rise of the Koch power, the 
kings of Kueh Behar wrested a portion of Assam from the kings of 
the Pal dynasty to whom it belonged In the early part of the 
13th century the Ahams or Ahoms, from northern Bumiah 
and the Chinese frontiers, poured into the eastern districts of As- 
sam, founded a kingdom, and held it fiimly for several centuries 
A tradition relates that this race of conquerors were originally let 
down from heaven by non chains, and alighted in a place called 
Mungbmgram, supposed to be m the Patkai range, in 567 A D 
Their manners, customs, religion, and language were, and for a long 
time continued to be, different from those of the Hindus , but they 
found themselves compelled to respect the superior civilisation ot 
this race, and slowly adopted its customs and language. The con- 
veision of their king Chuchenepha to Hinduism took place about 
the year 1611 A u and the whole Ahams of Assam giadually fol- 
lowed his example In medissval history, the Assamese were known 
to the Musalman population as a warlike, predatory race, who sailed 
down the Brahmaputra in fleets of innumerable canoes, plundered 
the lich districts of the delta, and retired m safety to their forests 
and swamps As the Muhammadan power consolidated itself in 
Bengal, repeated expeditions were sent out against these river 
pirates of the north-east The physical difficulties which an in- 
vading force had to contend with in Assam, however, prevented 
anything like a regular subjugation of the country; and after 
repeated efforts, the Musalmans contented themselves with occupy- 
ing the western districts at tlie mouth of the Assam valley The 
.following details will suffice for the history of a struggle in which 
no great political object was attained, and which left the Assamese 
still the same wild and pnatical people as when their fleets of canoes 
first sallied forth against the Bengal delta In 1638, during the 
reign of the Emperor Shah Jalian, the Assamese descended the 
Biahmaputia, and pillaged the country round the city of Dacca , 
they were expelled by the governoi of Bengal, who retaliated upon 
the plunderers by ravaging Assam During the civil wais between 
the sons of SMh Jahan, the king of Assam renewed lus predatory 
incursions mto Bengal , upon the termination of the contest, Aur- 
angzeb determined to avenge these repeated insults, and despatched 
a considerable force for the regular invasion the Assamese terri- 
tory Hxs general, Mir Jumla, defeated the Raji, who fled to the 
mountains, and most of the chiefs made then submission to the 
conqueror But the rams set m with unusual violence, and Mir 
Jumla’s army was almost annihilated hy famine and sickness 
Thus terminated the last expedition against Assam hy the Muham- 
madans, whose fortunes in this country were never prosperous. A 
writer of the Muhammadan faith says — “Whenever an invading 
army has entered their territories, the Assamese have sheltered 
themselves in strong posts, and have distressed the enemy by stra- 
tagems, surprises, and alarms, and by cutting off their provisions 
If these means failed, they have declined a battle m the field, but 
have carried the peasants mto the mountains, burned the grain, and 
left the country desert But when the rainy season has set m upon 
the advancing enemy, they have watched their opportunity to make 
excursions and vent their rage , the famished invaders have either 
become tlieir prisoners or been put to death In this manner 
powerful and numerous armies have been sunk in that whirlpool of 
destruction, and not a soul has escaped." The same writer states 
that the country was spacious, populous, and hard to be penetrated ; 
that it abounded m dangers , that tho paths and roads were beset 
with difficulties ; and that the obstacles to conquest were more 
than could be expressed. The inhabitants, he says, were enter- 
prising, well-armed, and always prepared for battle. Moreover, 
they had lofty forts, numerously garrisoned and plentifully pro- 
vided with warlike stores , and the approach to them was opposed 
by thick and dangerous jungles, and broad and boisterous rivers 
The difficulties m the way of successful invasion are of course not 
understated, as it was the object of the writer to exalt the prowess 
and perseverance of the faithful He accounts for their temporary 
success by recording that “the Musalman hordes experienced the 
comfort of fighting for their religion, and the blessings of it reverted 
to the sovereignty of his just and pious majesty.” The short-lived 
triumph of the Musalmans might, however* have warranted a less 


ambitious tone About the middle of the 17th century the 
chief became a convert to Hinduism By u hat mode the conver- 
sion was effected does not clearly appear, but whatever were the 
means employed, it seems that the decline of the country com- 
menced about the same period Internal dissensions, invasion, 
and disturbances of evoiy kind convulsed the piovmce, and neither 
prince nor people enjoyed security Late in the 18th cen- 
tury some interference took place on the part of the Bntish 
Government, then conducted by Lord Cornwallis , but the suc- 
cessor of that nobleman, Sir John Shore, adopting the non-mterven- 
tion policy, uithdiew the Bntish force, and abandoned the country 
to its fate Its condition encouraged the Burmese, an aggiessrve 
people, to depose the Raja, and to make Assam a dependency of 
Ava The extension of their encroachments on a poition of the 
territory of the East India Company compelled the Bntish 
Government to take decisive steps for its own piotection Hence 
arose the senes of hostilities with Ava known in Indian history as 
the first Burmese war, on the termination of V Inch by treaty m 
February 1826, Assam remained a Bntish possession In 1832 
that portion of the province deno m inated Upper Assam tv as fonned 
mto an independent native state, and confeiied upon Purandar 
Sink, the ex- Raja of the country, but the admimsti ation of this 
chief proved unsatisfactory, and in 1838 his principality was re- 
united with the British dominions After a period of successful 
administration and internal development, under the Lieutenant- 
Governor of Bengal, it was elected into a sepaiate Clnof-Commis- 
sionership in 1874 

Physical Aspects — Assam is a fertile series of valleys, 
with the great channel of the Biahmaputra (literally, 
the Son of BmJmd) flowing dowm its middle, and an 
infinite number of tributaries and water-courses pouring 
into it from the mountains on either side. The Biahnia- 
putra spreads out in a sheet of water several miles broad 
during the ramy season, and in its course through Assam 
forms a number of islands in its bed Rising in the 
Thibetan plateau, far to the north of the Himalayas, and 
skirting round their eastern passes, not fai fiom the Yang- 
tse-kiang and the great river of Cambodia, it enters Assam 
by a series of waterfalls and lapids, amid vast boulders 
and accumulations of locks The gorge, situated in Lak- 
kimpur district, through which the southernmost bianeh 
of the Brahmaputra enters, has from tune immemorial been 
held in reverence by the Hindus It is called the Biahma- 
kunda or Parasurdmkunda , and although the journey to 
it is both difficult and dangerous, it is annually visited by 
thousands of devotees After a rapid couise westwaids 
down the whole length of the Assam valley, the Biahma- 
putra turns shaiply to the south, spreading itself over the 
alluvial distucts of the Bengal delta, and, after several 
changes of name, ends its couise of 1800 miles m the Bay 
of Bengal Its first tributaries in Assam, after crossing 
the frontier, are the Kundil and the Digaru, flowing from 
the Mishmi hills on the north, and the Tengdpdru and 
Nawd Diking, which take then use on the Smgpho hills 
to the south-east. Shortly afterwards it receives the 
Dibang, flowing from the noith-east, but its principal 
confluent is the Dihang, which, deriving its origin, under 
the name of the Sanpu, from a spot m the vicinity of the 
source of the Satlej, flows m a direction precisely opposite 
to that river, and traversing the table-land of Thibet, at 
the back of the great Himdlaya range, falls into theBrahma- 
putrain 27° 48'N. lat , 95° 26'E. long , after a couise of nearly 
1000 miles. Doubts were long entertained whether the 
Dihang could be j'ustly regarded as the continuation of 
the Sanpu , these, however, have been gradually removed 
by the additional testimony of more recent notices ; and 
as it is now ascertained that the last-named river does 
not flow into the Irawadi, it appears impossible to account 
for its course to the sea, except by presuming it to dis- 
charge its waters into the Brahmaputra through the channel 
of the Dihang Below the confluence, the united stream 
flows in a south-westerly direction, forming the boundary 
between the districts of Lakhimpur and Darang, situated on 
its northern bank, and those of Sadiyd, Sibsdgar, and 
Naogdon on the south; and finally bisecting Kdmrdp* it 
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crosses over the frontier of the province, and passes into 
Bengal. In its course it receives on the left side the Burf 
Dihmg, a river having its rise at the south-eastern angle 
of the province , and lower down, on the opposite side, it 
parts with a considerable offset termed the Burf Lohit, 
which, however, reunites with the Brahmaputra 60 miles 
below the point of divergence, beanng with it the addi- 
tional waters of the Subansm, flowing from Thibet. A 
second offset, under the name of the Kalang Biver, rejoms 
the parent stream a short distance above the town of 
Gauhdti. The remaining rivers are too numerous to be 
particularised. Of these, not less than 61 are distinguished 
by well-known names, of which 34 flow from the northern, 
24 from the southern mountains, and the remainder from 
sources beyond the confines of Assam. The streams of 
the south are not rapid, and have no considerable current 
until May or June. Among the islands formed by the 
intersection and confluence of the rivers is Mdjuli, or the 
Great Island, as it is called by way of pre-eminence. 
This island extends 55 miles in length by about 10 in 
breadth, and is formed by the Brahmaputra on the south- 
east, and the Burf Lohit river on the north-west. A Per- 
sian writer, Muhammad Kdzim, in describing Assam at 
the close of the 17th century, makes some observations on 
its general appearance. He thus speaks of Mdjuh two 
centuries ago . — 

“ An island well inhabited, and in an excellent state of agricul- 
ture , it contains a spacious, clear, and pleasant country The culti- 
vated part is bounded by a thick forest, which harbours elephants, 
and these animals may be caught here, as well as m four or five 
other forests m Assam If there be occasion for them, five oi six 
hundred elephants may he procured in a year.” 

Describing the country south of the Brahmaputra, the 
same native author observes : — 

“Across the river on the side of Garhg&on is a wide, agieeable, 
level country that delights the heart of the beholder. The whole 
face of it is marked with population and tillage ; and it presents on 
every side charming prospects of ploughed fields, harvests, gardens, 
and groves From the village of Salagird to the city of Garhgaon, 
a space of about 50 kos (100 miles) is filled with such an uninter- 
rupted range of gardens, plentifully stocked with fruit trees, that it 
appears as one garden. Within them are the houses of peasants, 
ana a beautiful assemblage of coloured and fragrant herbs, and of 
garden and wild flowers blowing together. As the country is over- 
flowed m the rainy season, a high and broad causeway has been 
raised for the convenience of tiavellers fiom Salagira to Garhgdon, 
which is the only uncultivated ground that is to he seen. Each side 
of this road is planted with shady bamboos, the tops of which meet 
and are entwined. Among the fruits which this country produces 
are mangoes, plantains, jacks, oranges, citrons, limes, and pumaleh, 
a species of amleh, which has such an excellent flavour that every 
person who tastes it prefers it to the plum There axe also coeoa-nut 
trees, pepper-vines, areca trees, and the sadij (an aromatic leaf), in 
great plenty Sugar-cane excels in softness and sweetness, and is 
of thiee colours, black, red, and white; there is ginger free from 
fibres, and betel vines. The strength of vegetation and fertility of 
the soil is such that whatever seed is sown, or slips planted, they 
always thrive. The environs of Garhgdon furnish small apricots, 
yams, and pomegranates ; but as these are wild, and not assisted by 
cultivation and engrafting, they are very indifferent. The principal 
crop of this country consists in rice and mash. Ades, a kind of pea, 
is very scarce, and wheat and barley are never sown.” 

And in respect to the other great division of the province 
he remarks ; — 

“The country which is on the northern side of the Brahmaputra 
is m the highest state of cultivation, and produces plenty of pepper 
and areca nuts. It even surpasses the southern portion in popula- 
tion and tillage ; but as the latter contains a greater tract of wild 
forests and places difficult of access, the rulers of Assam have 
chosen to reside m it for the convenience of control, and have erected 
in it the capital of the kingdom. The breadth of the northern 
division from the bank of the nver to the foot of the mountains, 
which is a cold climate and contains enow, m various, but is 
^ nowhere less than 30 moles, nor more than 90. The inhabitants of 
'those mountains are strong, have a robust and respectable appear- 
ance, and are of a middling size. Their complexions, like those of 
the natives of all cold climates, are red and white ; and they have 
also trees and fruits peculiar to frigid regions,' 1 ' 
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This description, written two centuries ago, would apply at 
the present day. In the upper part of the valley, towards the 
gorge where the Brahmaputra enters, the country is varied 
and picturesque, walled m on the north and east by the 
Himalayas, and thickly wooded from the base to the snow- 
line. On either bank of the Brahmaputra a long narrow 
strip of plain rises almost imperceptibly to the foot of the 
hills Gigantic reeds and grasses occupy the low lands near 
the banks of the great nver, expanses of fertile rice-land 
come next, a little higher up, dotted with villages encircled 
by groves of bamboos and fruit trees of great size and beauty, 
the dark forests succeed, covenng the interior table-land 
and mountains. The country in the vicinity of the large 
rivers is flat, and impenetrable from dense tangled jungle, 
with the exception of some very low-lying tracts which are 
either permanent marshes or are covered with water during 
the rams Jungle will not grow on these depressions, and 
they are covered either with water, reeds, high grasses, or 
rice cultivation On or near such open spaces are collected 
all the villages. As the traveller proceeds farther down the 
valley, the country gradually opens out into wide plains. 
In the western district of Kdmriip the country forms one 
great expanse, with a few elevated tracts here and there, 
varying from 200 to 800 feet in height. 

Varieties op Soils. — The soil is exceedingly nch and 
well adapted to all kinds of agricultural purposes, and for 
the most part is composed of a rich black loam reposing on 
a gray sandy clay, though occasionally it exhibits a light 
yellow clayey texture The land may be divided into 
three great classes The first division is composed of 
hills, the largest group within the valley being that of the 
Mikii Mountains, which stand out upon the plain. An- 
other set of hills project into the valley at Gauhdti. But 
these latter are rather prolongations of spurs from the 
KMsid chain than isolated groups belonging to the plains 
The other hills are all isolated, and of small extent. The 
second division of the lands is the well-raised part of the 
valley whose level lies above the ordinary inundations of 
the Brahmaputra. The channels of some of the lull streams, 
however, are of so little depth that the highest lands m 
their neighbourhood are liable to sudden floods. On the 
north bank of the great nver, lands of this sort run down 
the whole length of the valley, except where they are 
interrupted by the beds of the hill streams. The breadth 
of these plains is in some places very trifling, whilst m 
others they comprise a tract of many miles, according to 
the number and the height of the rocks or hills that 
protect them from the aberrations of the river. The allu- 
vial deposits of the Brahmaputra and of its tributary 
streams may be considered as the third general division of 
lands m Assam. These lands are very extensive, and 
present every degree of fertility and elevation, from the 
vast chars of pure sand, subject to annual inundations, to 
the firm islands, so raised by drift-sand and the accumu- 
lated remains of rank vegetable matter, as no longer to be 
liable to flood. The rapidity with which wastes composed 
entirely of sand newly washed forward by the current 
during floods become converted into rich pasture, is 
astonishing. As the freshets begin to lessen and retire 
into the deeper channels, the currents form natural em- 
bankments on their edges, preventing the return of a small 
portion of water which is thus left stagnant on the sands, 
and exposed to the action of the sun’s rays. It slowly 
evaporates, leaving a thin crust of animal and vegetable 
matter. This is soon impregnated with the seeds of the 
Saccharum, spontaneum and other grasses that have been 
partly brought by the winds and partly deposited by the 
water. Such places are frequented by numerous flocks 
of aquatic birds, which resort thither in search of fish and 
mollusea. As vegetation begins to appear, herds of wild 
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elephants and buffaloes are attracted by the supply of 
food and the solitude of the newly-formed land, and in 
their turn contribute to manure the soil 

Geology — Limestone, coal, and petroleum are found , with oil 
spungs, mineral springs, and brine springs The monntaim on the 
opposite sides of the valley are charactensed by distinct systems, 
those on the north being composed of primitive formations, while 
those on the south paitake largely of sandstone, shell-limestone, 
and coal Some valuable minerals are met with Gold-dust is 
found m all the rivers flowing from the northern mountains, but 
it differs in purity and colour, and also m malleability That 
which is obtained m the Dikrang is purer than that found m the 
Brahmaputra, though it is more abundant in the bed of the latter 
nvei. Gold-dust is found most plentifully near the foot of the 
northern hills , it is never sought for in the southern nvers 
Beds of non-ore exist in vanous places, and tracings of former 
workings on a large scale remain , hut the native article, being 
undersold by iron imported from England, is now driven out of the 
market Coal has also been discovered in beds of considerable 
magnitude, and fiom the circumstance of its existence at the two 
extiemities of the province, there appear grounds for the inference 
that the coal formations of Assam are co-extensive with the whole 
length of the valley The extieme difficulty, however, of moving 
about in those districts, the absence of roads, and the jungly ana 
almost uninhabited state of the countiy, have tended to prevent 
the opening up of the mineral deposits of the province. More 
recently, the largely-extended cultivation of tea, and the conse- 
quently increased demand for means of transport and communica- 
tion, have directed attention to the local supplies of fuel for the 
nver steamers which now navigate the Biahmaputra In 1864-65, 
Mr H B Medlicott, Deputy-Superintendent of the Geological 
Survey, visited this province, and reported most favourably of the 
value and extent of the coal To the north of the Brahmaputia 
no coal worth working was found To the south, m Upper Assam, 
the principal localities are m the neighbourhood ot Jaipur, m 
the Debiogarh sub-dmsion of the Lakhimpur district, ana in the 
vicinity of Makum The chief sites are the Terap, where a minimum 
thickness of 5 feet of bright clean coal, nearly horizontal, was seen , 
the Namchik, a tributary of the Dihang, where, within 200 feet in 
length, three thick beds of good sound coal were seen, one 8 feet 
thick ; and at Jaipur, where a seam of 17 feet thick occurs, of which 
10 feet is good bright coal Several other seams also exist which 
have never been touched The inaccessible nature of the country, 
however, and the want of a trustworthy map, lender it quite 
impracticable at present to obtain even an appioximate idea of 
the extent of area over which these beds range, and of the amount 
of fuel available It can, however, be safely asserted that this 
amount is very large and most valuable Assays of the Assam coals 
showed a proportion of ash not exceeding from 2 to 5 per cent The 
survey of the country is now being pushed forward Neither copper 
nor silver aie found in the province Bock-salt is dug out of the 
earth, and brine springs are not uncommon, from which salt is made , 
but the manufacture is costly, and the salt is as expensive as that 
imported from Liverpool. 

Vegetable Products . Tea — The most important 
article of commerce produced in Assam is tea The rice 
crop covers a very great proportion of the cultivated land, 
but it is used for local consumption The tea plantations 
occupy only a very small area, but they are the one great 
source of wealth to the province, and the necessities of tea 
cultivation are the chief stimulants to the development of 
Assam The plant was discovered in 1823 by Mr Robert 
Bruce, who had proceeded thither on a mercantile explora- 
tion The country, however, then formed part of the 
Burmese dominions But war with this monarchy shortly 
afterwards broke out, and a brother of the first discoverer, 
happening to be appointed to the command of a division 
of gun-boats employed m some part of the operations, fol- 
lowed up the pursuit of the subject, and obtained several 
hundred plants and a considerable quantity of seed Some 
specimens were ultimately forwarded to the superintendent 
of the botanic garden at Calcutta In 1832 Captain 
Jenkins was deputed by the Governor-General of India., 
Lord "William Bentmck, to report upon the resources of 
the country, and the tea plant was brought to his especial 
notice by Mr Bruce; m 1834 a minute was recorded by 
the Governor-General on the subject, to which it is stated 
that his attention had been called to it m 1827 before his 
departure from England In accordance with the views of 
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that minute, a committee was appointed to prosecute in- 
quiries, and to promote the cultivation of the plant Com- 
munications were opened with China with a view to 
obtam fresh plants and seeds, and a deputation, composed 
of gentlemen versed in botanical studies, was despatched 
to A s.qfl.m Some seeds were obtained from China , but 
they proved to be of small impoitance, as it was cleaily 
ascertained by the members of the Assam deputation that 
both the black and the green tea plants were mdigenoiu 
here, and might be multiplied to any extent , anothe 
result of the Chinese mission, that of procuring persons 
skilled in the cultivation and manufacture of black tea, 
was of more material benefit Subsequently, undei Lord 
Auckland, a fuither supply of Chinese cultivatois and 
manufacturers was obtained — men well acquainted with the 
processes necessary for the production of gieen tea, as the 
former set were with those requisite for black In 1838 
the first twelve chests of tea fiom Assam were leccived in 
England They had been mjuied m some degree on the 
passage, but on samples being submitted to biokers, and 
others of long experience and tiled judgment, the repoits 
were highly favourable It was never, however, the in- 
tention of Government to cany on the trade, but to resign 
it to pnvate adventure as soon as the experimental couise 
could be fairly completed. Mercantile associations foi the 
cultuie and manufacture of tea m Assam began to be 
formed as early as 1839, and m 1849 tbe Government 
disposed of their establishment, and relinquished the 
manufacture to the ordinary operation of commercial en- 
terprise In 1851 the crop of the principal company 
was estimated to produce 280,000 lb Since then the 
enterprise has rapidly developed The returns for 1871 
show 11,475,398 fi> of tea manufactured m Assam, 
against 9, 5 11,5 17m 1870, showing an increase of 1,903,881 
ft> m one year. There weie 416 gaidens open, and the 
whole extent of land held undei the different tenures for 
this purpose was 474,939 acres, of which 54,384 were 
lepoited to be under cultivation The average monthly 
number of labourers employed on the tea gaidens of As- 
sam during 1871 was 54,326, of whom upwards of 38,000 
were imported under the Labour Transpoxt Acts, chiefly 
from the western districts of Lower Bengal It is to be 
remembered that Assam now includes Cachar, and these 
statistics are for the whole province as constituted m 1874 
Tea cultivation is steadily progressing m Assam, and has 
firmly established itself as a staple of Indian trade Be- 
sides rice and tea, the other puncipal ciops of Assam are 
pulses, Indian corn, oil seeds, sugai-cane, pan, hemp and 
jute, rhea grass, mulberry, potatoes, and other vegetables. 

Animals — The zoology of Assam presents some interesting 
features Wild elephants abound and commit many depreda- 
tions, entering villages m large herds, and consuming everything 
suitable to their tastes Many are caught by means of female ele- 
phants previously tamed, and trained to decoy males into the snares 
prepared for subjecting them to captivity A considerable number 
are tamed and exported from Assam every year, hut the specula- 
tion appears to he rather precarious, as it is said about twice the 
number exported are annually lost m the course of training. Many 
are killed every year in the forests for the sake of the ivory which 
they furnish , and the supply must he very great which can aflord 
so many for export and destruction, without any perceptible 
diminution of their number The rhinoceros is found m the denser 
parts of the forests, and generally in swampy places This animal 
is hunted and killed for its skin and its horn. The skm affords 
the material for the best shields. The horn is sacred in the eyes of 
the natives Contrary to the usual belief, it is stated that, if caught 
young, the rhinoceros is easily tamed, and becomes strongly at- 
tached to his keeper Tigers abound, and though many are annu- 
ally destroyed for the sake of the Government rewaid, their numbers 
seem scarcely, if at all, to dimmish Their destruction is some- 
times effected by poisoned arrows discharged from an instr um ent 
resembling a cross-bow, m which the arrow is first fixed, and 
a stung connected with the trigger is then carried across the 
path in front of the arrow, and fastened to a peg The animal thus 
struck is commonly found dead at the distance of a few yards from 
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tha engine prepared for Ins destruction Leopards and bears are 
numerous , and tbe Arctomx Collans of Cmhei, a small animal 
somewhat resembling a bear, but having the snout, eyes, and tail 
of a hog, is found Among the most formidable animals known is 
the wild buffalo, which is of great size, strength, and fierceness 
Many deaths are caused by this animal, and a reward is given for its 
destruction The fox and the jackal exist, and the wild hog is 
very abundant Goats, deei of various lands, hares, and two or 
three species of antelope aie found, as are monkeys m great variety 
The porcupine, the squmcl, the civet eat, the ichneumon, and the 
otter are common The birds aie too various to admit of enumera- 
tion Wild game is plentiful , pheasants, parti ldges, snipe, and 
waterfowl of many descriptions make the countiy a tempting field 
for the sportsman Yultuies and other birds of prey aie met with 
Ciocodiles (commonly called alligators) swarm m all parts of the 
Brahmaputra, and aie very destructive to the fish, of which hun- 
dreds of varieties are found, and which supply a valuable article of 
food The most destructive of the fei cb natures, as legards human 
life, are, however, the snakes Of these, several poisonous species 
exist, including the cobra and kaiait (Naga tnpndians and Bun- 
gams ccerulcus) The bite of a fairly-giown healthy serpent of 
either of these species is deadly , and it is ascertained that moie 
deaths occui from snake-bite than from all the othei wild beasts put 
together Among the non-poisonous seipents, the python ranks 
first This is an enormous boa-eonsti ictoi , of gi eat length and weight, 
which drops upon his prey from the branch of a tree, or steals upon 
it m the thick grass He kills his victim by rolling himself round 
the body till he breaks its ribs, or suffocates it by one mesistible 
convolution lound its thioat He seldom or nevei attacks human 
beings unless m self-defence, and loss of life from this cause is 
scaicely over reported Bull details as to the botany and zoology 
of Assam will be found in. Mi William Robinson’s account of the 
province (Calcutta, 1841). 

The Inhabitants of the entire province number neaily 
two and a half millions, of whom more than one million 
and three-quarters are Hindus, 250,490 are Muhamma- 
dans, 1788 are Christians, and the remaining third of a 
million are hill tribes, professing aboriginal faiths The 
native population is so exceedingly sparse that the demand 
for labour on the tea gardens has given rise to a system 
of importing coolies from western Bengal A series of 
laws legulate the terms of the contiact between the 
planter and the impoited labourer, prevent abuses in 
recruiting coolies among the ignorant peasantry of the 
west, and provide for their health and comfort during 
their transit to the distant districts of Assam. Undei 
these Acts 4988 labourers were imported into tbe tea 
districts of Assam (including Oachar) m 1871, the total 
number of imported labourers employed on the tea 
plantations at the end of that year being 39,426 A 
large proportion of the native inhabitants derive their 
origin from tribes who came from the Him&layan ranges, 
from Burmah, or from the Chinese frontier. The most 
important of these are the Ahams or Ahoms, an off- 
shoot of the Shan race of Northern Burmah. They were 
the last conquerors of Assam before the Burmese, and 
they long preserved their ancient traditions, hahits, and 
institutions, Hinduism first made its encroachments 
among their kings and nobility. Several generations ago 
they gave up eating beef, and they are now completely 
Hmduised, except m a few remote recesses of Assam 
Hinduism has also impressed its language upon the pro- 
vince, and the vernacular Assamese possesses a close 
affinity to Bengali, with the substitution of s for the Ben- 
gali ch, of a guttural h for the Bengali h or sh, and a few 
other dialectic changes. Indeed, so close was the resem- 
blance that during the last thirty years Bengali was used 
as the court and official language of the province under 
our rule. But with the development of the country the 
Assamese tongue has asserted its claims to be treated as a 
distinct vernacular, and a late resolution of Government 
(1873) re-established it as the language of official hfe and 
public business. 

The Assam peasant, living in a half-populated province, 
and surrounded by surplus land, is indolent, good-natured, 
and, on the whole, prosperous. He raises sufficient food 
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for his wants with very little labour, and, with the excep- 
tion of a few religious ceremonies, he has no demand 
made upon him for money, saving the light rental of his 
fields Under the peaceful influences of Biitish rule, he 
has completely lost his ancient warlike instincts, and for- 
gotten his predatory habits In complexion he is a shade 
or two fairer than the Bengali His person is m general 
short and robust, but devoid of the grace and flexibility of 
the Hindu A flat face, with high cheek-bones, presents 
a physiognomy resembling the Chinese, and suggests no 
idea of beauty His hair is abundant, black, lank, and 
coarse, but the beard is scanty, and usually plucked out, 
which gives him an effeminate appearance The women 
form a stiiking contrast to the men ; there is more of 
feminine beauty m them than is commonly seen m the 
women of Bengal, with a form and feature somewhat 
approaching the European. In most parts of the country 
the women of rank go about m public, without that artifi- 
cial modesty practised by native ladies m other parts of 
India Although the ancient ruling classes originally 
came to the province across the Himalayas or from 
Buimah, a stream of immigration also went on fiom Ben- 
gal, and the NadiyAls or Dorns, who oiigmally emigrated 
from the Delta, are said to be the most numeious tube m 
Assam Then original employment was that of fishermen. 
Although a very low caste, and indeed one of the out- 
castes among the Hindus of Bengal, they observe m As- 
sam various rules of purity m eating and drinking, with a 
gi eater strictness than even the Br&hmans They have 
not, however, taken a Br&hman as their spmtual guide, 
but follow the mstiuctions of the KalitAs, the ancient 
priests of the Ahams The hahits of life of the Assamese 
peasantry are pie-emmently domestic Gieat respect is 
paid to old age , when parents are no longer capable of 
labour they are supported by their children, and scarcely 
any one is allowed to become a burden to the public. 
They have also in general a very tender regard for their 
offspring, and are generous and kind to their relations. 
They are hospitable to people of their own caste, hut to no 
others The use of opium is very general among the 
Assamese. 

Hill Tribes. — The hill and frontier tubes of Assam are the 
Nigas, Smgphos, Daphlas, Miris, Khdmptis, Mataks, Ahars, See , 
nearly all of whom, excepting the Ndgas, are found near the fron- 
tiers of Lakhimpur district The principal of these, m point of 
numbers, aie the Ndgas, who inhabit the fulls and forests along the 
eastern and south-eastern fiontier of Assam They geneially live 
m small scattered communities of about twenty houses each, and 
are divided into numerous clans or Mels, of which the six most 
important residing m British territory aie the following, viz , the 
Namsangi&s, Baidwan&s, Pamdwanas, Laptangs, Kannais, and 
Topigamaias Exclusive of the Naga, Hills distuct of Assam, the 
population of which is ictumed at 68,918, the ISTagas of Laklnmpur 
count 2865 houses, with an estimated population of 14,383 souls 
They cultivate nee, cotton, yams, and Indian corn, and prepare salt 
from the hnne spnngs m their hills The difieient tubes of Ndgas 
aie independent of and unconnected with one another, and are often 
at war with each other. The Smgphos are the most powerful 
tribe bordering on the Assam valley, and are seatteied over the 
largest extent of country. Their territory is bordeied on the north 
by the upper leaches of the Brahmaputra, on the south by the 
Fatkai range ; on the west by an imaginary line diawn south from 
the town of Sadiyd to the Patkai mountains , on the east by tbe 
Langtung mountains They are a wild, daring tube, and m the 
early days of Enghsh rule m Assam they gave a good deal of 
tiouble by their frequent laxds They axe now, however, looked 
upon as peaceful and fnendly neighbouis They have settled down 
to agriculture, and now do for themselves what formerly they 
depended on their Assamese slaves to perform for them. They only 
cultivate sufficient food for a portion of the year, and during the 
remaining months they live upon wild yams and other jungle pro- 
ducts The Government has no very definite relations with them , 
but they are generally obedient, and in a loose way recognise British 
supremacy. The settlements of the Smgphos m or near the fron- 
tier of Lakhimpur are estimated to number about 3435 souls The 
other tribes are the Khamtis Abars Miris Mishmis, and D aphid-. 

II. — oi 
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Slavery, which, existed in a mild form until our acquisition of Assam, 
has ceased under Butisli rule 

Administration — The administrative statistics of the 
province will be given separately for each of the ten dis- 
tricts mentioned m the foregoing table under their alpha- 
betical headings. Here it will sufiiee to say, that Assam 
as a whole is under a Chief Commissioner who is directly 
responsible to the Govei nor-General m council. The Assam 
districts form what is called a non-regulation province 
t e , one to which it has not been found expedient to extend 
our system of government in its strict legal entirety Each 
district, instead of being under a judge and a magistrate- 
collector, with their separate sets of subordinates, is managed 
by a deputy-commissioner, in whom both the executive and 
judicial functions are combined It is essentially an out- 
lying province, yielding veiy little revenue to Government, 
and\dmnustered as cheaply as piacticable With the 
exception of GodlpAid, the land levenue of Assam is at 
present undei a light temporary settlement, the permanent 
settlement not having yet been extended to it on account 
of its sparse population and backward state The popula- 
tion is essentially agucultuial, and no tendency appears on 
their part to gather into trading centres or to develop city 
life Throughout the whole province there are only two 
towns with a population of upwards of 5000 souls, viz , 
Gauhdtl, population 11,492, and Sibshgar, 5278 The 
various Government rules for granting waste lands m fee- 
simple or on long leases at easy rates, have brought a con- 
siderable number of English capitalists and speculators into 
the province It is on these grants that many of the tea- 
gardens have been formed The development of European 
enterprise has created a sudden and an urgent demand foi 
roads, which the Government has hitherto not found itself m 
a position to meet Tor all the ordinary purposes of the 
province, and for its heavy and bulky staples, such as 
timber, rice, food grams, and oil seeds, the Brahmaputra 
and its tnbutaries afford ample means of transit The 
great trunk road, which the Muhammadans drove through 
Assam with a view to conti oiling the turbulent population, 
has long ago fallen into decay, and at many places is only 
recognisable as a line of fragmentary embankments Each 
district, however, is now developing a system of roads, or at 
any rate of country tiacks, of its own, and Sir George 
Campbell, the present Lieutenant-Governor of Bengal 
(1874), initiated a liberal policy towards the Assam com- 
munications, with the view rather to the future of the 
province than to the amount of expenditure which its 
revenue at present warrants Now that it is erected into 
a separate administration, a still moie rapid progress may 
be looked for With its vast forests, its inexhaustible rice- 
grounds, its coal, iron, and tea, and the cheap means of 
transit which its nvers afford, Assam, although at present 
one of the most backward among Indian provinces, has 
capabilities of development such as no other pait of Bengal 
possesses (w w. h ) 

ASSAROTTI, Ottavio Giovanni Battista, the founder 
of schools for the education of deaf-mutes m Italy, was horn 
at Genoa m 1753 He received an excellent education, 
and after qualifying himself for the church, he entered the 
society of the Pietists, “Scuole Pie,” who devoted them- 
selves to the training of the young His superior learning 
rendered his services very valuable, and he was appointed 
to lecture on theology to the students of the order In 
1801 he heard of the Abbe Sicard’s experiments m the 
training of deaf-mutes, and resolved to try something 
similar in Italy. He began with one pupil, and had by 
degrees collected a small number round him, when, m 
1805, Napoleon, hearing of his endeavours, ordered a con- 
vent to be given him for a school-house, and funds for 
supporting twelve scholars to be taken from the convent 
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revenues This order was scarcely attended to till 1811, 
when it was renewed, and in the following year Assarotti, 
with a considerable number of pupils, took possession of 
the new school Here he continued, with the exception 
of a short interval m 1814, till his death m 1829 A pen* 
sion, which had been awarded him by the king of Sardinia, 
he bequeathed to his scholars Nothing definite is known 
as to the method of instruction pursued by Assarotti, he 
seems, m fact, to have followed no fixed plan 

ASSASSINS, a secret military and religious sect foimed 
m Persia and Syria during the llth contuiy ad To 
undei stand clearly its nature and tenets, it is necessary to 
refer to the doctrines of the Ismaelites, of whom it was a 
branch, and who weie themselves au offshoot from the 
great body of the Shiites The Shiites, one of the two sects 
into which the Mahometans had separated, held m oppo- 
sition to the Sunnites, or orthodox, that the true and only 
legitimate successor of the Piophet was his son-m law, All 
They did not succeed m establishing by force the claims 
of this family, and, under the dynasties of the Ommiade and 
Abbaside caliphs, they were compelled to keep their opinions 
secret The large body of Shiites was further divided into 
several distinct parties, differing principally with regard to 
the recognised line of succession from All , of these the 
most powerful was that of the Ismaelites, so called because 
they held that the Imamat descended in an unbroken line 
from All to Ismael, his seventh successor The adherents 
of this sect were most widely spread m Peisia, and naturally 
the special object of their opposition was the Abbaside 
caliphate of Baghdad, but no active steps were taken by 
them, until under one of the Persian magi, Abdallah-ibn- 
Maimun Kadah, they had been organised into a seciet 
society, with definite political objects and peculiar religious 
or philosophical views Abdallah, like many of his coun- 
trymen, was a free-thinker, and he succeeded in establishing 
among the Ismaelites a faith, or rathei a philosophy, 
wholly opposed to the doctrines of Islam. The funda- 
mental principles of his creed appear to have been — (1.) 
The i ejection of all fixed rules either of religion or morality , 
all actions were therefore indifferent, only the internal dis- 
position was of any value , (2 ) The belief that the Imams 
of the line of Ismael were at present invisible, and that, 
consequently, it was the duty of true believers to yield 
implicit obedience to the vicegerents on earth of these 
secret rulers , (3 ) The allegorical interpretation of the 
Koran, whereby any doctrine might be either defended or 
rejected He also established a regular system of grades 
or a hierarchy of ranks among the members of the society ; 
only a few members were fully initiated into the philosophy 
of indifference, the others were kept m a state of piofound 
ignorance, for the rulers knew how necessary this was m 
order to secure their obedience. 

The first open attempt to put their principles into 
piactice was made by one Ahmed, surnamed Karmath, 
whence his followers were called Kannafchites. After a 
sanguinary struggle with the caliphs, lasting during many 
years, this revolt was quelled. But about the same time 
an adherent of the sect, named Abdallah, a lineal descendant 
of Ismael, escaped from prison, into which he had been 
thrown, and, making his way to Egypt, succeeded in 
placing himself upon the throne of that country. Under 
the name of Obeid-AUah-Mahdi, he founded the dynasty 
of the Eatnmtes, who took their title from their ancestress, 
the daughter of Mahomet. Ismaehsm thus secured a firm 
footing m the west, and its doctrines were propagated there 
with great success At Cairo a grand lodge was formed in 
which their philosophical principles were perfected, and the 
process of initiation earned on in its several grades. 
While this lodge was at the height of its prosperity there 
arrived m Egypt a learned dai or missionary of the Eastern 
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Lbmaelites, called Hassan Ben Sabbak The father of tins 
man, a native of Kkorassan, and an adherent of the Shntes, 
had been frequently compelled to profess Sunnite ortho- 
doxy, and from prudential motives had sent his son to 
study under an orthodox doctor at Nishapur Here 
Hassan made the acquaintance of Nizam-el-Mulk, afterwards 
vizier of the Sultan Malik-Shah. During the reign of 
Alp -Arslan he remained m obscurity, and then appeared at 
the court of Malik-Shah, where he was at first kindly 
received by his old friend the vizier Hassan, who was a 
man of great ability, tried to supplant him m the favour 
of the sultan, but was outwitted and compelled to take his 
departure from Persia He went to Egypt, and, on 
account of his high reputation, was received with great 
honour by the lodge at Cairo. He soon stood so high m 
the Caliph Mostansar’s favour as to excite against him the 
jealousy of the chief general, and a cause of open enmity 
soon arose The caliph had nominated first one and then 
another of his sons as his successoi, and in consequence a 
party division took place among the leading men Hassan, 
who adopted the cause of Nezar, the eldest son, found his 
enemies too strong for him, and was forced to leave 
Egypt. After many adventures he reached Aleppo and 
Damascus, and after a sojourn there, settled near Kuhistan 
He gradually spread his peculiar modification of Ismaelite 
doctrine, and having collected a considerable number of 
followers, formed them into a secret society. In 1090 he 
obtained, it is said by stratagem, the stiong mountain 
fortress of Alamut m Persia, and removing theie vith his 
followers, settled as chief of the famous society afteiwards 
called the Assassins. 

The speculative principles of this body weie identical 
with those of the Ismaelites, but their external policy was 
marked by one peculiar and distinctive featuie — the em- 
ployment of seciet assassination against all enemies This 
practice was introduced by Hassan, and formed the 
essential characteristic of the sect In organisation they 
closely resembled the western lodge at Cairo At the head 
was the supreme ruler, the Shcihh-al-Jebal, i e., Chief, or, 
as it is commonly translated, Old Man of the Mountains 
Under him were three Dai-al-Kirbal , or, as they may be 
called, grand priors, who ruled the three provinces over 
which the sheikh’s power extended. Next came the body 
of Dais , or priors, who were fully initiated into all the 
secret doctrines, and were the emissaries of the faith 
Fourth were the Refiks, associates or fellows, who were m 
process of initiation, and who ultimately advanced to the 
dignity of dais. Fifth came the most distinctive class, the 
Fedavies, or Fedais (i.e , the devoted ones), who were the 
guards or assassins proper. These were all young men, 
and from their ranks were selected the agents for any deed 
of blood. They were kept uninitiated, and the bkndest 
obedience was exacted from and yielded by them. 'When 
the sheikh required the services of any of them, the 
selected fedais were intoxicated with the hashish, an opiate 
made from the juice of hemp leaves, and from which the 
name Assassin is derived. When m this state they were 
introduced into the splendid gardens of the sheikh, and 
surrounded with every sensual pleasure Such a foretaste 
of Paradise, only to be granted by their supreme ruler, 
made them eager to obey his slightest command; their lives 
they counted as nothing, and would resign them at a word 
from him. Finally, the sixth and seventh orders were the 
Ladles , or novices, and the common people. Hassan well 
knew the efficacy of established law and custom in securing 
the obedience of a mass of people ; accordingly, upon all 
but the initiated, the observances of Islamism were rigidly 
enforced. As for the initiated, they knew the worthless- 
ness of positive religion and morality; they believed in 
nothing, and scoffed at the practices of the faithful. The 
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Assassins soon began to make their power felt One of 
their first victims was Hassan’s former friend, Nizam-el- 
Mulk, whose son also died under the dagger of a secret 
murderer The death by poison of the Sultan Malik-Shah 
was likewise ascribed to this dreaded society, and contri- 
buted to increase their evil fame Sultan Sanjar, his 
successor, made war upon them, but he was soon glad to 
come to terms with enemies whose operations were in- 
visible, and against whom no precaution seemed available. 
After a long and prosperous rule Hassan died at an 
advanced age m 1124 He had previously slam both his 
sons, one on suspicion of having been concerned m the 
murder of a dai at Kuhistan, the other for drinking wine, 
and he was therefore compelled to name as his successor 
his chief dai, Kia-Busuig-Omid 

During the fourteen years’ reign of this second leader, 
the Assassins were frequently unfortunate in the open field, 
and their castles were taken and plundeied , but they ac- 
quired a stronghold in Syria, while their numerous murders 
made them an object of dread to the neighbouring princes, 
and spiead abroad their evil renown A long series of 
distinguished men perished under the daggers of the fedais; 
even the most sacred dignity was not spared The Caliph 
Mostarschen-ali-Mansur was assassinated m his tent, and 
not long after, the Caliph Rashid suffered a similar fate. 
Busurg-Omid was succeeded by his son Mahomet I , who, 
during the long penod of 25 yeais, ruthlessly carried 
out his predecessor’s principles In his time Massiat 
became the chief seat of the Syrian branch of the 
society Mahomet’s abilities were not gieat, and the 
affections of the people were drawn towards his son 
Hassan, a youth of great learning, skilled m all the 
wisdom of the initiated, and populaily believed to be 
the promised Imam become visible on earth. The old 
sheikh prevented any attempt at insurrection by slaying 
250 of Hassan’s adherents, and the son was glad to make 
submission When, however, he attained the throne, he 
began to put his views into effect On the 17th of the 
month Ramadan, he assembled the people and disclosed to 
them the secret doctrines of the initiated, he announced 
that the doctrines of Islam were now abolished, that the 
people might give themselves up to feasting and joy, for 
he was the promised Imam, the Caliph of God upon earth 
To substantiate these claims he gave out that he was not 
the son of Mahomet, but was descended from Nezar, son 
of the Egyptian Caliph Mostansar, and a lineal descendant 
of Ismael After a short reign of four years Hassan was 
assassinated by his biother-m-law, and his son Mahomet 
II. succeeded. One of his first acts was to slay his father's 
murderer, with all his family and relatives , and his long 
rule, extending over a period of 46 years, "was marked by 
many similar deeds of cruelty. He had to contend with 
many powerful enemies, especially with the great Atabeg 
Sultan Noureddin, and Ins more celebrated successor, J usuf 
Salaheddm, or Saladm, who had gained possession of Egypt 
after the death of the last Fatimite caliph, and against 
whom even secret assassination seemed powerless. During 
his reign, also, the Syrian branch of the society, under 
their dai, Sman, made themselves independent, and re- 
mained so ever afterwards. It was with this Syrian branch 
that the Crusaders made acquaintance ; and it appears to 
have been their emissaries who slew Count Raymond of 
Tripoli and Conrad of Montserrat. 

Mahomet III. died from the effects of poison, adminis- 
tered, it is believed, by his son, Jelaleddm Hassan III , 
who succeeded. He restored the old form of doctrine, — 
secret principles for the initiated, and Islamism for the 
people, — and his general piety and orthodoxy procured 
for him the name of the new Mussulman. During^ his 
reign of 12 years no assassinations occurred, and he obtained 
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a high reputation among the neighbouring princes Like 
his father, he was removed by poison, and his son, Ala- 
eddin Mahomet III , a child of nine years of age, weak 
in mind and body, was placed on the throne Under his 
rule the mild principles of his father were deserted, and a 
fresh course of assassination entered on In 1255, after 
a reign of 30 years, Alaeddm was slam, with the connivance 
of his son, Rokneddm, the last ruler of the Assassins In 
the following year Hulaku, brother of the Tatar, Mangu 
Khan, invaded the hill country of Persia, took Alamut and 
many other castles, and captured Rokneddm He treated 
him k indl y, and, at his own request, sent him under escort 
to Mangu On the way, Rokneddm tieacherously incited 
the inhabitants of Kirdkuh to lesist the Tartars This 
bieach of good faith was severely punished by the khan, 
who ordered Rokneddm to be put to death, and sent a mes- 
senger to Hulaku commanding him to slay all his captives 
About 12,000 of the Assassins were massacred, and then- 
power in Persia was completely broken The Syrian branch 
flourished for some years longer, till Bibars, the Mameluke 
sultan of Egypt, ravaged their country and nearly extirpated 
them Small bodies of them lingered about the mountains 
of Syria, and are believed still to exist there Doctrines 
somewhat similar to theirs are to be met with among the 
Druses, and particularly among the Ansaru or Nosarn, a 
Bmall Syrian people, dwelling not far from Latakia. Some 
writers have thought that these Ansaru are the remnants 
of the Assassins, but this does not seem possible, for the 
two sects are at enmity, and in 1809 the stronghold of 
MasBiat, then m possession of some Ismaehtes, was attacked 
and pillaged by the Ansaru 

See Von Hammer, Gesehichte der Assassmen, 1818, De Sacy, 
Mbnoms de VInstitut, iv , 181 8, who discusses the etymology fully , 
Calcutta Review, vols lv lvi , A Jourdamm Michaud’s Histone des 
Cunsades, n pp 465-484, and translation of the Persian histonan 
Mirkhond m Notices el JSxtraits des Manuscnts, xm. p 143, sq On 
the Ansaru, see Michaud etPoujoulat, Correspondancedi Orient, vi p. 
458, 9 q , and F Walpole, The Ansaym, or Assassins, 3 vols , 1851 

ASSAULT, in English Law, is defined “ as an attempt 
or offer with force or violence to do corporal hurt to another, 
as by striking at another with a stick or other weapon, or 
without a weapon, though the party misses his aim.” 
Notwithstanding ancient opinions to the contrary, it is now 
settled that mere words, be they ever so provoking, will 
not constitute an assault Coupled with the attempt or 
threat to inflict corporal injury, there must in all cases be 
the means of carrying the threat into effect A batten y is 
more than a threat or attempt to injure the person of 
another ; the injury must have been inflicted, hut it makes 
no difference however small it may be, as the law does not 
“ draw the line between degrees of violence,” but “ totally J 
prohibits the first and lowest stage of it.” Every battery 
includes an assault. A common assault is a misdemeanour, 
and is punishable by one year’s imprisonment with hard j 
labour, but severer penalties are provided for the various 
kinds of aggravated assaults, 

ASSAYE, a village of Haidardbdd, m the Nizdm’s 
dominions, in Southern India, situated in 20° 18' N lat. 
and 75° 55' E. long The place is celebrated as the site of 
a battle fought on the 23d September 1803 between the 
combined Maihatta forces under Sindkii and the R&j'& of 
Berar and the British under Major-General Wellesley, after- 
wards the Duke of Wellington. The Marhattd foice con- 
sisted of 50,000 men, supported by 100 pieces of cannon 
entrenched m a strong position. Against thus the English 
had but a force of 4500 men, which, however, after a 
severe struggle, gained the most complete victory that 
ever crowned British valour in India. Assaye is 261 miles 
N.W of Haidaribad 

ASSAYING. This term is used in metallurgy to denote 
a chemical operation m which the quantity of one ingredient 
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of a mmeial or alloy is detei mined , it is chiefly used m 
refeience to the precious metals, gold and silver, and it is 
m this connection that the subject will here be treated of 
In the wider acceptation of the term m which it is used 
amongst practical me tall ui gists, assaying means almost the 
same thing as the quantitative estimation of one constituent 
of a compound, when the process adopted is one which has 
to be fiequently repeated in a laboratory, and the results 
are required for commercial purposes In this sense we 
speak not only of the assay of gold and silver, but of other 
metals, such as lead and copper, of non-metallic elements 
such as sulphur and iodine, and even of compounds such 
as nitre The operations of assaying were, until recently, 
chiefly pei formed by what is called the dry method, but 
of late years the processes of volumetric analysis have been 
so laigely introduced into the metallurgical laboiatoiy, that 
the wet method is almost as much used as the diy method 
In the processes of assaying the precious metals descnbod 
m the following pages, the reader will have both the-e 
terms explained, for gold is assayed m the dry, while silver 
is assayed m the wet way. 

The precious metals, gold and silver, being almost uni- 
versally used as convenient repiesentatives of value, and as 
such passing fiequently between one country and anothei, 
it is of the utmost importance to ascertain, quickly and 
accurately, the marketable value of any sample of gold or 
silver bullion. Were these metals invariably used in their 
pure state, their commercial value would be m duect pro- 
portion to their weight, and all that would have to be known 
would be the actual value of a pound of gold or silver ; but 
the metals exist m commerce m the form of alloys or 
mixtures containing an indefinite amount of base metal 
Gold is geneially alloyed with copper and silvci, whilst 
silver is geneially alloyed with copper The pioblem is, 
theiefore, to ascertain by some ready process, which admits 
of extreme accuracy as well as modeiate rapidity, the exact 
proportion of pure gold present in an alloy, ore, or mixtuio 
containing this metal; and inasmuch as silver is also a 
piecious metal, the assay of gold almost always involves the 
assay of the silver which accompanies it, foi m many cases 
the amount of silver present may be sufficient to mcie.ise 
the commercial value of the substance under assay It is 
very seldom, however, that the copper or other metal 
present m in sufficient quantity to be of value, unless, in- 
deed, the substance under assay be a copper ore or pyntes 
containing only traces of gold. In the case of silver assay, 
when the base metal is copper, it is generally neglected. 
It is, however, fiequently necessary to examine silver for 
gold, for, formerly, the methods of paiting these two 
precious metals were by no means so exact as they are 
now, and on this account old silver frequently contains an 
amount of gold which it will pay well to extract by modem 
methods The principle of assaying gold and silver is very 
simple theoretically, but m practice great experience is 
necessary to ensure accuracy, and there is no branch of 
business which more demands personal and undivided 
attention. 

All substances containing gold may be divided into two 
classes. The first class comprises ores containing gold in a 
mineralised form. These include graphic tellurium and 
foliated tellurium, and are of no commercial importance 
For the present purpose, we need simply mention the 
substances in the second class, which consist of alloys of 
gold, and include native gold , containing from 65 to 99 per 
cent, of gold ; palladium gold containing about 86 per 
cent of gold; rhodium gold, containing from 59 to 66 per 
cent of gold ; gold amalgam containing 38 per cent, of 
gold , and artificial alloys, as gold coin, jewellery, &c Of 
the foregoing list, the only alloys which are of commercial 
importance are, native gold and artificial alloys. Native 
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gold is commonly found in a quartzose gangue, and nearly 
always associated with iron and copper pyrites, mispickel 
or arsenical pyrites, blende, galena, many antimonial 
minerals, and nearly all the primitive rocks. 

The only artificial alloys of gold which will be specially 
noticed here are the standard gold of this realm, and alloys 
of gold with silver or copper used for jewellery. The stan- 
dard of alloys of gold is expressed in fractions of unity. It 
is assumed that there are 24 carats in unity, and ffnds 
in the carat. Standard gold, in the 24 carats, contains 22 
carats of pure or fine gold, as it is called, and two carats of 
alloying metal, either silver or copper, or a mixture of the 
two. Standard gold is, therefore, called 22-carat gold. 
In a similar way articles of jewellery are denominated 
12- carat, 16-carat, 18-carat, <fcc., according to the propor- 
tion of fine gold alloyed with the inferior metal. An ordi- 
nary assay report of gold' expresses the variation from the 
standard, and not the fine metal contained in it, and it is, 
therefore, marked as either better or worse than standard. 
The standard of gold being 22 carats fine and 2 alloy, an 
ingot of gold found to contain only 21 carats pure gold 
would be reported worse 1 carat. If it contained 23| 
carats, it would then be reported better carat. 

The processes by which gold is generally assayed are 
cupellation, when the alloy consists of copper, and part- 
ing, when the alloy consists of silver. Generally speaking, 
both operations are necessary. We will describe them as 
they would be performed in practice. When the stan- 
dard of the alloy to be examined is not approximatively 
known, a preliminary assay must be made to ascertain the 
quantity of lead necessary to fuse with the gold alloy. 
But in most cases this is unnecessary, as, from the circum- 
stances of the case, the standard of the alloy is generally 
known within sufficiently close limits. 

The process of cupellation is briefly as follows: — The 
gold alloy is fused with a quantity of lead, and a little 
silver if silver is already present. The resulting alloy, 
which is called the lead button , is then submitted to fusion 
on a very porous support, made of bone-ash, and called a 
cupel. The fusion being effected in a current of air, the 
lead oxidises. The heat is sufficient to keep the resulting 
oxide of lead fused, and the porous cupel has the property 
of absorbing melted oxide of lead without taking up any 
of the metallic globule, exactly in the same way that 
blotting-paper will absorb water whilst it will not touch 
a globule of mercury. The heat being continued, and the 
current of air always passing over the surface of the melted 
lead button, and the oxide of lead or litharge being sucked 
up by the cupel as fast as it is formed, the metallic globule 
rapidly diminishes in size until at last all the lead has 
been got rid of. Now, if this were the only action, little 
good would have been gained, for we should simply have 
put lead into the gold alloy, and then taken it out again; 
but another action goes on whilst the lead is oxidising in 
the current of air. Other metals, except the silver and 
gold, also oxidise, and are carried by the melted litharge 
into the cupel. If the lead is therefore rightly propor- 
tioned to the standard of alloy, the resulting button will ' 
consist of only gold and silver, and these are separated by 
the operation of parting, which consists in boiling the alloy 
(after rolling it to a thin plate) in strong nitric acid, which 
dissolves the silver and leaves the gold as a coherent sponge. 
To effect this parting properly, the proportion of silver 
to gold should be as 3 to 1. The operation by which the 
alloy is brought to this standard is termed quartatlon or 
inquartation, and consists in fusing the alloys in a cupel 
with lead and the quantity of fine silver or fine gold neces- 
sary to bring it to the desired composition. 

What is called the Trial of the Pyx is an ancient cere- 
mony which takes place about once in every three years, at 
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which the standard coin of the realm is carefully assayed. 
For a description of this see the article Coinage. 

It is unnecessary in the present work to describe the 
various delicate operations which we have briefly alluded 
to above, but we will describe the implements and furnaces 
which have been introduced and adopted in the Royal 
Mint by Mr H. W. Field, the late resident assay-master of 
that establishment. 

Fig. 1 is the front elevation of the furnace ; a, a view of 
the front iron roller on which it rests , b , the ash-pit ; cc 
are the dampers moving 
horizontally from side to 
side towards each other, 
meeting exactly in the 
centre; d, the muffle 
door by which the as- 
says are introduced ; ee, 
the door slides. So far, 
the furnace is similar 
to that formerly in use, 
except that the bars on 
which the muffle stands 
run from front to back, 
and are movable, ren- 
dering the removal of 
the brick-work unneces- 
sary. By this means the 
muffle stand is easily 
introduced, and, having 
steady pins on the under 
side, it is raised about 
an inch above the bars. 

The furnace measures 2 
feet 10 inches in height, 

1 foot 7 inches in width, 
and 1 foot 1 1 inches in 
depth. Instead of the 
furnace, as formerly, be- 
ing fed at the top, the 
fuel is charged by the 
door A, which also affords 
the means of regulating 

the draught, and of — Front elevation of Furnace, 

throwing a current of 

air through the muffle by the door d. This door has a 
bar h, traversing about two-thirds of it, running easily 
from the top towards the bottom within ii, with a ketch 
m, on each side to keep it close. These are made on an 
incline, and about 3£ inches long, so as to allow the travers- 
ing bar to slide freely when the door is not required to be 
closed. In this manner the door may be opened from a 
quarter of an inch to the extent of three inches. This 
feeding and regulating door is fixed by hinges ll to the 
front part of the iron frame covering the brick lining on the 
top of the furnace. On this frame rests the square dome r, 
the front of which, w, is removable by two handles wn ; 
and by taking out the two thumb-screws oo, the door and 
part of the frame come away, leaving a large opening, so 
as to enable the furnace to be cleaned, the muffle repaired, 
&c. The furnace should be placed in a recess, under a 
chimney, with a movable iron ceiling t, about 1 foot above 
the dome, fitting close in every part, so that the draught of 
air may pass through the furnace. A door, or flap, x, is 
attached to the iron ceiling by a hinge opening on the side 
of the recess, with means to fix it at any point required, 
so that the current of air may be regulated by the operator ; 
«, a swivel door affords another mode for damping the 
furnace. 

Fig. 2 is a section of the furnace fig. 1 ; aa, the two rollers 
on which the furnace is placed; lb, the slides on which the 
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ash-pit doors run; c, the door and ash-pit; d, the iron casing 
to the furnace; e, the brick lining ; /, the ash-pit; gg, the 
two bars inserted in 
the brick lining, — one 
in front, one at the 
back, supporting the 
furnace bars, which 
can easily be remov- 
ed at pleasure ; h, 
one of the bars on 
which the muffle plate 
rests; i , a movable 
tray on which the 
month coal is placed; 
h, a section of a 
muffle charged with 
its full complement of 
50 cupels, showing 
also the rows of holes 
over each row of cu- 
pels, through which a 
current of air passes; 
similar holes are 
placed at the back in 
three rows ; they are 
not pierced through 
horizontally, hut slope 
towards the ceiling of 
the muffle at such an 
angle so as to exclude 
the ashes; l represents 
the extra covering of 
fire-clay ; m, the an- a~W 
thracite coal, showing 
the level; n, the feed- 
ing and regulating door ; o, the ketch or inclined plane on 
which tlie sliding-bar travels ; p, tha door, with running 
staples in which the bar slides; q, the mode in which the 
movable front is brought round and fixed by the thumb- 
screws r ; sv, the hood; t, handle for removing the front; 
wx, the damper and handle. 

Fig. 3 represents the upper interior view of the furnace 
bars with the muffle stand or 
plate, showing also the space in- 
tended for the fuel. 

Fig. 4 is the mouth of the 
muffle door, representing the 
mode of regulating the current 
of air by cylinders of charcoal. 

Fig. 5 is the movable muffle 
door. 

Fig. 6 is a representation of a 
muffle, 14£ inches long, 7-J- in- 
ches wide, until it begins to taper 
at about 1^ inches from the front 
(see fig. 7), when it does not ex- 
ceed 5-| inches. The height is Fro> 3 . -Section of Furnace. 

inches, in the clear 5 finches. 

Its sides are perforated with holes about a quarter of an 
inch in diameter. 



Fig. 2. — Section of Furnace. 
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Fig. 8 is an annealing-iron for softening the assays after 
they are flattened and rolled. It resembles a square bar 
of iron about fth of an inch thick, having strengthening 


pieces rivetted at each end and two in the middle bbbb, 
between .which are receiving places for the assays aaa. 

The apertures are made - - -• 

diagonally, as shown by ccc, 
that the assays may not fall 
completely to the bottom of 
' the box, so that they may 
be conveniently removed. 

The under part of the box 
has a kind of double keel 
d rivetted on it, so that in 



Fig. 8. — Annealing Iron. 
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taking it from the furnace there be no danger of upsetting 
it on the annealing trident. 

Fig. 9 represents the trident for removing the annealmg- 
iron from the furnace. 

Fig. 9.— Trident. 

Fig. 10 represents the cupel mould; fig. 11 being the 
section of the same, showing the four pieces of which it 
consists. The mould is circu- 
lar, made of forged steel nicely 
turned. There are several 
substances of which cupels 
may be made, but the one in 
general use is the ash of burnt 
bones. This consists princi- 
pally of phosphate of lime, 
with a little carbonate and 
some fluoride of calcium. The 
bones of sheep and horses are 
best for cupels. They should 
be burnt until they are quite 
white, care being taken not to 
heat the bone-earth too strong- 
ly. It must then bo finely ______ 

ground, sifted, and washed Fia. 10.— Cu- 
several times with boiling dis- Mould. 
tilled water till all soluble salts 
are removed. The finest par- 
ticles of the powdered bone- 
earth will remain longest suspended in the washing waters. 
This must be allowed to settle separately, and should be 
reserved for giving a final coating to the surface of the cupels. 
For the body of the cupels the bone-ash should be about as 
fine as wheat flour. The bone-ash being moistened with 
a quantity of water, just sufficient to make the particles 
adhere, is put into the mould a, fig, 11, and pressed down 
level with the surface. The mould is then put together, 
as in fig. 10, and the pestle struck with a hammer so as to 
compress the bone earth into a solid cake. The surface of 
the cupel may then have sifted over it a little of the very 
fine levigated bone-ash, and the pestle again hammered cm 
it. The pestle is to be turned lightly round so as to smooth 
the inner surface of the cupel, and then withdrawn* The 
cupel is removed from the mould by gentle pressure on 
the narrowest end. It must be dried gently by a stove, 
and lastly ignited in a muffle to expel a 31 moisture. It is 
then ready for use. 

Fig 12 shows the appearance of the finished \^jgj 
cupel, which is generally 1 inch by fths of an inch. 

The lead used in cupellation should be of the iMg ‘ "* 
greatest purity, because, as most lead contains a small portion 
of silver, this silver would necessarily combine with the assay 
and vitiate the accuracy of the result. Another important 
consideration is the quantity of lead to be used with each 
assay. This information is generally obtained by an ex- 
perimental assay, unless, as most frequently happens, the 
circumstances of the case enable the assayer to judge the 


Fig. 11. — Sec- 
tion of Cnpol 
Mould. 
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approximate standard of the alloy with sufficient accuracy, mdescent circulating bands of light, which indicate the fittc- 
The sample of gold alloy is either cut from a corner, or cessful completion of the opeiation. The globules after being 
drilled out of the centre of an ingot, care being taken to cooled, aie removed from the cupels with a pair of pmcei ? 
secure uniformity of composition with the whole mass, and carefully cleaned They aie then placed in their com • 
The amount of lead to be added to the alloy varies with paitments and weighed with the greatest nicety. Finally, 
the proportion of base metal present, as a rule, fiom 10 to they aie submitted to the opeiation of pm ting This is 
20 parts are lequued to 1 of alloy. effected by boiling with strong nitric acid, which dissolves 

The amount of lead having been detemnned, the alloy the silver and leaves the gold as a sponge. The gold-silver 
is wrapped up m a known quantity (say one-half of that globule is first passed through a flattening null, and induced 
required for its purification), formed into a case somewhat to long tlnu skips, which are annealed and then rolled up 
resembling a thimble, great caie being taken to make the into a coikscrew spiral, so that the acid may penetrate 
joints firm and close so that no gold shall escape. There- between each fold The spirals are now transferred in 
quisite quantity of silver is added at the same time When order to small platinum cups airanged on a frame, so that 
a number of assays aie made at the same time, they aie they can be simultaneously lowered into and lemoved from 
arranged, enveloped in their lead cases, on a hoard divided the nitric acid. They are kept in the hot acid for the 
into compaitments corresponding in number and position requisite time, then washed, and the residual gold sponge, 
with the cupels into which they aie intended to be charged which possesses considerable coherence, and retains the 
As the assayer generally makes two or moie tirals of the shape of the original spiral, is carefully dried and finally 
same piece, so that great accuracy may be secuied, it is his weighed with the greatest possible accuracy 
practice to give one assay a side place mthe muffle, and the We shall now proceed to describe bnefly the process of 
second a middle one, in order to check any lnegularity in the silver assay The cupellation process does not differ except 
result When a sufficient number of assays aie weighed m details fiom that of gold, — the outline already given 
and ananged upon the boaid m the manner refened to, will, theiefore, he a sufficient description. Like gold, 
and the furnace as well as the cupels raised to the neces- silver occuis m two classes of combinations, — mineralised, 
saiy point of heat, the ckaigmg tongs are then taken, as m red silver ore, chloride of silver, argentiferous galena, 
and the rest of the lead and silver appoitioned to each <&c , or as metallic silver and its alloys In metallurgi- 
assay placod individually upon the cupels, beginning at cal establishments, where silver occurs in small propor- 
tho back of the muffle The lead added in this case is not tion with metallic sulphides, such as those of lead or 
flattened, but is a piece of known weight — various sizes of coppei, the process of cupellation is generally adopted not 
which, as well as eases, are kept m stock by the assayer. only for quantitative estimation of the amount of silver 
The lead so placed in the furnace rapidly melts, and present in the oie, but also for its extraction on the large 
becomes covered with a giay oxide, but soon aftei appeals scale In the assay of silver bullion, however, the process 
fluid and blight At this point the assays are added of cupellation is now almost entirely superseded by a 
by means of a pair of tongs (fig 13), gieat care being voluinetiic piocess, devised by the distinguished French 
taken that no part overhangs or touches the edge chemist, Gay-Lussac, by whose influence it was introduced 

of the cupel The assays are thus diawn into the tf | mto the Pans Mint The process consists in determining 

mass of molten lead, and any paiticles of gold aie | the fineness of silver bullion by the quantity of a standard 

m this mannei prevented fiom adhering to the | solution of common salt necessary to piecipitate fully and 

sides of the cupels in charging, sufficient despatch | exactly the silver contained m a known weight of alloy, 

being used to obviate the fusion of the assay in its | This process is based on the following principles : — 

transition. The assays being charged in ordei on J| The alloy previously dissolved m nituc. acid is mixed 

their respective cupels, and the furnace previ- Ifl with a standaid solution of common salt, which precipitates 

ously filled with fuel, the door of the muffle is || the silvei as chloride, a compound peifectly insoluble in 

paitly closed, and the progress of the cupellation 1 1 water and even m acids The quantity of chloride of silver 

watched. Too much air must not enter, or the jf|| precipitated is determined not by its weight, which would 
muffle will he chilled and the progress retaided, be less exact, and occupy too much time, but by the weight 

whilst if too little enters the operation will be too Fig 13. or volume of the standard solution of common salt neces- 
slow, sary to precipitate exactly the silver previously dissolved 

At fust dense f um es will be observed to rise from the m nitric acid. The term of complete precipitation of the 
melted metal, indicating the oxidation and subsequent sdver can be readily recognised by the cessation of. all 
volatilisation of the lead. These after continuing some time cloudiness when the salt solution is gradually poured into 
are followed by the appearance of small luminous points that of the nitiate of silver. One milligramme of that metal 
on the surface, which increase in size and brilliancy as is readily detected m 150 grammes of liquid, and even a 
the operation progresses. Then a minute stream of red half or a quarter of a milligramme may be detected if the 
fused oxide of lead is seen to flow fiom the top of the liquid be perfectly bright before the addition of the salt 
metal globule and circulate round, when it is cained down solution. By violent agitation during a minute or two, 
and absorbed by the cupel. This is caused by the oxida- the liquid, rendered milky by the precipitation of chloride 
tion of the lead by the air, winch at the same time oxidises of silver, becomes sufficiently bright after a few moments’ 
the other metals, except silver, which accompany the gold, repose to allow of the effect of the addition of half a 
As the cupellation advances the fumes gradually lessen m milligramme of silver to he perceptible. Filtration of the 
density till they disappear altogether. The melted button liquid is more efficacious than agitation ; but the latter, 
at this stage is observed to become more convex and round, which is much more rapid, generally suffices. The presence 
and as the last vestiges of the lead and alloy are v being of copper, lead, or any other metal, with the exception of 
carried off, it assumes a cloudy appearance on the surface, mercury m the silver solution, has no sensible influence on 
changing to large bright points of the fused oxide, till at the quantity of salt required for precipitation ; m other 
length it is nearly freed from all impurity. At this point words, the same quantity of silver, pure, or alloyed, requires 
the gold-silver alloy displays some singular and beautiful for its precipitation a constant quantity of the standard 
characteristics Deprived of all the base alloy save the salt solution Supposing that 1 gramme of pure silver be 
last minute portion that tarnished its lustre, it has become the quantity operated on, the solution of salt required to 
bright and pure, and finally it gives forth from its surface precipitate exactly the whole of the silver ought to be of 



728 ASS- 

such strength that, if it be measured by weight, it shall 
weigh exactly 100 grammes, or if by volume, 100 cubic 
centimetres. This quantity of salt solution is divided 
into 1000 parts, called thousandths The standard of an 
alloy of silver is generally the number of thousandths of 
solution of salt necessary to precipitate the silver contained 
in a gramme of the alloy. 

The operations of assaying depend for their accuiacy on 
the perfection of the balance used to ascertain the weights 
of the metals taken, and the resulting globules. In a good 
assay balance three essentials are indispensable • — (1 ) It 
should be quick m its action , (2 ) It should be constant 
and umfoim , (3 ) It should be extremely sensitive and 
delicate, indicating the minutest shades of difference 
Assay balances, as now constructed, aie capable of indicat- 
ing a difference of the ten-thousandth of a gram For a 
description of the modern chemical balance, see article 
Balance ( w 0 ) 

ASSELYN, Hans, a celebrated Dutch painter, was bom 
at Antwerp in 1610, and died at Amsterdam m 1660 He 
received msti notion from Esaias Vandervelde, and distin- 
guished himself particularly in landscape and animal paint- 
ing, though his histoncal works and battle-pieces are also 
admired He travelled much in France and Italy, and 
modelled his style greatly after Bamboccio (Peter Laer) 
He was one of the first Dutch painters who introduced a 
fiesh and clear manner of painting landscapes in the style 
of Claude Lorraine, and his example was speedily followed 
by other aitists Asselyn’s pictures were in high estimation 
at Amsterdam, and several of them are in. the museums 
of that city. Twenty-four pieces of landscapes and 
ruins, which he painted in Italy, have been engiaved by 
Perelle. 

ASSEMANI, the name of a Syrian Maronite family of 
famous Onentalists. 

(I ) Joseph Simon, a Maronite of Mount Lebanon, was 
bora m 1687. When very young he was sent to the 
Maronite college in Rome, and was Uansfeired thence 
to the Vatican Libraiy. In 1717 he was sent to Egypt 
and Syria to search for valuable MSS , and returned with 
about 150 \ ery choice ones. The success of this expedition 
induced the Pope to send him again to the East m 1735, 
and he returned with a still more valuable collection On 
his return he was made titulai archbishop of Tyre and 
librarian of the Vatican Library. He instantly began to 
carry into execution most extensive plans for editing and 
publishing the most valuable MS treasures of the Vatican 
His two great works are the Bibliotheca Or lentcilis Clem- 
entmo-VaUcana rec. manuscr codd Syr , Arab , JPers , Turc , 
Heir , Samarit , Armen , Mthiop , Grace , JSgypt , Her , et 
Malab,jussu et munif Clem XI, Romae, 1719-28, nine 
vols. folio, and Fphraemi Syri opera omnia quae extant , 
Gr , Syr , et Lat., 6 vols. folio, Rome, 1737-46. Of the 
Bibliotheca the first three vols only were completed The 
work was to have been m four parts — (1.) Syrian and allied 
MSS., orthodox, Nestonan, and Jacobite, (2) Arabian 
MSS, Chiistian and Mahometan, (3.) Coptic, HSthiopic, 
Persian, and Turkish MSS ; and (4.) Syrian and Arabian 
MSS. not distinctively theological , only the first part was 
completed, but extensive preparations were made for the 
others. There is a German abridgement by A. F Peiffer. 

(2.) Joseph Aloysitjs, brother of Joseph Simon, and 
professor of Oriental languages at Rome He died m 
1782. Besides aiding his brother in his literary labours, 
he published, in 1749-60, Codex Inturgicus Ecclesioe Uni- 
verses in xv. libris (this is incomplete), and Comment de 
Catholicis me Patriarchis Chaldoeonm et Feslorianorum, 
Rome, 1775 

(3.) Stephen Evoditts, nephew of Joseph Simon and 
J oseph Aloysius, was the chief assistant of his uncle Joseph 
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Simon m his woik m the Vatican Libiaiy, He was titular 
aichbishop of Apamea m Syria, and held several rich pie- 
bends m Italy His hteraiy labours were very extensive 
His two most important works were a description of ceitam 
valuable MSS in his Bibliothecae Mediceo-Laur enhance 
et Palatmce codd. manuscr. Onentalium Catalogue, Floi 
1742, fol, and his Acta SS Maityrum Onentalium. He 
made several translations fiom the Synan, and m conjunc- 
tion with his nncle, he began the Bibliothecae Apostol Vatic, 
codd. manusc Catal , m ires partes dntr ibutus Only three 
vols were published, and the fire m the Vatican Library in 
1768 consumed the manuscript collections which had been 
piepared for the continuation of the woik 

(4) Simon, grandnephew of Joseph Simon, was born 
at Tripoli in 1752, and was professor of Oriental languages 
in Padua He died in 1820 He is best known by his 
masterly detection of the liteiaiy impostuie of Vella, which 
claimed to be a history of the Saracens m Syua 

AS SEN, a town of the Netheilands, capital of the pro- 
vince of Drenthe, containing 6836 inhabitants It lies 16 
miles south of Giorangen, is connected with the Zuyder- 
Zee by the Smilder canal, has a considerable trade in com 
and peats. Theie are a number of highly interesting 
tumuli in the neighbourhood, in which various lelics have 
been found, which are now deposited m the museum at 
Leyden. 

AS SENS, a town of Denmark, on the west coast of 
Fuhnen, the ordinary port for the traffic between that 
island and Schleswig. In 1535 it was stormed by John 
of Ranzan, and afterwards plundered and dismantled , but 
its fortifications, of which traces are still to be found, were 
restored in 1628. Population, 3581 Long 9° 55' E, 
lat 55° 15' N. 

ASSER, John, or Assekius Menevensis, was born m 
Pembrokeshire, and educated in the monastciy of St 
David’s by the Aichbishop Assenus, who, according to 
Leland, was his kinsman Here he became a monk, and 
by his assiduous application soon acquned umveisal fame 
as a person of gieat abilities and profound learning. King 
Alfred, always a munificent patron of genius, about the year 
880 sent for him to court, and made him his preceptor and 
companion. As a rewaia for his sei vices, the king appointed 
lum abbot of two or three diffeient monasteries, and at last 
promoted him to the episcopal see of Shcibome, where he 
died m the year 910 He was, says Pits, a man of happy 
genius, wonderful modesty, extensive learning, and great 
integrity of life. He wrote the life of Alfred (Be Vita 
et Rebus Gestis Alfreds), in 893, apparently for the use 
of his Welsh countrymen. The authenticity of tins woik 
was denied by Mr Wright (in his Biographia Bi iianmea 
Ltteratia), who thought it was the pioduction of some 
monk of St Neots about the end of the 10th century. In 
this, however, he has had few followers, and the wmk is 
generally believed to be Assei’s, though somewhat inter- 
polated It was first published by Archbishop Paikor at 
the end of Walsmgham’s Hist Bond, 1574 The best 
editions are those of Wise (8vo, Oxon., 1722), and of 
Thorpe m his edition of Florence of Worcester for the 
Enghsh Historical Society. An English translation is to 
he found m Bohn’s Antiquarian Library. 

ASSESSOR, among the Romans, was a term generally- 
applied to a trained lawyer who sat heside a governor of a 
province or other magistrate, to instruct him m the adminis- 
tration of the laws. The system is still exemplified in 
Scotland, where it is usual m the larger towns for municipal 
magistrates, m the administration of their civil jurisdiction, 
to have the aid of professional assessors. In municipal 
corporations in England, officers with the same name are 
appointed to assist at the election of councillors and ascertain 
the result By the recent English Judicature Act, provision 
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is made for trial of matters of fact by the judge with asses- 
sors instead of by jury, when parties so desire. 

ASSETS, a technical English law word, denved through 
the old Neman phraseology from the same source as the 
French asses, enough, and signifying the property of a debtor 
available for the satisfaction of his creditors Thus the 
property of a bankrupt is termed his assets, and is the fund 
out of which his liabilities must be paid. When a person 
dies, the goods which come to executors or administrators 
are called assets personal , the lands descending to the 
heir, aie assets real The former are the primary and 
natural fund out of which the debts of the testator or 
intestate of eveiy description must be paid. The latter, 
by 3 and 4 Will. IV. c. 104, are also available, after the 
personal estate is exhausted, and preference is given to credi- 
tors by specialty over creditors by simple contract When 
one of two claimants may go to eithei fund, and the other 
is restricted to one fund only, if the first claimant has re- 
course to the fund open to both, equity will permit the 
other claimant to stand m the place of the first against the 
other fund This is called marshalling the assets If, foi 
example, before the statute 3 and 4 Will IV c 104, a 
special creditor, who might claim against either the real oi 
the peisonal assets, satisfied his debt out of the latter, a 
creditor by simple contract, having the latter only to claim 
against, would be permitted to stand m place of the specialty 
creditor against the real estate 

ASSIDEANS, in Greek ’Ao-tSaiot, is a transcription of 
the Hebrew chasidim, pious ones, a word frequent in the 
Psalms (xxxvn. 28, lxxix 2, &c , — E V. generally saints) 
In the first book of Maccabees the name of Assideans 
appears as the designation of a society of men zealous, foi 
the law (1 Mac n 42, according to the coirect text as given 
by Fntzsche), and closely connected with the scribes (1 
Mac. vn 12, 13). It is plain from these passages that this 
society of “ pious ones,” who held fast to the law under the 
guidance of the scubes m opposition to the “godless” 
Hellemsing party, was properly a religious, not a political 
organisation For a time they joined the revolt against 
the Seleucids But the direct identification of the Assideans 
with the Maccabee party m 2 Mac. xiv. 6 is one of the 
many false statements of that book, and directly contradic- 
tory to the trustworthy narrative of 1 Mac. vii, which 
shows that they were strictly a religious party, who scrupled 
to oppose the legitimate high priest even when he was on 
the Greek side, and who withdrew from the war of freedom 
as soon as the attempt to interfere with the exercise of the 
Jewish religion was given up Under the Asmonean rule 
the Assideans developed into the better known party of the 
Pharisees, and assumed new relations to the ruling dynasty 
It appears, however, from the Psalter of Solomon that the 
party continued to affect the title of “pious ones” Most 
recent inquirers hold that the Essenes as well as the 
Pharisees sprung from the Assideans (Ewald's Geschichte , 
vol iv. , Wellhausen, Die Pharisaer und die Sadducaer, 
1874) 

ASSIGNMENT, Assignation, Assignee, are terms 
which, as derivatives of the verb assign, are of frequent 
technical use in the law of the different parts of the United 
Kingdom. To assign is to make over, and the term is 
generally used to express a transference by writing, in con- 
tradistinction to a transference by actual delivery. In 
England the usual expression is assignment, in Scotland it 
is assignation. The person making over is called the 
assignor or cedent ; the recipient, the assign or assignee. 

ASSISI (ancient Asisium), a city of Italy in the province 
of Perugia. It contains about 6000 inhabitants, depending 
chiefly for subsistence on the devotees, who, to the number 
of many thousands, make 'annual pilgrimages to the church 
which contains the tomb and bears the name of St Francis, 
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the founder of the Franciscan order, who was born at 
Assisi m 1182. (See Francis, St.) This building is in the 
Pointed style, and was erected between the years 1228-30 
It is attributed by Vasari to a German architect, and by its 
historian, Pietro Ridolfi, it is called Opus Teutonicum 
(Hope, On Architecture , vol. l ) The remains of an ancient 
temple of Minerva stand in the market-place, composed of 
six Corinthian pillars of fine proportions, and now forming 
the portico of Santa Maria de Minerva , and there are 
seveial churches of considerable artistic importance The 
poet Metastasio was born here m 1698 Long 12° 24' 
50" E , lat 43° 4' 22" N 

ASSIZE or Assise (from assideo, to sit together , Old 
French, assure, to set, assis, seated), literally signifies a 
“ session,” but is, in fact, as Littleton has styled it, a nomen 
ceqmvocum, meaning sometimes a jury, sometimes the 
sittings of a court, and sometimes the ordinances of a court 
or assembly. 

1 It signified the form of trial by a jury of sixteen 
persons, which eventually superseded the barbarous judicial 
combat, this jury was named the Grand Assize The 
Grand Assize was abolished by 3 and 4 Will IV c 2 7 , 
but the term assize is still applicable to the jurym criminal 
causes in Scotland 

2. In the only sense m which the word is not now 
almost obsolete, assize means the periodical session of the 
judges of the superior courts of Common Law, held m the 
various counties of England, chiefly for the purposes of 
gaol delivery and trying causes at Nisi Prius. Previous 
to Magna Charta (1215) writs of assize had all to be tried 
at Westminster, or to await trial m the locality m which 
they had originated at the septennial circuit of the justices 
m eyre , but, by way of remedy for the great consequent 
delay and inconvenience, it was provided by this celebiated 
Act that the assizes of moit d? ancestor and novel disseisin 
should be tried annually by the judges m every county. 
By successive enactments, the civil jurisdiction of the 
justices of assize was extended, and the number of their 
sittings increased, till at last the necessity of repairing to 
Westminster for judgment m civil actions was almost 
obviated to county litigants by an Act, passed in the reign 
of Edward I , which provided that the writ summoning 
the jury to Westminster should also appoint a time and 
place for hearing such causes within the county of their 
origin. The date of the alternative summons to West- 
minster was always subsequent to the former dale, and so 
timed as to fall in the vacation preceding the Westminster 
term ; and thus “ Unless before,” or Nisi Prius, issues came 
to be dealt with by the judges of assize before the summons 
to Westminster could take effect The Nisi Prius clause, 
however, was not then introduced for the first time. It 
occurs occasionally in writs of the reign of Henry III. The 
Boyal Commissions to hold the assizes are — (1.) General, 
(2.) Special. The General Commission is issued twice a year 
to the superior courts of Common Law at Westminster, 
and two judges are generally sent on each circuit It covers 
commissions — (1.) of oyer and terminer , (2 ) of Nisi Prius , 
(3 ) of gaol delivery ; (4.) of the peace. Special commis- 
sions are granted for inquest in certain causes and crimes. 

3. Assizes, in the sense of ordinances or enactments of a 
court or council of state, are of considerable interest in our 
earlier economic history. As early as the reign of John 
the observance of the assisoe venalium was enforced, and for 
a period of five hundred years thereafter it was considered 
no unim portant part of the duties of the legislature to 
regulate by fixed prices, for the protection of the lieges, the 
sale of bread, ale, fuel, <fcc. Sometimes in city charters the 
right to assize such articles is specially conceded. Regula- 
tions of this description, though hostile to free trade, were 
beneficial in the repression of fraud and adulteration. 

II. 03 
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4 Assizes are sometimes used m a wider legislative 
connection by early chroniclers and historians,— the “ assist 
of the realme,” e g , occasionally meaning the orgamc laws 
of the country. In a still more extended sense, the “Assizes 
of Jerusalem” is the name given to the code of laws framed 
for the kingdom of Jerusalem at the instance of Godfiey 
of Bouillon, the Crusader 

ASSOCIATION OF IDEAS, or Mental Association, 
is a general name used in psychology to express the con- 
ditions under which representations arise in consciousness, 
and also is the name of a principle of explanation put 
forward by an important school of thinkers to account 
generally for the facts of mental life. The more common 
expression, from the time of Locke, who seems to have fiist 
employed it, has been Association of Ideas, but it is 
allowed or urged on all hands that this phrase contains too 
nanow a reference , association, m either of the senses 
above noted, extending beyond ideas or thoughts proper to 
every class of mental states In the long and erudite 
Note D**, appended by Sir W. Hamilton to his edition 
of Heid’s Works , and offered as a contribution towards a 
histoiy of the doctnne of mental suggestion or association, 
many anticipations of modern statements are cited from 
the works of ancient or mediseval thinkers, and for 
Aristotle, m particular, the glory is claimed of having at 
once originated the doctrine and practically bi ought it to 
perfection. Aristotle’s enunciation of the doctnne is 
certainly very remaikable As translated by Hamilton, 
but without his interpolations, the classical passage from 
the tract De Memona et Remimscentia runs as follows : — 

“"When, tlierefoie, we accomplish an act of reminiscence, we 
pass thiough a certain senes of piecursive movements, until we 
arrive at a movement on which the one we are in quest of is habi- 
tually consequent Hence, too, it is that we hunt thiough the 
mental tram, excogitating from the present or some othei, audfiom 
similar or contrary or coadjacent Through this piocess leniims- 
cence takes plaee Tor the movements aie, m these cases, some- 
times at the same time, sometimes parts of the same whole, so that 
the subsequent movement is already more than half accomplished ” 

The passage is obscure (leaving open to Hamilton to 
suggest a peculiar interpretation of it, that may be noticed 
in connection with the elaborate doctrine of association put 
forward by himself, as if to evince the shortcomings 
rather than the perfection of Aristotle’s), but it does m any 
case indicate the vauous principles commonly termed 
Contiguity, Similarity, and Contiast, and, though the 
statement of these cannot be said to be followed up by an 
effective exposition or application, it quite equals in scope 
the observations of many a modern inquirer. Zeno the 
Stoic also, and Epicurus, according to the report of 
Diogenes Laertius (vn § 52, x § 32, overlooked by 
Hamilton), enumerated similar principles of mental associa- 
tion, By St Augustin, at the end of Ins long rhapsody on 
the wonders of memory m hook x of his Confessions , it was 
noted (c 19) that the mind, when it tries to remember 
something it knows it has forgotten, has, as it were, hold 
of part and thence makes quest after the other part 
Meanwhile and later, Aristotle’s doctrine received a more 
or less intelligent expansion and illustration from the 
ancient commentators and the schoolmen ; and m the still 
later peiiod of transition from the age of scholasticism to 
the time of modem philosophy, prolonged in the works of 
gome writers far into the ITth eentuiy, Hamilton, from 
the stores of his learning, is able to adduce not a few 
philosophical authorities who gave prominence to the 
general fact of mental association — the Spaniard Ludo- 
vicus Yives (1492-1540) especially being most exhaustive 
in his account of the conditions of memory. This act of 
justice, however, once rendered to earlier inquirers, it is to 
modern views of association that attention may fairly be 
confined. 
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In Hobbes’s psychology so much importance is assigned 
to what he called, variously, the succession, sequence, 
series, consequence, coherence, tram, &c,, of imaginations 
or thoughts m mental discourse, that he has not seldom 
been regarded, by those who did not look faither back, as 
the founder of the theoiy of mental association. He did 
indeed, vividly conceive and illustrate the principle of 
Contiguity, but, as Hamilton conclusively shows, he lepro- 
duced m Ins exposition but a part of the Aristotelian 
doctrine, noi even this without wavering , representing the 
sequence of images, m such states as di earns, now (m his 
Human Nat we) as casual or mcoheient, now (in Levia- 
than), following Aristotle, as simply unguided Not befoie 
Hume, among the moderns, is theie express question as to 
a number of distinct principles of association. Locke had, 
meanwhile, mtioduced the phiase Association of Ideas as 
the title of a supplementary chaptei incorporated with the 
fourth edition of his Essay, meaning it, however, only as 
the name of a principle accounting foi the mental pecu- 
liarities of individuals, with little or no suggestion of its 
geneial psychological import. Of this last Hume had the 
strongest impression, and thinking himself, m forgetfulness 
or ignorance of Aristotle’s doctnne of reminiscence, the 
fiist inquirer that had ever attempted to enumerate all the 
modes of normal association among mental states, he 
brought them to three — Resemblance, Contiguity m time 
and place, Cause and (or) Effect. Without professing to 
arrive at this result otherwise than by an inductive con- 
sideration of instances, he yet believed his enumeration to 
be exhaustive, and sought to prove it so by lesolvmg 
Contrast — one of Aristotle’s heads, commonly received— 
as a mixture of causation and lesemblanco Viewed m 
relation to his general philosophical position, it must 
always remain a peiplexmg foatuie of Hume’s list oi 
pnnciples, that he specified Causation as a pnnciplo distinct 
fiorn Contiguity in time, while othei wise the list has no 
supenonty to Anstotle’s. Hume’s fellow-countiymen, 
Geiaid and Beattie, in opposition to him, recurred accord- 
ingly to the traditional enumeration , and, m like mannei, 
Dugald ( Stewait put forwaid Resemblance, Contrariety, 
and Vicinity m time and place, though he added, as 
another obvious principle, accidental coincidence m the 
sounds of Words, and faither noted three othei cases 
of relation, namely, Cause and Effect, Means and End, 
and Premisses and Conclusion, as holding among tlio 
trains of thought under circumstances of special atten- 
tion Reid, preceding Stewait, was rather disposed, foi 
his own part, to make light of the subject of as- 
sociation, vaguely remarking that it seems to lcquire 
no other original quality of mind but the power of 
habit to explain the spontaneous recurience of trams of 
thinking, when become familiar by frequent repetition 
(Intellectual Powers, p 387). The counter-observation of 
his editor, Hamilton, that we can as well explain habit 
by association as association by habit, might with reason 
have been pointed more sharply 

Hamilton’s own theory of mental reproduction, sugges- 
tion, or association, given in outline in Note D*** 
following the historical note before mentioned, at the end 
of his edition of Reid’s Wo?h, calls for more special notice, 
as perhaps the most elaborate expression yet devised for 
the principles involved m the phenomena of menial repre- 
sentation. It is a development, greatly modified, of the 
doctrine expounded in his Lectures on Metaphysics (vol. ii. 
p. 223, seq), which m agreement with some foreign 
authorities, reduced the principles of association first to 
two — Simultaneity and Affinity, and these farther to one 
supreme principle of Redintegration or Totality. In the 
ultimate scheme he posits no less than four general laws of 
mental succession concerned in reproduction ; (I ) Assocla- 
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bility or possible eo-suggestion (all thoughts of the s am e 
mental subject are associable, or capable of suggesting each 
other) , (2.) [Repetition or direct remembrance (thoughts 
coidentical in modification, but differing m time, tend, to 
suggest each other), (3 ) Redintegration, direct remembrance 
or reminiscence (thoughts once coidentical m time, are, 
however, different as mental modes, again suggestive of each 
other, and that in the mutual order which they originally 
held) , (4 ) Preference (thoughts are suggested not merely 
by force of the general subjective relation subsisting between 
themselves, they are also suggested m proportion to the 
relation of interest, fiom whatever source, m which they 
stand to the individual mind) Upon these follow, as special 
laws : — A, Primary — modes of the laws of Repetition and 
Redintegration — (1), law of Similars (Analogy, Affinity) ; 
(2), law of Contrast , (3), law of Coadjacency (Cause and 
Effect, &c.) , B, Secondary — modes of the law of Preference, 
under the law of Possibility — (1), laws of Immediacy and 
Homogeneity, (2), law of Facility Such is the scheme; 
and now may be understood what interpretation Hamilton 
desires to put upon Aristotle’s doctnne, when he finds or 
seeks m it a parallel relation to that established by himself 
between the general laws, more especially Redintegration, 
and his special ones But, though the commentary of The- 
mistius, which he cites, lends some kind of support to the 
position, it cannot be maintained without putting the 
greatest strain on Aristotle’s language, and in one place it 
is as good as surrendered by Hamilton himself (footnote, 
p 900, b) Nor is the ascription of such a meaning at 
all necessary to establish Aristotle’s credit as regards the 
doctrine of mental association. 

Thus far the principles of association have been con- 
sidered only as involved m mental ^production and repre- 
sentation There has grown up, however, especially m 
England, the psychological school above mentioned, which 
aims at explaining all mental acquisitions, and the more 
complex mental processes generally, under laws not o?her 
than those determining simple reproduction. Hamilton 
also, though professing, m the title of his outline just 
noticed, to deal with reproduction only, formulates a num- 
ber of still more general laws of mental succession — law of 
Succession, law of Variation, law of Dependence, law of 
Relativity or Integration (involving law of Conditioned), 
and, finally, law of Intrinsic or Objective Relativity — as 
the highest to which human consciousness is subject , but 
it is in a sense quite different that the psychologists of the 
so-called Associationist School intend their appropriation 
of the principle or principles commonly signalised. As far 
as can be judged from imperfect records, they were antici- 
pated to some extent by the expenentiahsts of ancient 
times, both Stoic and Epicurean (c/. Diogenes Laertius, as 
above). In the modern period, Hobbes is the first thinker 
of permanent note to whom the doctrine may be traced. 
Though he took, as has been seen, anything but an 
exhaustive view of the phenomena of mental succession, 
yet, after dealing with trams of imagination, or what he 
called mental discourse, he sought m the higher depart- 
ments of intellect to explain reasoning as a discourse m 
words, dependent upon an arbitrary system of marks, each 
associated with, or standing for, a variety of imaginations , 
and, save for a general assertion that reasoning is a 
reckoning — otherwise, a compounding and resolving — he 
had no other account of knowledge to give. The whole 
emotional side of mind, or, m his language, the passions, 
he, m like manner, resolved into an expectation of con- 
sequences based on past experience of pleasures and pains 
of sense. Thus, though he made no serious attempt to 
justify his analysis in detail, he is undoubtedly to be classed 
with the associationists of the next century — Hartley and 
the others. They, however, were wont to trace the first 
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beginnings of their psychological theory no farther back 
than to Locke’s Essay. If this seems strange, when Locke 
did little more than supply them with the word Association, 
it must be remembered m what ill repute the name of 
Hobbes stood, and also that Locke’s work, though not 
directly concerned with the question of psychological 
development, being rather of metaphysical or logical 
import, was eminently psychological m spirit, and might 
faiily be held to contain m an implicit form the principle 
or principles evolved later by the associationists. Berkeley, 
dealing, immediately after Locke and altogether in Locke’s 
spirit, with the special psychological problem of visual 
perception, was driven to posit expressly a principle of 
suggestion or association m these terms . — “ That one idea 
may suggest another to the mind, it will suffice that they 
have been observed to go together, without any demonstra- 
tion of the necessity of their coexistence, or so much as 
knowing what it is that makes them so to coexist ” (New 
Theory of Vision, § 25) , and to support the obvious applica- 
tion of the principle to the case of the sensations of sight 
and touch before him, he constantly urged that association 
of sound and sense of language which the later school has 
always put m the foieground, whether as illustrating the 
principle m general or in explanation of the supreme 
impoitance of language for knowledge. It was natural, 
then, that Hume, coming after Berkeley, and assuming 
Berkeley’s results, though he reverted to the larger inquiry 
of Locke, should be more explicit m his reference to 
association, and, not only explicit, he was original also, 
when he spoke of it as a “ kind of attraction which m the 
mental world will be found to have as extraordinary effects 
as m the natural, and to show itself m as many and as 
various forms ” (Human Nature, 1 . 1, § 4) Other inquirers 
were, m fact, appearing about the same time, who con- 
ceived of association with this breadth of view, and set 
themselves to track, as psychologists, its effects in detail. 

Hartley’s Observations on Man, published m 1749 (eleven 
years after the Human Nature , and one year after the 
better-known Inquiry, of Hume), opened the path for all 
the investigations of like nature that have since that time 
become so characteristic of the English name in psychology. 
According to his own statement, his attention was first 
turned to the subject about eighteen years before, through 
what he heard of an opinion of the “ Rev. Mr Gay,” that 
it was possible to deduce all our intellectual pleasures and 
pains from association Gay is known only by a disserta- 
tion on the fundamental principles of virtue, prefixed, at 
first anonymously, m 1731, to Archdeacon (afterwards 
Bishop) Law’s translation of King’s Origin of Evil , wherein 
it was maintained, with considerable force, that by associa- 
tion the feelings belonging to ends may come to attach 
themselves to means, and give rise to action for the means 
as if they were ends, as seen (the instance has become a 
commonplace) in the passion for money-making. In this 
vein, but on a very different scale, Hartley proceeded to 
work. A physician by profession, and otherwise well versed 
in science, he sought to combine with an elaborate theory 
of mental association a minutely detailed hypothesis as to 
the corresponding action of the nervous system, based upon 
the suggestion of a vibratory motion within the nerves 
thrown out by Newton in the last paragraph of the 
Pnncipia. So far, however, from promoting the acceptance 
of the psychological theory, this physical hypothesis proved 
to have rather the opposite effect, and it began to be 
dropped by Hartley's followers (as Priestley, in his abridged 
edition of the Observations, 1775) before it was seriously 
impugned from without. When it is studied m the 
original, and not taken upon the report of hostile critics, 
who would not, or could not — at all events, who did not — 
understand it, no little Importance must still be accorded to 
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tlie first attempt, not seldom a curiously felicitous one, to 
( arry through that parallelism ot the physical and psychical, 
which since then has come to count for more and more 
in the science of mind Nor should it be forgotten that 
Hartley himself, for all his paternal interest m the 
doctrine of vibrations, was careful to keep separate from 
its fortunes the cause of his other doctrine of mental 
association. Of this the point lay m no mere restatement, 
with new piecision, of a principle of coherence among 
<l ideas,” but m its being taken as a clue by which 
to follow the progressive development of the mind’s 
powers Holding that mental states could he scientifically 
understood only as they were analysed, Hartley sought for 
a principle of synthesis to explain the complexity exhibited 
not only m trains of representative images, but alike in the 
most involved combinations of leasomngs and (as Berkeley 
had seen) m the apparently simple phenomena of objective 
perception, as well as m the varied play of the emotions, 
or, again, in the manifold conscious adjustments of the 
motor system One principle appeared to him sufficient 
for all, running, as enunciated for the simplest case, thus 
“ Any sensations A, B, C, &c , by being associated with 
one another a sufficient number of times, get such a powei 
over the corresponding ideas (called by Hartley also ves- 
tiges, types, images) a, b , c, &c , that any one of the sensa- 
tions A, when impressed alone, shall be able to excite m 
the mind b , c, &c , the ideas of the rest ” To render the 
principle applicable in the cases where the associated 
elements aie neither sensations nor simple ideas of sensa- 
tions, Hartley’s first care was to determine the conditions 
under which states other than these simplest ones have 
their rise in the mind, becoming the matter of ever higher 
and higher combinations The principle itself supplied 
the key to the difficulty, when coupled with the notion, 
already implied m Berkeley’s investigations, of a coales- 
cence of simple ideas of sensation into one complex idea, 
which may cease to bear any obvious relation to its con- 
stituents So far from being content, like Hobbes, to make 
a rough generalisation to all mind from the phenomena 
of developed memory, as if these might be straightway 
assumed, Hartley made a point of referring them, m a 
subordinate place of their own, to his universal principle of 
mental synthesis. He expressly put forward the law of 
association, endued with such scope, as supplying what was 
wanting to Locke’s doctrine in its more strictly psycho- 
logical aspect, and thus marks by his work a distinct 
advance on the hue of development of the experiential 
philosophy 

The new doctrine received warm support from some, as 
Law and Priestley, who both, like Hume and Hartley him- 
self, took the principle of association as having the like 
import for the science of nnnd that gravitation had acquired 
for the science of matter The principle began also, if not 
always with direct reference to Hartley, yet, doubtless, 
owing to his impressive advocacy of it, to he applied 
systematically m special directions, as by Tucker (1768) to 
morals, and by Alison (1790) to aesthetics Thomas Brown 
(d 1820) subjected anew to discussion the question of 
theory Hardly less unjust to Hartley than Reid or Stewart 
had been, and forward to proclaim all that was different m 
his own position, Brown must yet be ranked with the 
associationists before and after him for the prominence he 
assigned to the associative principle m sense-perception 
(what he called external affections of mind), and for his 
reference of all other mental states (internal affections) to 
the two generic capacities or susceptibilities of Simple and 
Relative Suggestion, He preferred the word Suggestion to 
Association, which seemed to him to imply some prior con- 
necting process, whereof there was no evidence in many of 
the most important cases of suggestion, nor even, strictly 


speaking, in the case of contiguity in tune where the term 
seemed least inapplicable. According to him, all that 
could be assumed was a general constitutional tendency of 
the mind to exist successively m states that have certain re- 
lations to each other, of itself only, and without any external 
cause or any influence previous to that operating at the 
moment of the suggestion. Brown’s chief contribution to 
the general doctrine of mental association, besides what he 
did for the theory of perception, was, perhaps, his analysis 
of voluntary reminiscence and constructive imagination — 
faculties that appear at first sight to lie altogether beyond 
the explanatory range of the principle In James Mill’s 
Analysis of the Phenomena of the Human Mind (1829), the 
principle, much as Hartley had conceived it, was earned 
out, with characteristic consequence, over the psychological 
field. With a much enlarged and more varied conception 
of association, Professor Bam has re-executed the general 
psychological task m the present generation, while Mr 
Herbert Spencer has revised the doctrine from the new 
point of view of the evolution-hypothesis John Stuart 
j inn made only occasional excursions into the region of 
psychology proper, but sought, m his System of Logic 
(1843), to determine the conditions of objective truth from 
the point of view of the associationist theory, and, thus or 
otherwise bemg’drawn. into general philosophical discussion, 
spread wider than any one before him its repute 

It is remarkable that the Associationist School has been 
composed chiefly of British thinkers, but m France also it 
has had distinguished representatives Of these it will 
suffice to mention Condillac, the author of the sensationalist 
movement in the 18th century, who professed to explain 
all knowledge from the single principle of association 
(liaison) of ideas, operating through a previous association 
with signs, verbal or other At the present day the later 
English school counts important adherents among the 
younger French thinkers In Germany, before the time of 
Kant, mental association was generally treated m the 
traditional manner, as by Wolff Kant’s inquiry into the 
foundations of knowledge, agreeing m its geneial purport 
with Locke’s, however it differed in its critical procedure, 
brought him face to face with the newer doctrine that bad 
been grafted on Locke’s philosophy ; and to account for the 
fact of synthesis in cognition, m expiess opposition to 
associationism, as represented by Hume, was, m truth, 
his prime object, starting, as he did, from the assump- 
tion that there was that m knowledge which no mere 
association of experiences could explain To the extent, 
therefore, that his influence prevailed, all such inquiries 
as the English associationists went on to prosecute were 
discounted m Germany Notwithstanding, under the 
very shadow of his authority a corresponding, if not related, 
movement was initiated by Herbart Peculiar, and widely 
different from anything conceived by the associationists, as 
Herbart’s metaphysical opinions were, he was at one with 
them, and at variance with Kant, in assigning fundamental 
importance to the psychological investigation of the develop- 
ment of consciousness, nor was his conception of the laws 
determining the interaction and flow of mental presentations 
and representations, when taken in its bare psychological im- 
port, essentially different from theirs. In Beneke’s psycho- 
logy also, and in more recent inquiries conducted mainly 
by physiologists, mental association has been understood m 
its wider scope, as a general principle of explanation. 

Associationists differ not a little among themselveB in 
the statement of their principle, or, when they adduce 
several principles, in their conception of the relative 
importance of these. Hartley took account only of Con- 
tiguity, or the repetition of impressions synchronous or 
immediately successive; and the like is true of James Mill, 
though, incidentally, he made an express attempt to 
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resolve the received principle of Similarity, and through 
this the other principle of Contrast, into his fundamental 
law — law of Frequency, as he sometimes called it, because 
upon fiequency, m conjunction with vividness of impres- 
sions, the strength of association, in his view, depended 
In a sense of his own, Brown also, while accepting the 
common Aiistotehan enumeration of principles, inclined 
to the opinion that “ all suggestion may be found to depend 
on prior coexistence, or at least on such proximity as is 
itself very probably a modification of coexistence,” provided 
account be taken of “ the influence of emotions and other 
feelings that are veiy different from ideas, as when an 
analogous object suggests an analogous object by the 
influence of an emotion which each separately may have 
produced before, and which is, therefore, common to both ” 
(Upon which view it obviously occurs to remark, that, 
except m the particular case, plainly not intended, where 
the objects are experienced m actual succession with the 
emotion common to both, a suggestion through similai 
emotions must still be presumed.) To the contrary effect, 
Mr Spencer maintains that the fundamental law of all 
mental association is that presentations aggregate or cohere 
with their like in past experience, and that, besides this 
law, there is m strictness no other, all further phenomena 
of association being incidental. Thus in particular, he 
would explain association by Contiguity as due to the 
cncumstance of imperfect assimilation of the present to the 
past m consciousness , a presentation in as far as it is 
distinctly cognised is in fact recognised thiough cohering 
with its like in past experience, but there is always, m 
consequence of the imperfection of our perceptions, a 
certain range within which the classing of the present 
experience with past is doubtful — a certain cluster of rela- 
tions nearly like the one perceived, ■which become nascent 
in consciousness m the act of assimilation , now contiguity 
is likeness of relation in time or in space, or m both, and, 
when the classing, which, as long as it is general, goes 
easily and infallibly forward, becomes specific, a presenta- 
tion may well arouse the merely contiguous, instead of the 
identical, from former experience. Midway between these 
opposed views should be noted, finally, the position of 
Professor Bam, who regards Contiguity and Similarity, 
logically, as perfectly distinct principles, though m act?ial 
psychological occurrence they blend intimately with each 
other ; contiguous trains being started by a first (it may 
be, implicit) representation through Similarity, while the 
express assimilation of present to past in consciousness is 
always, or tends to be, followed by the revival of what was 
presented m contiguity with that past 

That Similarity is an ultimate ground of mental associa- 
tion cannot seriously be questioned, and to neglect or 
discount it, in the manner of the older representatives of 
the school, is to render the association^ theory quite 
inadequate for purposes of general psychological explana- 
tion. It is simply impossible to over-rate the importance of 
the principle, and, when Mr Spencer, by way of supporting 
his position, maintains farther, that the psychological fact 
of conscious assimilation corresponds with the fundamen- 
tally simple physiological fact of re-excitation of the same 
nervous structures, the force as well as pertinence of the 
observation is at once evident. Nevertheless, it is one 
question whether a representation, upon a particular 
occasion, shall be evoked by Similarity, and another 
question what shall he raised into consciousness along 
with it ; nor for this is there any help but in positing 
a distinct principle of Contiguity. The phenomena of 
presentative cognition or objective perception on which 
Mr Spencer bases his argument, are precisely those m 
which the function of Contiguity is least explicitly mani- 
fested, but only because of the certainty and fixity it has 
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assumed through the great uniformity and frequency of 
such experience Let the series of presentative elements, 
as m formal education, be less constant m composition, 
and less frequently recurrent, than are those aggregates of 
sensible impressions that, in the natural course of experi- 
ence, become to us objects m space with a character com- 
paratively fixed, and then the function of Contiguity starts 
out with sufficient prominence, being found as often as not 
to fail m determining a revival of the coi responding repre- 
sentative senes. All the phenomena, too, of coalescence, 
m which a variety of elements become fused to a result in 
consciousness as heterogeneous as any chemical compound 
m relation to its constituents — phenomena that have re- 
mained the very property of the Associationist School since 
they fiist were distinctly noted by Hartley — how are these 
to be explained by the principle of Similarity 1 Involved 
as it incontestably is m every repeated apprehension, 
whether of the elements, or of the product, or of the relation 
between them, Similarity of itself is powerless to determine 
a relation the essence of which lies not more m the hetero- 
geneous character of the result than m the diversity of the 
elements brought together. Nor, in older to support the 
claim of the principle of Contiguity to an equally funda- 
mental position with that of Similarity, is it more difficult 
to find an expression in terms of physiology corresponding 
with the subjective process. The fact that different nerve- 
centres are excited together, synchronously or successively, 
along definite lines of connection, will leave them, being 
so connected, m a state of relative instability, which, other 
things equal, will vary m proportion to the frequency and 
strength of the excitation , and thus, when one of them is, 
in whatever way, again aroused, the rest will tend to be re- 
affected also by reason of the instability that has remained 
The process of psychological representation, running parallel 
with the nervous events here supposed, involves assimilation 
at every stage from and including the first , it is also con- 
stantly happening, m contiguous trains, that a break occurs 
at a particular stage through an express suggestion, by 
Similarity, of something foreign to the tram. But in the 
one case, as m the other — ahke coincident with the implicit 
action of Similarity, and in the pauses of express assimila- 
tion — the principle of Contiguity has a part to play, not 
to be denied or confounded with any other. 

A minor question, also disputed, is whether by the side of 
Contiguity and Similarity, Contrast should be held, as by 
Aristotle, an independent principle of association. That 
things contrasted may and do often suggest each other m 
consciousness is on all hands allowed, hut ever since Hume 
attempted, however infelicitously, to resolve the principle 
into others, its independence has not ceased to he under sus- 
picion. When the question is approached without preju- 
dice, it cannot but appear strange that mental states which 
suggest each other because of likeness, should suggest each 
other because of unhkeness also. In that case anything 
might suggest everything else, since like and unlike con- 
scious states are all that are possible ; nay, unlike states 
alone are all, as there must always be some difference be- 
tween any two. Now it is true, m one sense, that anything 
may suggest anything be it ever so unlike, namely, if the 
things have been once or repeatedly experienced m con- 
junction , but then the bond of association is the contiguity, 
and not the unlikeness, which obviously cannot be a ground 
for suggesting this one other thing more than any other 
thing. By contrast, however, is not generally meant bare 
unhkeness Genuine contrasts, as black-white, giant-dwarf, 
up-down, are peculiar m having under the difference a 
foundation of similarity, the two members lying within the 
sphere of a common higher notion, and only being distin- 
guished the more impressively by reason of the accompany- 
ing unlikeness. Clearly, in the case of mutual suggestion, 
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if it be not the similarity itself that is here the ground of 
association, it may again be Contiguity, the sharpest expe- 
rience of each member of the contrast having been when 
there was experience also of the other, or both grounds 
may conspire towards the result, the association being then 
what Professor Bain has marked as Compound On the 
whole, it must he concluded that only m a secondary sense 
can Contrast be admitted as a principle of mental association 

The highest philosophical interest, as distinguished from 
that which is more strictly psychological, attaches to the 
mode of mental association called Inseparable. The coales- 
cence of mental states noted by Hartley, as it had been 
assumed by Berkeley, was farther formulated by James 
Mill in these terms . — 

“ Some ideas are by frequency and strength of association so 
closely combined that they cannot be separated , if one exists, the 
other exists along with it in spite of whatever effort we make to 
disjoin them ” — ( Analysis of the Human Mind, 2d ed vol 1 . p 
93 ) 

J S. Mill’s statement is more guarded and particular : — 

“ When two phenomena hare been very often experienced in con- 
junction, and have not, in any single instance, occurred separately 
either in experience or m thought, there is produced between them 
what has been called inseparable, or, less correctly, indissoluble, 
association, by which is not meant that the association must 
inevitably last to the end of life— that no subsequent experience or 
process of thought can possibly avail to dissolve it , hut only that 
as long as no such experience or process of thought has taken place, 
the association is irresistible ; it is impossible for us to think the one 
thing disjoined from the other ,” — (Examination of Hamilton's Philo- 
sophy, 2d ed p. 191.) 

Even this statement, however, is somewhat lacking in 
precision, since there never is any impossibility of thinking 
the things apart, in the sense of considering them as logi- 
cally distinct , the very fact of association implies at least 
such distinctness, while there may be evident, besides, a 
positive difference of psychological origin, as when, m the 
case of visual extension, the colour of the field is referred 
to the passive sensibility of the eye, and the expanse to its 
mobility. The impossibility is of representation apart, not 
of logical consideration or thought. It is chiefly by J. S. 
Mill that the philosophical application of the principle has 
been made. The first and most obvious application is to so- 
called necessary truths — such, namely, as are not merely anar 
lyfcie judgments but involve a synthesis of distinct notions. 
Again, the same thinker has sought, m the work just cited, 
to prove Inseparable Association the ground of belief in an 
external objective world. The former application, especially, 
is facilitated, when the experience through which the associa- 
tion is supposed to be constituted is understood as cumula- 
tive in the race, and transmissible as original endowment 
to individuals — endowment that may he expressed either, 
subjectively, as latent intelligence, or, objectively, as fixed 
nervous connections. Mr Spencer, as before suggested, is 
the author of this extended view of mental association 

Bor a detailed exposition of the psychological theory 
of the Associationist School, the reader is referred to the 
works of its latest representatives named above. The 
question is still under discussion, how far the theory 
avails to account for the facts of intelligence, not to say 
the. complex phases of mental life in general in all their 
variety ; nor, were the theory carried out farther than it 
has yet been by any one, and formulated m terms com- 
manding more general assent than any expression of it 
has yet obtained even from professed adherents, is it likely 
to he raised above dispute. Yet it must be allowed to 
stand forward with a special claim to the scientific charac- 
ter j. as already in his time Laplace (who, though an 
outsider, could well judge) bore witness, when, speaking of 
the principle of association (Contiguity) as applied to the 
explanation of "knowledge, he declared it lapartie Me de 
la metaphysique (JSssai phil. mr les Probability, CEuvres, 
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vol vn p cxxxvn ) If m the physical sciences the 
object of the inquirer is confined to establishing laws 
expressive of the relations subsisting amongst phenomena, 
then, however different be the internal world of mind — 
however short such treatment may seem to come of express- 
ing the depth and fulness even of its phenomenal nature — 
a corresponding object is as much as the scientific psycho- 
logist can well set to himself The laws of association 
express undoubted relations holding among particular 
mental states, that are the real or actual facts with which 
the psychologist has to deal, and it becomes a strictly 
scientific task to inquire how far the whole complexity of 
the internal life may receive an explanation therefrom 
Understood m this sense, Hume’s likening of the laws of 
mental association to the principle of gravitation in external 
nature is perfectly justifiable It is to the credit of the 
associatiomsts to have grasped early, and steadily main- 
tained, such a conception of psychological inquiry, and, 
whatever their defects of execution may have been or 
remain, their work retains a permanent value as a serious 
attempt to get beyond barren description of abstract mental 
faculties to real and eflective explanation The psycho- 
logists that, in the related point of view, have earned the 
title of the Analytical School, from holding before their 
eyes the exemplar of the method of the positive sciences, 
are precisely those that have fastened upon the principles 
of association as the ground of mental synthesis ; and, till 
it is shown that the whole method of procedure is inappli- 
cable to such a subject as mind, their conception is entitled 
to rank as a truly scientific one. (a a r ) 

ASSUAY, formerly the most southern department of 
Ecuador, in South America It is now broken up into 
the two provinces of Cuen<ja and Loxa Cuenca, Loxa, 
Jaca, and Borga, were its principal towns Its chief 
productions were cinchona bark and silver 

ASSUMPTION”, a festival of the Christian church, 
observed on the 15th August, m honour of the miraculous 
ascent of the Virgin Mary into heaven. It rests upon a 
purely traditional account of the ascent, first recorded by 
Gregory of Tours Its present place m the calendar was 
fixed early in the 8th century, The Roman and Greek 
Churches both celebrate this festival. 

ASSYRIA The two great empires which grew up on 
the banks of the Tigris and Euphrates can be separated 
as little historically as geographically. It is proposed 
therefore, to treat both under the heading Babylonia. 
From the beginning their history is closely intertwined ; 
and the power of the one is a measure of the weakness 
of the other. This interdependence of Assyrian and 
Babylonian history was recognised by ancient writers, and 
has been confirmed by modern discovery. But whereas 
Assyria takes the first place m the classical accounts to 
the exclusion of Babylonia, the decipherment of the 
inscriptions has proved that the converse was really the 
case, and that, with the exception of some six or seven 
centuries, Assyria might be described as a province or 
dependency of Babylon. Not only was Babylonia the 
mother country, as the tenth chapter of Genesis explicitly 
states, but the religion and culture, the literature and the 
characters m which it was contained, the arts and the 
sciences of the Assyrians were derived from their southern 
neighbours. Both had the same population and spoke the 
same language In accordance, therefore, with the evi- 
dence of the native monuments, Assyria will he treated 
in connection with Babylonia With all the similarity, 
however, there were, of course, certain differences in the 
character and development of the two countries. These 
differences will he carefully noted, and subjects which 
peculiarly belong to either the one or the other empire 
will be fully and separately dealt with. (See Babylonia.) 
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AST, George Anthony Frederick, a German philo- 
sopher and philologist of considerable distinction, was born 
at Gotha in 1778. He was educated at the gymnasium of 
that town, and afterwards at the university of Jena He 
distinguished himself as a student, and in 1802 he became 
a pnvat-docent in his alma mater. Three years later he 
was appointed professor of classical literature in the 
university of Landshut, where he re ma ined until 1826, 
when that institution was transferred to Munich In this 
latter city he spent the rest of his life. In recognition of 
Ins services as a teacher and author he was made an aulic 
councillor, and a member of the Bavarian Academy of 
Sciences. He died on the 30th of December 1841. Ast 
was an independent although not an original thinker He 
was more of a scholar and critic than a philosopher He 
belonged to the school of Schelling, but was ready to 
welcome truths from the most diverse quartern His 
writings on aesthetics, — System der Kunstlehre (1805) and 
Grundnss der jEsthetik (1807), — although containing no 
distinctively new thoughts, had the merit not only of 
combining and elaborating the principles of Schelling on 
beauty and art, but of supplementing them to some extent 
by the views of Wmckelmann, Lessing, Kant, Herder, 
Schiller, Jean Paul, and others, on these subjects His 
Grundhmen der Philosophic, published m 1807, was 
republished m 1809, but soon after sank into oblivion 
His Grundnss emer Geschichte der Philosophic, also pub- 
lished m 1807, was longer lived, and deservedly It was 
the best book of the kind which the Schelling school 
could show, at least until the publication of Rixner’s 
Manual, fifteen years later. It is among the earhest of 
the works pervaded by the thought, so familiar now but so 
fresh then, that the history of philosophy is not a history 
of opinions, but the history of reason, the several philo- 
sophies being only stages in the development of the one 
true philosophy, the gradually self-revealing absolute 
reason. It is also among the earliest attempts to “ con- 
strue ” the history of philosophy and to formulate its law 
of movement. The author published a second edition of it 
m 1825, and Hauptmomente der Geschichte der Philosophic 
in 1829. In two works, both published in 1808, he 
sought to determine and expound the principles of the 
chief divisions of the study in which he was strongest 
They are his Grundhmen der Phlologie and Grundhmen 
der GrammatiJc, Hermeneutih , und Kntik, Both have been 
commended by competent j’udges. His reputation as a 
philologist, however, rests mainly on the vast and toilsome 
labours on Plato, which occupied the last twenty-five years 
of his hfe. His Platon's Leben und Schriften, published 
in 1816, is the earliest of those elaborate critical inquiries 
regarding the hfe of Plato, the authenticity of the works 
which have come down to us under his name, the order of 
their composition, their purpose, plan, &c., which may be 
regard ?d as having had their proximate cause m the 
celebrated Introductions of Schleiermacher, and their prim- 
ary cause in the historical scepticism of Niebuhr and 
Wolf. He allows scarcely any weight to the ancient 
biographies and traditions ; but, taking a few of the finest 
dialogues as standards, he draws from them the criteria in 
virtue of which he accepts or rejects the others. He 
pronounces spurious not only those compositions which are 
generally admitted to be so, — the Epinomis, Minos, Theages, 
Erastae, Qhtopho, Hipparchus, Eryxias , the Letters and 
Definitions, but also the Meno, Euthydemus, Gharmides, 
Lysis, Laches, the First and Second Alcibiades, Hvppias 
Major and Minor, the Ion, Euihypliron, Apology, Grito , 
and even, in defiance of the explicit testimony of Aristotle, 
the Laws. He arranges the dialogues, which he admits 
to be genuine, into three series , the group which he 
regards as the earliest in date of composition, and which he 
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describes as characterised by the predominance of the 
poetical and dramatical element, consists of the Protagoras, 
Phcedrus, Gorgias, and Phcedo , the second, distinguished 
by the marked prominence of dialectic keenness and sub- 
tility, comprises the Thecetetus, Sophist, Statesman, Par- 
menides, and Gratylus , while the third, displaying the 
dialectical and poetical qualities of Plato’s mind in inter- 
penetration and harmony, includes the Philebus , Banquet, 
Republic, Timceus, and Gntias This book was followed by 
a complete edition of Plato’s works (1819-32) mil vols , 
with a Latin translation, and a learned commentary, which 
occupies the last two volumes. Professor Ast crowned 
these labours by his Lexicon Platonicum (1834-9), in 3 
vols., one of the most comprehensive and valuable of special 
dictionaries. He wrote various other works of less import- 
ance than those which have been mentioned (r p ) 

ASTARTE [Ashtaroth] was the chief goddess of the 
Phoenicians in Zidon, where was a temple in her honour. 
In Tyre also she had a temple, and from thence her worship 
was transplanted to Carthage. At what time it may have 
been introduced among the Jews is not known, but its 
power of attracting them may be seen by reference to 2 
Kings xxni 13, 1 Kings xi 5; Judges ii. 13. Among 
classical writers the usual epithet of Astarte was Coelestis 
or Urania, but while that distinguishes hei only as a 
goddess of the heavens, it would seem that her name 
itself signifies “ star ” Her symbol m her temple at Tyre 
was a star Lucian ( De Dea Syria, 4) expressly identifies 
her with Selene, the goddess of the moon , others, again, 
with the planet Yenus. With the goddess Yenus (Aphro- 
dite), as worshipped at Paphos in Cyprus, Astarte had in 
common the character of a deity of the sky (Urania), and 
perhaps, also the patronage of immorality (“Ashtaroth, 
the abomination of the Zidonians,” 2 Kings xxni 13). 
The Romans, in calling her J uno Ocelestis, appear to have 
been guided by her connection with Baal, and her position 
as queen of heaven. At the time of the 19th Egyptian 
dynasty Ashtaroth was introduced, with other Asiatic 
deities, into the religious system of the Egyptians, and 
had a temple at Memphis. But no representation of her 
occurs on the Egyptian monuments. The Assyrian goddess 
Ishtar seems to have been the same as Astarte (Movers, 
Die Phonizier, p 601). 

ASTELL, Mary, an English authoress, born at New- 
castle-upon-Tyne m 1668 She was instructed by her 
uncle, a clergyman, in Latin and Fiench, logic, mathema- 
tics, and natural philosophy. In her twentieth year she 
went to London, where she continued her studies. Her 
efforts were especially directed to the mental improvement 
of her sex, and she published, in 1697, a work entitled A 
Serious Proposal to the Ladies, wherein a Method is offered 
for the Improvement of their Minds. With the same end 
in view she elaborated a scheme for a ladies’ college, which 
was favourably entertained by Queen Anne, and would 
have been earned out had not Bishop Burnet interfered. 
The most important of her other works was The Christian 
Religion, as professed by a Daughter of the Church of 
England, published in 1705. She died m 1731. 

ASTER, a genus of composite plants (Oompositce), found 
largely in North America, and scattered sparingly over 
Asia, Europe, and South America. They are usually 
perennial, and their flowers are arranged in numerous 
heads (capitula). Asters receive the name of Michaelmas 
and Christmas daisies, because they have heads like daisies, 
and, when the weather is mild, they flower up to these 
periods of the year. They are, consequently, valuable 
plants in a garden. The only British species is Aster 
Tnpolium, found abundantly in saline marshes near the 
sea. One of the species (Aster alpinrn ) grows at a 
considerable height on the mountains of Europe. Some 
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of them, such as Aster spectabilis of North America, 
are very showy. The plant called the Cape Aster is 
Agathcea amelloides, while the China aster is Calhstephus 
ckinensis Both these plants belong also to the Natural 
Older Composite. A variety of the Chinese aster, having 
beautifully coloured florets of rose, violet, and white, is 
called Reine Marguerite by gardeners. 

ASTERIITS, of Cappadocia, was a heathen sophist and 
teacher of rhetoric in Galatia. About the year 300 he 
was converted to Christianity, and became the disciple of 
Lucian, the founder of the school of Antioch. During the 
persecution in 304 he relapsed into Paganism, hut was 
received again into the church by Lucian He is best 
known as an able defender of the Arian doctrine, and 
was styled by Athanasius the “ advocate” of the Arians 
His chief work was the Syntagma, but he wrote many 
others, chiefly commentaries. Of. Mountfaucon, Collectio 
Nova PP. et Script Grcec. 

ASTERIUS, Bishop of Amasia, in Pontus, in the end 
of the 4th and in the beginning of the 5th century His 
fame rests chiefly on his Homilies, which were greatly 
esteemed in the Eastern Church Most of these have been 
lost, but five were published in a 4to vol by Ph. Rubemus 
of Antwerp m 1615, under the title Aster ii Amas Homl 
Quinque, Or et Lat. Comhefis published six more, so 
that we have eleven complete, and Dupm gives fragments 
of at least twenty-two. 

ASTEROIDS, the name given to a large number of small 
planets, which revolve round the sun in orbits lying 
between those of Mars and Jupiter. They are all extremely 
small, their brightness seldom exceeding that of stars of the 
eighth magnitude ; their paths, which cross and recross 
each other, extend over a belt about 250,000,000 miles in 
breadth ; and the eccentricities of the orbits of many of 
th em , and the inclinations of their planes to the plane of 
the ecliptic, are much greater than those of the larger 
planets All the asteroids have been discovered during 
the present century. The first seen, Ceres, was discovered 
by Fiazzi at Palermo on the first day of the century (Jan. 
1, 1801), Pallas was seen m 1802, Juno in 1804, and 
Testa in 1807. The next, Astreea, was not discovered till 
1845 , three more were seen in 1847, and since that time 
the number has been increased every year, amounting at 
the end of 1874 to 140. (See Astronomy, p. 806.) 

ASTHMA (aa-dga, a gasping, dcrfytcuW, to gasp for 
breath), a disorder of respiration characterised by severe 
paroxysms of difficult breathing, usually followed by a 
period of complete relief, with recurrence of the attacks at 
more or less frequent intervals. The term is often incor- 
rectly employed m reference to states of embarrassed 
respiration, which are plainly due to permanent organic 
disease within the chest, and which have none of the 
distinctive characters of true asthma The onset of an 
attack of asthma is usually sudden, although there may 
exist certain premonitory symptoms which warn the sufferer 
of its approach, such as a feeling of discomfort, drowsiness, 
irritability, and. depression of spirits. The period when 
the asthmatic paroxysm comes on is generally during the 
night, or rather m the early hours of morning. The 
patient then awakes in a state of great anxiety and alarm, 
with a sense of weight and tightness across the chest, which 
he feels himself unable to expand with freedom. Respira- 
tion is performed with great difficulty, and is accompanied 
with wheezing noises. His distress rapidly increases, and 
he can no longer retain the recumbent position, but gets 
up, and sits or stands with his shoulders raised, his head 
thrown back, and his whole body heaving with his desperate 
efforts to breathe. His countenance is pale or livid, and 
wet with perspiration, while his extremities are cold , his 
pulse is rapid and weak, and frequently irregular or 
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intermitting. All his clothing must he loose about hun , 
he cannot bear to he touched, and the very presence of 
others around him seems to aggravate his distress His 
one desire is to breathe fresh air , and he will place himself 
by an open window and sit for hours in the middle of the 
night, unmin dful of the exposure. His appearance is 
alarming m the extreme, and it often seems as if each breath 
would be his last The paroxysm, after continuing for a 
variable length of time, often extending over many hours, 
begins to abate, the breathing becomes easier, and the 
subsidence of the attack is frequently marked by the 
occurrence of coughing with expectoration When the 
expectoration is abundant the asthma is called humid, but 
where there is a little or none it is termed di y After the 
cessation of the attack the patient appears to be and feels 
comparatively well In cases, however, of long standing 
the subject of asthma comes to hear permanent evidence of 
its effects He is easily put out of breath on exertion and 
he requires to lie with his head elevated, circumstances to 
be ascribed to organic changes m the chest, which oft- 
recurring attacks of asthma are liable to induce The 
asthmatic paroxysms, although occasionally periodic, do 
not generally observe any regularity m their return They 
may recur each successive night for several days, or there 
may be no return for many weeks or months, this being 
to a large extent dependent on a renewal of the exciting 
cause. Asthma is much more common in men than m 
women. In may be developed at any age, but is most fre- 
quently observed in early and middle life A large number 
of cases take their origin in diseases affecting the respiratoiy 
system during infancy, such as hooping-cough, measles, 
and bronchitis. Asthma is often hereditary, and m all 
cases one attack appears to predispose to others 

With respect to the pathology of asthma, it is now gene- 
rally held that the essential nature of the disease consists 
in a spasmodic contraction of the bronchial tubes. This is 
due to some deranged condition of the neivous system, 
affecting, either directly or by reflex action, the nerves 
supplying the contractile fibres lining the bronchi and 
regulating their calibre. The bronchial tubes being thus 
spasmodically narrowed, and losing for the time then 
expansile power, air can only, with the utmost difficulty, 
be got into or out of the chest. In these circumstances 
the muscles of the trunk concerned in respiration are called 
on to act with great violence to expand the chest, but with 
little avail, and hence the distress and threatened suffoca- 
tion. But while asthma is thus to be regarded as essentially 
a nervous ailment, its occurrence, apart from some organic 
disease m the chest or elsewhere, is admitted to be com- 
paratively rare. Some cases, however, appear to be of 
purely nervous origin To these the term Nervous or 
Spasmodic Asthma is applied, and it is more particularly to 
this form that the symptoms above nariated refer. In 
such cases no actual disease can be discovered with which 
the asthma could be directly connected Attacks of this 
nature appear capable of being excited in those subject to 
them in very various ways. Thus violent emotions are 
not unfrequently the cause of asthmatic paroxysms. The 
effect of the inhalation of certain effluvia in exciting attacks 
of asthma is undoubted, as m the familiar instances of the 
odour of hay and of ipecacuan. In no paiticular is the 
eccentric character of this disease more remarkable than in 
that of locality. Changes of air, otherwise inappreciable, 
may give occasion to the most severe attacks of asthma, as, 
on the other hand, they may be the means of accomplishing 
a cure of the disease where it- exists. Circumstances, ap- 
parently the most trifling, have been known to give rise 
to severe paroxysms of asthma, as the extinguishing of a 
light in a sleeping apartment or the shutting of a door. 
But asthma is very frequently associated with some form 
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of chest complaint, more particularly bronchitis, and hence 
the term Bronchitic Asthma. The relation between the 
two ailments in such cases is rendered sufficiently obvious 
by the fact that the one does not occur without the other , 
and it is evident that t'he lrntation of the bronchial mucous 
membrane gives rise by reflex neivous action to narrowing 
of the tubes When the bronchitis is cured the asthma 
disappears Asthmatic-like paroxysms are also of occa- 
sional occurrence in some forms of heart disease, and the 
term Cai diac Asthma is used to describe such cases They 
can, however, scarcely be regarded as cases of asthma, but 
rather as attacks of difficult breathing referable to some 
impediment to the pulmonary circulation, the result of the 
heart disease. 

The treatment of asthma consists in the employment of 
remedies to allay the paroxysms, and m the adoption of 
measures likely to prevent their recurrence During the 
attack the patient should be placed m as favourable cir- 
cumstances for breathing as practicable He usually selects 
the position easiest for himself Abundance of air should 
be admitted to the apartment, and he should be interfered 
with as little as possible The remedial agents employed 
with the view of relieving the paroxysms are very numerous, 
and only a few of the more important of them can be 
alluded to Opiates administered internally or hypodei- 
mically are of known efficacy, as is also the inhalation of 
anaesthetic vapours. Much value is attached by many to 
the smoking of stramonium, and even tobacco smoking 
appears in some instances to give relief The fumes of 
mtre-paper (blotting-paper prepared by being dipped m a 
saturated solution of nitre and dned) burnt in the apart- 
ment often succeed m mitigating the paroxysm. The use 
of the tincture of Lobelia mjlata is recommended by many 
high authorities, as are also the employment of emetics, the 
latter moro especially where the attack can be traced to 
errors in diet None of these remedies, however, ought to 
be tried without medical advice Coffee is a popular and 
useful remedy, but to do good the infusion must be very 
strong, and taken upon an empty stomach. To prevent 
the recurrence of the paroxysms special care must be 
taken by the sufferer to avoid those influences, whether 
connected with locality or mode of life, which his ex- 
perience may have proved to have been the occasion of 
former attacks Where the paroxysms are of periodic 
occurrence the use of quinine or arsenic has been tried 
with good results. (j. o. a.) 

ASTI, a large and well-built town of Italy, m the pro- 
vince of Alessandiia (Piedmont), situated on the left hank 
of the Tanaro It is the see of a bishop, the chief town of 
a cm condano, and a station on the Turin and Alessandria 
railway. Its Gothic cathedral dates from 1348, besides 
which there are a large number of chinches, a college, an 
old castle, and a theatre. In the Middle Ages Asti was a 
great commercial city, and one of the most powerful 
republics of Northern Italy It was long famous for its 
hundred towers, of which a number are still standing As 
a fiee city it opposed Fredenck I , but it was taken by 
him and burntm 1155. In 1348 it fell into the possession 
of the Visconti, and thus passed first to France, and then, 
after the peace of Cambray m 1529, to Cbailes V , who 
bestowed it on his aunt, Beatrice of Savoy. In the war of 
the Spanish Succession it frequently changed hands, and m 
1745 was taken by storm by the French. It was the 
buth-place of Alfieri, whose statue, by Ymi, adorns the 
piazza. The inhabitants carry on a considerable trade m 
corn, wine, and silk, and are also engaged m the manu- 
factuie of woollen goods, leather, paper, and hats. Popu- 
lation, about 31,000. 

ASTOE, John Jacob, an enterprising American, mer- 
chant, founder of the As tor Library at New York, was 
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born at the village of Walldoif near Heidelberg, on the 
17th July 17G3 His father was a peasant, and his early 
years -were spent in the common labours of the farm At 
sixteen he joined an elder brother, a musical instrument 
maker, m London, and at twenty sailed for the United 
States. On the voyage he became acquainted with a fur- 
trader, by whose advice he devoted himself to the same 
business By his energy, industry, and sound judgment 
he gradually enlarged his schemes, did business m all the 
fur markets of the world, and amassed an enormous for- 
tune, — the largest up to that time made by any Ameri- 
can He devoted many years to carrying out a project 
for organising the fur trade from the Lakes to the Pacific 
Ocean, and thence by way of the Sandwich Islands to 
China and India In 1811 he founded at the mouth of 
the Columbia Biver a settlement, named after him Astona, 
which was intended to serve as the ccntial depot, but 
m the following year the settlement was taken and occu- 
pied by the English. The incidents of this undertak- 
ing are the theme of Washington Irving’s Astona. A 
senes of disasters frustrated the gigantic scheme Astor 
made vast additions to his wealth by investments in land 
m New York city Ho made many charitable bequests by 
his will, and among them a gift of $50,000 to the poor of 
his native village in Geimany. But the deed by which he 
will be chiefly remembered was the foundation and endow- 
ment by his will of the Astor Library at New York, for 
which he bequeathed the sum of $100,000. The building, 
elected m Lafayette Place (1850-53), is m the Byzantma 
style of architecture. Washington Irving w as appointed 
first president, and the formation and ai rang em cut of the 
library was entrusted to Mr J G Cogswell The building 
has since been enlarged at the cost of the eldest son of the 
founder. Mr Astor spent the last twenty Eve years of his 
life in retirement, and died at New Yoik, March 29, 1848. 

ASTOEGA (the ancient Astunca Augusta ), a city of 
Spain, in the province of Leon, m a plain near the Tuento. 
It confers the title of marquis on the Osorio family, the ruins 
of whose palace, destroyed m 1810 by the French, are still 
an object of intei est. It is surrounded with ancient Eoman 
fortifications, which now afford a pleasant promenade , and 
there is m the vicinity a ruined castle It was formerly 
called the “ city of priests/’ from the great numbers of that 
profession resident within its walls , and it is still the see 
of a bishop under the church of Compostella, and has a 
Gothic cathedral of the 15 th century 

ASTOEGA, Emmanuels d’, a distinguished musical 
composer, was born at Palermo about 1680 His father, a 
baron of Sicily, took an active part in the attempt to throw 
off the Spanish yoke but was betrayed by his own soldiers 
and publicly executed. Ilis wife and son were compelled 
to be spectators of his fate , and such was the effect upon 
them, that Emmanuele fell into a state of gloomy despon- 
dency, which threatened to deprive him of leason, while his 
mother died on the spot. By the kindness of the Princess 
Ur aim, the unfortunate young man was placed in a convent 
at Astorga, in Leon, from which town lie afterwards took 
his name. Heie he recovered his health, and his admn able 
musical talents were cultivated under the best masters. In 
1703 he entered the service of the duke of Parma, and 
while at his court produced many compositions The duke, 
suspecting that an attachment existed between his daughter 
and Astorga, dismissed the musician, but gave huu a letter 
of recommendation to Leopold of Austria. The emperor 
received him kindly, and at his court Astorga produced his 
pastoral opera of Daphne. In 1705, on the death of his 
patron, lie visited Florence, and then London, where he 
remained for two years, and wrote his Stabat Mater , con- 
sidered the best of all his works He seems to have resided 
for some years m Spam, and to have died in Bohemia, at 
II. - 93 
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or near Prague. The date of his death is quite uncer- 

ASTRAJ3AD, 0 r Asterauad, a small province of Persia, 

bounded on the N. by the Caspian Sea and the desert, on 
the S by the Elburz Mountains, W. by Mazanderan, and E 
by the river Gourgan. The country, although mountainous, 
and interspersed with dense forests, in which it is scarcely 
possible to travel, possesses beautiful and fertile valleys, 
producing nee, wheat, and other grains m abundance, or 
spread out in a boundless expanse of vex dure, the pasturage 
of numerous flocks and herds Eraser, who travelled through 
Persia m 1822, extols m the most lavish terms the appear- 
ance of the country. The soil, with little culture, is exceed- 
ingly productive, owing to the abundance of water which 
lrn gates and fertilises it. But while the province m many 
parts presents a landscape of luxuriant beauty, it is a prey 
to the ravages of disease, and the frequent incursions 
of the surrounding tribes. The heavy torrents which 
fall in the rainy season stagnate in the forests, forming 
morasses, which, in the heats of summer and autumn, 
exhale a pestilential vapour, from the decomposition of the 
vegetable matter they contain From these seats of noxious 
effluvia the wandering tribes of shepherds fly beyond the 
Gourgan or the Atrek, and hve on the verge of the burning 
sand, although they have to carry water for each day’s 
consumption from the distant river. The better classes 
retire from the intense heats of summer into the moun- 
tains ; but the settled inhabitants of the villages, who 
cannot so easily remove, and who generally remain, suffer 
severely from sickness The inhabitants, notwithstanding 
the unhealthiness of their climate, are a stout and athletic 
race. The province is famous for furnishing a supply of 
matchlocks for the king’s body-guard. It is the ancient 
Hyrcama, and the native countiy of the Kajers, a Turkish 
tribe, of whom the king is the head, and on whom he con- 
siders he can rely in times of danger. 

Astrabad, or Asterabad, the capital of the above pro- 
vince, is situated near the mouth of the River Gourgan, 
which flows into the Caspian, and at the head of a shel- 
tered hay, convenient for shipping It is a straggling 
town, about 3A miles m circuit, and picturesque m appear- 
ance, from the buildings being intermingled with trees and 
gardens At one time of greater size, it was reduced by 
Nadu Shah within its present limits. It is surrounded by 
a dilapidated mud wall, once lofty and formidable, and 
defended by numerous towers, and also by a wide and 
deep ditch, now almost filled with rubbish. Astrabad 
owes Its origin to Yezzen-ibn-Messlub, who commanded 
the armies of S oilman, the seventh caliph of the Ommiades, 
early m the 7th century It was destroyed by Tameilane 
in 1384 In 1744 Hanway the English traveller visited 
the place, and attempted to open a direct trade with 
Europe At piesent its bazaars, though extensive, are but 
poorly filled, but commercial activity is said to be on the 
increase, in spite of the insecurity caused by the Turco- 
mans, who attack the caravans at the very gate of the 
town The number of houses within the walls is estimated 
at from 2000 to 3000. Owing to the noxious exhalations 
of ? the surrounding forests, the town is so extremely 
unhealthy during the hot weather as to have acquired the 
title of the City of the Plague. Distance N E. of Ispahan, 
400 miles. Long 54° 25' E , lat. 36° 50' N. 

ASTRAKHAN, a government of European Russia, 
hounded on the jS E. by the Caspian Sea, JsT.E, by Oren- 
burg, N by Saratov, W. by the country of the Don 
Cossacks, and S W. by the government of the Caucasus. 
It lies between lat. 44° 5 O' and 49° 50' N. and between long. 
43° 30' and 51° 0' E It has an area of about 84,948 square 
miles, divided into two nearly equal parts by the Volga, 
and consists chiefly of sandy deserts, interspersed with 
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saline lakes , but in the delta, and on the banks of the 
nvers, grapes and other fruits of southern climates are 
raised. The population in 1867 was estimated at 573,954, 
comprising Russians, Tatars, Georgians, Armenians, Per 
sians, Hindus, Ac., who engage m the real mg of horses, 
cattle, and sheep, and also in fishing for sturgeon, which 
forms the principal source of the wealth oi the govern- 
ment. The vicissitudes of climate are great , with a mean 
annual temperature of 4S° Fahr , the summer averages 70°, 
and the winter 13° Eahr. The government is divided into 
four districts : Astrakhan, Krasnoi-Yar, Zenotaiesk, and 
Chemyi-Var. Its capital, Astrakhan, is the only place of 
much importance 

Astrakhan, the capital of the above government, is 
situated on a small island in the Volga, about 30 miles 
above the influx of that liver into the Caspian. It is 
a large, rambling, wood-built city, “ dusty in summer, 
windy m autumn, fiozen-up in winter, and knee-deep m 
mud in spung ” It consists of three parts, — (1 ) The 
Kumhn , or citadel, dating from 1550, which stands on a 
hill, and contains the cathedral of the Assumption (1582), 
a spacious brick edifice of peculiar architecture, with the 
archbishop’s palace, and the convent of the Trinity. (2 ) 
The Belogorod, or white town, containing the government 
buildings, bazaars, <fcc (3.) The Llobodeo, or subuibs, 
where the bulk of the population reside. Astrakhan is the 
seat of a Greek and of an Armenian archbishop , and, 
besides a number of Greek and Armenian churches and con- 
vents, it contains a Catholic and a Lutheran church, a Hindu 
temple, and several mosques. Mention may also be made 
of a botanic garden, bazaars, a theatre, a gymnasium, an 
ecclesiastical seminary, and several inferior schools Fioin 
its favourable position the town enjoys a very considerable 
trade both with the mteuor of Russia, and with India, 
Persia, <fcc. Besides its importance as a fishing station, it 
has considerable manufactures of cotton, silk, leather, Ac. 
Living is very cheap, — £20 per annum being a fair income 
for the maintenance of an ordinary family. This city was 
anciently the capital of a kingdom belonging to the Tatars, 
who weie expelled about 1554 by the Russian prince, Ivan 
Vassilmch. In 1569 it was besieged by the Tuiks under 
Selim, but they were defeated with great slaughter by the 
Russians. In 1670 it was seized by the rebel Stenko 
Kazan ; but in 1671 he was dispossessed of it by his uncle, 
Jacolof, who remained faithful to the Czar. In 1 722, when 
Peter the Great extended his conquests on the Caspian, 
Asti akhan was hisheadguarteis In 1702, 1718, and 17G7, 
it suffered severely from conflagrations, it was plundered 
by the Persians in 1719, and, in 1830, the cholera swept 
away a great portion of its inhabitants. Lat. 46° 21' N., 
long 47° 55' E. Population estimated at 50,000 or 60,000 

ASTROLOGY, the so-called science by which various na- 
tions, in various ways, have attempted to assign to the matenal 
heavens a moral influence over the earth and its inhabitants. 
For long ages astronomy and astrology were identified. 
Isidore of Seville is the first to distinguish between the 
two ; nor did astronomy wholly rid itself of astrology, till, 
with the system of Copernicus, the conviction that the 
earth itself is one of the heavenly bodies was finally 
established. Even at the present day a few may be found 
who, from a superstitious reverence for the past, or the 
spirit of contradiction, pride themselves on their adherence 
to the belief in stellaT influences. It is no longer necessary 
to protest against an error which is dead and bulled, but 
let us pause a moment and ask what we mean by an error 
"With Spmoza we would say that erroneous ideas consist in 
the fancies and opinions which the senses suggest to the 
mind in a confused, imperfect, and ill-ordered manner. To 
this sort of knowledge Spinoza gives the name of vague 
experience. This vague experience ia further complicated 
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by the employment of signs, which flatter the fancy, and 
of v* hich we form ideas like those which the objects them- 
selves presented at first to our imagination. If to these 
two elements — vague expenence and the misleading use of 
signs — we add the instinctive impulse which led primitive 
man to imagine a univeise created accoidmg to the analogy 
of his mind, we have before us the three causes which led 
the Indians, Greeks, Egyptians, Chaldeans, and their 
Alexandrian disciples, the Arabs and their followers, duung 
the Middle Ages and the Renaissance, to lend themselves 
to the illusions of astiology, and by a preposterous philo- 
sophy to deduce the laws of nature from a theory of morals. 

Astrology is generally divided into natural astrology, the 
science which predicts the motions of heavenly bodies and 
eclipses of sun and moon, and judicial astrology, which 
studies the influence of constellations on the destiny of 
men and empires. But it is obvious that both of these 
branches presuppose an advanced stage of astronomical 
knowledge, and a state of society not necessarily better, 
but more complex than that in which the first worshippers 
of the heavens were placed. It follows, then, that both 
natural astrology and judicial astrology must have been 
preceded by a science less learned in heavenly motions, 
and at the same time (as we shall attempt to show) more 
moial in the best sense of the word. Astronomers have 
taken very little pains to trace their favourite science to its 
source by help of the copious astrological commentaries in 
which the earliest observers embodied their theories of the 
heavens. Philosophers, with the single exception of Scho- 
penhauer, have shown the same indifference Of modern 
writers who have treated of astrology, some, like M Alfred 
Maury, have sought to place its eirors m a ridiculous light , 
others, like Eus&be Salverte, have exposed the quackeries 
which rendered it a possible profession ; and lastly, a few, 
like Eliphas Irivi and M P. Christian, simply attempt to 
build up again with words a belief which has ceased to 
rest either on facts or ideas Neither class of wiiters is 
likely to advance the history of human reason The time 
has come for a calm and dispassionate survey of au illusion 
which for a while seemed probable, and may even be said 
to have done good service m its day. How did the error arise? 
Whence its persistency ? These are questions which demand 
an answer, if only m order to preserve modern science from 
illusions which, though differing in foim, are m their 
essence similar 

M Alfred Maury begins his treatise by examining what 
aie the beliefs of savages on the subject of magic and as- 
tiology So too M. F. Hofer, m his History of Astronomy, 
well remaiks • “ If we wish to seek for the origin of the 
science, let us place a child or a savage in presence of the 
earth and the heavens, and ask what thoughts these sug- 
gest to him. We shall then obtain a clue to guide us on 
our path ” We shall do well to follow the example of 
MM Maury and Hofer, provided we do not confuse the 
savage of a superior and the savage of an inferior race, or 
the ancient savage and the modern child. But how can 
we question the ancient savage ? Only by help of his cos- 
mogonies 

It was long before man learned to distinguish the planets 
from the fixed stars ; even then, as the word irXdnyres 
proves, he assigned to them an erratic instead of a regu- 
lar motion Further, we must bear m mind that the first 
star-gazers had no knowledge of optics, physics, or meteor- 
ology, to teach them that the blue of the firmament is a 
subjective phenomenon caused by the light traversing our 
atmosphere before it strikes the optic nerve; that its 
regular spherical form is an effect of perspective; that 
winds, clouds, and northern lights are terrestrial phenomena 
related to astronomy, but distinct from the science of the 
true heavens. The ancestors of the sublime and child- 
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like bards of the Rig-Veda deified the morning glow 
Arustra, and the diurnal and nocturnal heavens as the twin 
brethren who had been nursed on the bosom of Aditi. 
Aditi with them is the space beyond the horizon Aditi 
is the sky, ^heaven. Aditi is mother, father, son. The 
gods were Adityas, i e , children of Aditi Aditi, m a word, 
was boundless space, but space endowed with life, form, 
and power, — the power, namely, of delivering men from 
the heaviest of their chains, that is, sin Aditi, too, is the 
mother of storms (Rndjas) With the original Aryans 
storms represented the fecundating principle. Thus they 
pictured the storm among the clouds under the lively 
image of a hull among cows Hence the celestial animals. 
The horse had been alieady placed in heaven to represent 
the sun ( Asva ) The fire of the hearth, too, which they 
produced by rubbing two sticks together, was as much a 
god as Yanina and Mitra, and worshipped as Agm, one of 
the Adityas Such was the innocent childhood of the 
Hindus, which originated a poetical mythology so closely 
allied to science, so rich m moral lessons, — could such 
innocence last ? 

Let us pass on to astrology as we find it among the 
Etruscans We shall see the moral astrology of the primi- 
tive Aryans changed into political astrology. The word 
templum , the diminutive of tempus, as Yarro tells us (do 
Ling Lat lib vi), signified — 1, a division of the sky; 2, 
a spot on eaith marked out by auspices , 3, by analogy, a 
spot below the earth The augur with a staff (iituus) 
traced a line from north to south called cardo, and another 
from east to west called decumanus. Thus a temple con- 
sisted m marking out a spot , the entry was from the south, 
the sanctuary was at the north, propitious signs came from 
the east, unpropitious from the west. The same precautions 
which, according to Columella, agriculturists took in trans- 
planting a tree to preserve the same aspect for roots and 
branches, the Romans, as disciples of the Etruscans, obseived 
m fixing the site of then camps, their towns, &c , and not 
only this, but their observation of the flight of birds, their 
curious commentaries on the various forms of thunder and 
lightning, may all be reckoned as parts of astrology, inas- 
much as to the Etruscan bards air and thunder appealed 
celestial phenomena. Just as Chinese astrologists pro- 
fessed the power of producing or aveitmg eclipses, the 
Etruscan priests asserted that they could diaw down or 
divert lightning In fact, such claims aie a common cha- 
racteristic of what we have ventured to call political astro- 
logies • everywheie political astrologists have laid claim to 
the production of phenomena which calculation, empiricism, 
or good fortune has enabled them to predict. If perchance 
their prediction failed, they saved their credit by saying 
that by their art they had averted the impending disaster. 
The Etruscans called their deities consentes , shaiers of the 
destinies of their race, and believed that they weie fated 
to perish after a reign of 6000 years This doctrine of 
the renovation of heaven, earth, and gods, is found to pre- 
vail wherever politics, the growth of conquest, have sup- 
planted the simple and childlike faith which springs up of 
itself among an innocent and unconquered race When a 
nation left its home, — that land and sky which both wit- 
nessed the birth of its religion, and was part and parcel of 
that religion, — its priests gradually lost faith m their 
religion, and began to mix up politics with religion ; its 
astrologers, whose business it was to interpret the signs of 
the heavens, felt that their power was doomed, and pre- 
dicted a universal ruin, in which the nation, its religion, 
its gods, and heaven itself, were involved. But hope, which 
sprmgs eternal in the human breast, made them add to 
their prophecy, that after the exhaustion of evil and the 
death of perverted races, a new order of things should be 
bom. This is the creed of Hesiod’s sublime cosmogony ; 
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this is the burden of the 4th ec.ugue, m which Vugil lias 
clothed the solemn strains of Etiuna with a tenderness that 
is all his own. India, Egypt, Arabia, have all held the 
same belief, though the period between each palingenesis 
13 different with each Latei on we shall meet with the 
same doctnne m the subtle doctoi Caidan, though strange!} 
disguised With the Romans, before they were initiated 
into the learning of Greece, astrology was only another 
name for sorcery. Most readers will remember the picture 
m Tibullus of the witch who can draw down the moon by 
her charms, or succour the labouring moon. They can 
understand the idea of Heraclitus (for Greece, too, passed 
through this stage of meteorological psychology), who 
thought that tiuth is mixed up with the atmosphere, and 
that the sage breathes it The same idea is thus rendered 
by Ond, Fasti 1 473, — 

“ Quse, sirmil retheieos ammo conceperat ignes, 

Ore dabat veio caimina plena dei ” 

This is the genuine ivOova-iao-pos Nearly every one js 
famihar with the famous passage in the fourth Geoigic, 
beginning f< Esse apibus pattern divince mentis et haustus," 
and the noble commentary of the poet which follows 

It was the sober belief of primitive Greece that the sun 
was a toich, and the stars candles peuodically lit and 
extinguished. Xenophanes was the first philosopher who 
developed this astrological idea, and expounded the con- 
nection of the stars with the earth Xenophanes thought 
that the stars were meteors, that is, terrestrial effluvia 
This enables us to explain the malignant influence on plants 
and animals which both Greeks and Romans attributed to 
the stars, and expressed respectively by the words aerrpo- 
fiokela-da i and side) a ? i. The latest development of this belief 
is to be found in an English philosopher, who has written a 
book which proves that epidemics are due to the shocks of 
comet 3 (Forster, Illustrations of the Astronomical Origin of 
Epidemic Diseases , Chelmsford, 1829) An American, m 
a work which shows some lucid intervals, borrows directly 
the thesis of Xenophanes, and demonstrates that wicked 
men contaminate the heavens and stars by their breath 
Modern hallucinations are often the best commentary on 
ancient errors. 

But the true source of astrology must be sought for m a 
remoter age than any we have yet reached. So far we 
have seen men grouped together as nations, possessing laws, 
reckoning more or less perfectly the course of time, making 
capital out of the defects of their calendar, like the Romans, 
or, it may be, complaining of those defects, and hailing the 
advent of a Meton like the Athenians m Aristophanes’s 
Clouds But there must have been long preceding ages 
duung which the passage of time was unmarked and 
uniecordod. Does not this idea of time mark the first 
stage of civilisation 1 Some savages cannot reckon at all , 
otkeis, like children, cannot go farther back than yesterday, 
or the day before yesterday , others, again, can only mark 
the year by the changes of the seasons, and then only land- 
marks for the past are great calamities which have befallen 
the tube. But it would be a great mistake to conclude 
that Chaldeans, Persians, Egyptians, &c , set to work 
methodically to invent a system of notation, and to map 
out time into years and months. Assuredly, if men had 
had on other end m view than the possibility of some dev 
or other keeping double entry, figures would be still to seek. 
Similarly, if men had thought that the chief result of the 
various researches and discoveries which a calendar pre- 
supposes, would be to enable them to make an appointment 
a month beforehand, the inducement would have proved 
insufficient. Fortunately, there were other and higher 
motives to urge on our ancestors of various races m the 
path of discovery — those of religion and of astrology. The 
earth, as Hesiod tells us, was once a common abode of gods 


and men These are two remaikable lines of Homer (Od. 
xvin 136), which Aristotle quotes, and Cicero has ti ins- 
tated . — 

“ T oTos yhp v6os 1 <tt\v ivix^ovlmv avBpdnrtav 
olov eV factp &y juri irarfjp avtipZv re 9ewv re ” 

Such was Homer’s astrology But as, in course of time, 
each superior race in turn degenerated through the effects 
of conquest, either by mixing with inferior races, or by 
oppressing their equals (thus, for instance, the Lacede- 
monians mixed with the Messemans or Helots, and thus 
the primitive Aryans oppressed the Dravidian tribes), as 
each race passed from the age of gold, the age of innocence, 
to the age of bronze or iron, of Krali or evil, so, to com- 
pensate m some way for the loss of morality, we find 
them making discovenes m science and art Thus swords 
were forged of iron, notwithstanding that iron (according 
to the Finnish legend) haa sworn never to slay men 
Thus, too, they began to distinguish the several constella- 
tions through wduch the sun appeared to pass Let us 
turn to the strange Theogony of Hesiod (1 119 seq), we 
shall find that Chaos is the parent of Night and Erebus , 
but the Earth, — seemingly because it had been the peace- 
ful abode of the Immoitals who dwell on the snowy peaks 
of Parnassus, partly, too, because the fairest of the Im- 
mortals is Love, — the Earth is the paient of the Heavens . — 

“ Tellus vero pmnum qmdem genuit parem sibi 

final nm stellis oiuatum ut lpsam totam obtegat, 

Utque beatis sedes Divis tuta semper,” &c 

That the gods inhabited the mountains or groves before 
they migiated to heaven is a univeisal belief. Butin what 
can this heaven of the gods be said to resemble earth 1 A 
tradition, which Mamlius has preserved, informs us that 
when Justice was banished from the earth she took up her 
abode, not in the heart of a king of France (there was 
then no France or king m the modern sense of the word), 
but in heaven as one of the constellations of the zodiac. 

The zodiac was the heaven w Inch exactly corresponded to 
the earth (the first astronomers, we need not remark, knew 
nothing of declinations), it was the zodiac winch pro- 
tected the eaith, taught the earth its duties, pointed out 
not only days and seasons, but the proper work for each 
day and season. The zodiac was the fiist book that lay 
open for all to read, written m runes, as the Scandinavians 
thought, — in mm and clif as the Arabs interpreted it, — 
and m the hieroglyphics of annuals and symbols, accoidmg 
to Assyrians and Egyptians But, alas ! this grand con- 
ception, which seemed so true to the fiist astronomers, was 
obscured by the continual displacement of the zodiac. 
Thus, m judicial astrology the sign under which a child is 
born is always the ram, as in our almanacs it is the first 
sign of the year. Thus, too, the sign of Jupiter % m a 
slightly altered shape, still heads our prescriptions. Ncr 
is this the only remaining tiace of zodiacal belief For 
not only was agricultural and political life regulated at first 
directly by the zodiac, and then through, the calendar, but 
the zodiac applied no less to civil life Hence the Roman 
ides and kalends, hence the Greek decade, hence the w r eek 
of the Jews and other nations. This is not the place to 
discuss the difficult question of the relation of the zodiac 
to the week , for our purpose it is enough to observe, that 
it was by the days of the week, each placed under the pro- 
tection of some stellar deity, that the priests legulated the 
whole civil life of a nation, its law courts, its markets, and 
mainages. The primitive w'eek began with the day of 
Saturn, the ancient Bel of the Assyiians, so called in dis- 
tinction from the younger Bel, i e., Jupiter, and it ended 
with the day of Venus, the Assyrian Mylitta. This day, 
which was afterwards held accursed by the Christian 
Fathers, was probably consecrated to marriage?. Saturn’s 
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day, or the clay of Soetere, was identified with the Sabbath, 
and Sunday with the Lord’s day , the day of Yen us with 
that of Fuga, the goddess of love (Friday) , Jove’s with 
that of the Norse Thor (Thursday), Mercury’s with that of 
Woden, the god who grants wishes (Wednesday); and Mais’s 
with that of Tiw, the god of war (Tuesday) The Latin 
division of days into dies fasti and nefasti has perpetuated 
the same distinction of lucky and unlucky days which in- 
spired Hesiod’s Works and Days. Many a tradesman at 
Lome must have made the same complaint as La Fontaine’s 
cobbler, “ On nous rume en fetes ” With the Arabs Tues- 
day and Wednesday were the days for blood-letting, Mars 
being the lord of iron and blood, and Mercuiy of the 
humours Even at the present day, travellers tell us, w hen 
an auspicious day has been pioclaimed by the astrologers, 
the streets of Baghdad may be seen running with blood 
fiom the barbers’ shops We see how soon the invention of 
the week became the engine of politicians and astrologers 

Our investigations have now brought us to judicial 
astrology, which is nothing else than the corruption of the 
purer astrology, the various phases of which we have 
attempted to tiace. In a book published at Geneva m 
1643, the year of Condi’s great victory, and of the succes- 
sion of Louis XIY , entitled Janua Awea ? eserata quatuor 
linguai um, 12mo, by J. A. Comenius, we find the follow- 
ing definition — “ Astronomus siderum meatus seu motus 
considerat Astrologus eoiumdem eficaciam, influxum , et 
effedum ” Kepler was moie cautious m his opinion , he 
spoke of astronomy as the wise mother, and astiology as 
the foolish daughtei, but he added that the existence of the 
daughter was necessary to the life of the mother Tycho 
Biahe and Gassendi both began with astrology, and it was 
only after pursuing the false science, and finding it wanting, 
that Gassendi devoted himself to astronomy In then 
numerous allusions to the subtle mercury, which the one 
makes when treating of a means of measuring time by the 
efflux of the metal, and the other in a treatise on the 
transit of the planet, we see traces of the school in which 
they served their first appienticeship Huyghens, more- 
over, in his great posthumous work, Cosmotheoi os, seu de 
terns coelestibus, shows himself a more exact obsener of 
astrological symbols than Kircher himself m his Iter 
exdaticum. In that remarkable discussion on the plurality 
of woilds, which was at once translated into Fiench, and 
afterwards reproduced m a popular form by Fontenelle, 
Huyghens contends that between the inhabitants of differ- 
ent planets there need not be any gi eater difference 
than exists between men of diffeient types on the earth. 
“ There are on the earth,” continues this rational interpreter 
of the astrologers and chiromancers, “ men of cold tempera- 
ment who •would thrive in Satmn, which is the furthest 
planet from the sun, and there are other spirits warm and 
ardent enough to live in Venus.” Astrology among the 
Egyptians, the Chaldeans, and at Alexandria, had estab- 
lished a complete parallelism between men of different 
types and the planets, on the basis of their relative distance 
from the sun. These different types of character had been 
fixed by the Greeks in their conception of the planetary 
gods, Apollo, Mars, Mercury, Jupiter, and Venus To 
these the cabahsts added the moon, as the planet corre- 
sponding to the phlegmatic temperament of the northern 
races. Apollo represented the nervous physique which 
Carus has rightly pronounced the most intellectual. But 
whence did the notion of this parallelism originate! The 
solution of this problem will elucidate the practical side of 
astrology. 

Let us once more revert to the first infancy of science 
From the general tendency of primitive man to bring all 
knowledge under a single head, we may safely conclude 
that the first study of the heavens embraced and dominated 
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over every other attempt at science The cosmogonists 
pretended to explain the earth by the heavens, but as they 
were bound to proceed from the known to the unknown, 
they did, m fact, explain the heaven by the earth and, 
m particular, by men. Hence, m many mythologies, the 
universe is an egg, and m that of Finland a duck’s egg, 
the spots on the shell representing the constellations. 
Later on we find the eternal revolution and renovation of 
the universe symbolised by a serpent biting its tail Lastly, 
the universe as a perfect and harmonious order, a koV/aos, 
is conceived as the highest organism to be found on earth, 
a huge animal This cosmical animal m turn, owing to the 
interlacing of religious ideas, images, and symbols, w'as 
supposed to influence the different parts of the body. This 
gives us the clue to the first steps of medical science, 
which, hke the other sciences, began by being astrological 
In short, the first encyclopaedia was astiology There is a 
well known story of the case of two brothers who fell ill at 
the same instant Posidonius the astiologer, on being 
consulted, pronounced that they were bom under the same 
constellation Hippociates the physician concluded from 
the coincidence that they must be twins , yet even Hippo- 
crates could not lid himself of the terrestrial theory of the 
heavens (See chap 11 , de amis, de aquis, de locis ) The 
Egyptians peopled the constellations of the zodiac with 
genu, the ram (Ainum) was lord of the head, the bull 
(Apis), of the neck and shoulders, the twins (Hercules and 
Apollo), of the arms and hands , and lastly, to the fishes 
were assigned the feet The Persians, again, ascribed to 
the empyrean generally the influence over the citadel of 
the body — the head Dionysius the Aieopagite, indulging 
his religious proclivities, established hierarchies of genii m 
the constellations The Assynans weie led by their form 
of government to place thnty-six conciliar-gods in the 
twelve signs of the zodiac, and to the mterpieter-gods, 
whose province it was to inspect and survey the various 
divisions of the heavens, they allotted the wandering 
planets. Whenever a new discovery was made m medicine 
or science, the province of the god-stars was immediately 
enlarged , thus the Egyptians, observing the symmetry of 
the human body, and connecting this with the dualism of 
human faculties, at once made the sun (Ila) the lord of the 
foiehead, the moon mistress of the biam, and Mercury of 
the tongue , but to Saturn they assigned only the left eye , 
to Jupiter was given the light , Mars had the right nostril, 
Venus the left. Meanwhile, m another quarter of the globe 
a rehgion was growing up, — a leligion of mild anthropo- 
morphism, wholly lemoved from Onental transcenden- 
talism. It is in Gieece, whose deities had been gradually 
moulded and dulled so as to serve as types of men and 
manners, that we must look for the key of astrology. 
Jupiter, the embodiment of authonty, and Cronos, or 
Saturn, the impersonation of malignant opposition to 
authority, are the two most prominent figures of ancient 
mythology. Venus was placed below Mars ; that is, the 
sensual passion was subjected to martial ardour. The 
astrologers of the Benaissance deviated from the Egyptians 
in assigning the right nostril to Venus, and the left to 
Mars : the reason was, that, with Cardan and Vanini, Venus 
represented rather the German Fuga than the Eastern 
Myhtta, — chaste love rather than luxury. Those of our 
readers who wish to learn fuither the opinion of Cardan 
and Vanini, we would refer to the Amphitheatrum ceteince 
Provident ice and De admirandis naturae regmee deceque 
mortalium arcanis libri quatuor, in which the mocking 
astrologer breaks a lance with the too subtle philosopher. 
The quarrel between tw r o learned doctors of the art natur- 
ally resulted in the death of the patient. Astrology, 
already at its last gasp, could not bear such rude treatment. 
Vanini, the Lucian among astrologers, the hero; who 
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exclaimed, as lie was being led to the stake, “Courage 
let them see how a philosopher can die,” has in his works 
crushed Aristotle by the help of Averroes, and Averroes 
and Cardan by the help of good sense And yet the good- 
humouied satirist, who suffered for his free speech by- 
having his tongue cut out, and being then burnt at the 
stake, was, notwithstanding, the disciple of Averroes, and 
the admirer of Cardan So true is it that reason m its 
early stages of civilisation is the good genius of the pri- 
vileged few, who, unlike many moderns, have more sense 
than they give themselves credit for, — a privilege which 
they dearly purchased by persecution, or, worse still, by 
neglect 

Under Albumazar (776-885), astrology, returning to 
Persian and Gneco-Egyptian ideas, appears as the legislator 
of action and religion The Caliph Al-Mamun embraced 
the theory of his favourite astrologer, which fixed the 
duration of the Mahometan religion at 544, and that 
of Christianity at 1460 yeais Is not this fact in itself 
sufficient to explode the generally received notion of 
Mussulman intolerance? Cardan developed this thesis 
In one plan he makes Christianity born under Jupiter 
and Mercury (authoiity and cunning) , and, according to 
this horoscope, it was destined to be short-lived For 
once Vamni is found quoting Cardan with ill-concealed 
satisfaction But afterwards, to curry favour with the 
Papacy, he recants, and says that Christianity was bom 
under the most favourable conjunction of the planets 
Jupiter and the sun (authority and justice) Thereupon 
Yanim attacks Cardan under the assumed mask of a Dutch 
atheist This example will suffice to show us how astro- 
logical symbols were employed by the sceptics, and what 
interpretation we must put upon their astrological phrase- 
ology. 

We may now describe the ordinary proceedings of an 
astrologer. The zodiac was first arranged m much the 
same fashion as the cards in the game of Tarots The 
four ages of man had each three houses m the zodiac. 
Each of this triple series was composed of a cardinal, a 
succeeding, and a declining or cadent house. Disastrous 
signs predominated over auspicious. For kings and nobles 
these signs were modified, but they took care to preserve a 
copy of the horoscope to be modified as circumstances 
required. Pascal remarks, — “ They say that eclipses 
portend misfortunes, because misfortunes are common, so 
that, as some ill chance often happens, they are often 
right, wheieas if they said that they portended good 
fortune, they would be generally wrong. They only assign 
good fortune to rare conjunctions of the stars, and this is 
how their predictions rarely fail.” Those ages during 
which astrologers were dominant by the terror they inspired, 
and sometimes by the martyrdom they endured when 
their predictions were either too true or too false, were m 
truth the saddest in the world’s history Faith, to borrow 
their own language, was banished to Virgo, and rarely shed 
her influence on men. Cardan, for instance, hated Luther, 
and so changed his birthday m order to give him an un- 
favourable horoscope. In Cardan’s times, as in those of 
Augustus, it was a common practice for men to conceal the 
day and hour of their birth, till, like Augustus, they found 
a complaisant astrologer But, as a general rule, astrolo- 
gers did not give themselves the trouble of reading the 
stars, they contented themselves with telling fortunes by 
faces. They practised chiromancy, and relied on after- 
wards drawing a horoscope to suit. As physiognomists 
their talent was undoubted, and we may again call Vamni 
as a witness that there is no need to mount to the house- 
top to cast a nativity. “ Yes,” he says, “I can read his 
face , by his hair and his forehead it is easy to guess that 
the sun at his birth was m the sign of Libra and near 


Venus. Nay, his complexion shows that Venus touches 
Libra By the rules of astrology he could not lie ” No 
doubt, by the rules of chiromancy, a calm forehead,, 
clustering locks, a clear and sangmne complexion, aie signs 
of sincerity If we combine Apollo and Venus, i s., manli- 
ness and tenderness, the product is sincerity. If w o wish 
to see this type of character to perfection, ve have only to 
look at a good portrait of Spinoza 

In conclusion, we shall give a few salient facts concern- 
mo- the astrologers and their predictions, remaikable either 
for their fulfilment, or for the rum and confusion they 
brought upon their authors. We may begin with one 
taken from Bacon’s Essay of Prophecies — “ When I was in 
Fiance, I heard from one Dr Pena, that the queen mother, 
who was given to curious arts, caused the king her hus- 
band’s nativitie to be calculated, under a false name , and 
the astrologer gave a judgment, that he should be killed in 
a duell, at which the queene laughed, thinking her hus- 
band to be above challenges and duels , but he was slaine, 
upon a course at tilt, the splinters of the staffe of Mon- 
gomeiy going in at lus bever ” A favouute topic of the 
astrologers of all countries has been the immediate end of 
the world. As early as 1186 the earth had escaped one 
threatened cataclysm of the astrologers. This did not pre- 
vent Stoffler from predicting a universal deluge for the 
year 1524 — a year, as it turned out, distinguished for 
drought His aspect of the heavens told him that m that 
year three planets would meet m the aqueous sign of 
Pisces The prediction was believed far and wide, and 
president Aunal, at Toulouse, built himself a Noah’s ark — 
a curious realisation, in fact, of Chaucer’s meny invention 
in the Miller’s Tale. In China any false prediction of the 
astrologers was punished with death But, as Juvenal 
remarks in his Siath Satire, the astrologeis’ chief power 
depends on their persecution. M Hofer cannot peisuade 
himself that the Chinese possessed any extensivo astrono 
mical knowledge which they afterwards forgot. Still, the 
position of the astrologists, that is, the astrono rneis, in 
China sufficiently explains this relapse in asti onomy They 
preferred to trust to chance, and live m honour with 
credulous emperors, at the risk of being hanged by those 
they failed to please Inoidinate rewards and liioidinate 
punishments made them indifferent to all pure love of 
science, and life with Orientals has always been reckoned a 
small stake in the game. Not only was Tycho Brahe from 
his fifteenth year devoted to astrology, but adjoining his 
observatory at Uranienburg, the astronomer royal of Den- 
mark had a laboratory built in order to study alchemy, and 
it was only a few years before his death that he finally 
abandoned astrology. We may here notice one very 
remarkable prediction of the master of Kepler. That ho 
had carefully studied the comet of 1577 as an astionomer, 
we may gather from his adducing the very small parallax 
of this comet as disproving the assertion of the Aristotelians 
that a solid sphere enveloped the heavens. But besides 
this, we find him m his character of astrologer drawing a 
singular prediction from the appearance of this comet. It 
announced, he tells us, that m the north, in Finland, there 
should be born a prince who should lay waste Germany 
and vanish in 1 632 Gustavus Adolphus, it is well known, 
was born m Finland, overran Germany, and died in 1632 
The fulfilment of the details of this prophecy was, of 
course, nothing but a lucky hit, but we may convince 
ourselves that Tycho Brahe had some basis of reason for 
his prediction. He was no dupe of vulgar astrology, but 
gifted rather with a happy inspiration like that of Paracel- 
sus, who saw m himself the forerunner and prototype of 
the scientific ascendency of Germany. Born m Denmark 
of a noble Swedish family, a politician, as were all his 
contemporaries of distinction, Tycho, though no cojuror. 
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could foresee tlie advent of some great northern hero. 
Moreover, he was doubtless well acquainted with a very 
ancient tradition, that heroes geneially came from the 
northern frontiers of their native land, where they are 
hardened and tempered by the threefold struggle they 
wage with soil, climate, and baibanan neighbours. 

Kepler explained the double movement of the earth by 
the rotation of the sun. At one time the sun presented its 
friendly side, which attracted one planet, sometimes its 
adverse side, which repelled it. He also peopled the 
planets with souls and genu He was led to his three 
great laws by musical analogies, just as later on an organist 
of Hanover, William Herschel, passed from music to as- 
tronomy. Kepler, who in his youth made almanacs, and 
once prophesied a hard winter, which came to pass, could 
not help putting an astrological interpretation on the dis- 
appearance of the biilliant star of 1572, which Tycho had 
observed Theodore Beza thought that this star, which in 
December 1573 equalled Jupiter in biilhancy, predicted 
the second coming of Christ. Astronomers weie only then 
beginning to study variable and periodic stars, and disturb- 
ances m that part of the heavens, which had till then, on 
the authority of Anstotle, been regarded as mcoiruptible, 
combined with the troubles of the times, must have given 
a new stimulus to belief in the signs m heaven. Mon- 
taigne (Essais, lib. 1 . chap. 10) relates a singular episode 
m the history of astrology Charles Y. and Francis I , 
who both bid for the friendship of the infamous Aretm, 
surnamed the divine, both likewise engaged astiologers to 
fight their battles. In Italy those who piophesied the rum 
of France were sure to be listened to. These prophecies 
affected the public funds much as telegrams do nowadays 
“ At Home,” Montaigne tells us, “ a large sum of money 
was lost on the Change by this prognostication of our 
mm ” The marquis of Saluces, notwithstanding his 
gratitude to Francis I. for the many favours he had re- 
ceived, including his marquisate, of which the brother was 
despoiled for his benefit, was led in 1536 to betray his 
country, being scared by the glorious prophecies of the 
ultimate success of Charles V. winch were then life. The 
influence of the Medici made astiologers popular m France. 
Richelieu, on whose council was Gaffarel, the last of the 
cabalists, did not despise astrology as an engine of govern- 
ment. At the birth of Louis XIV a ceitam Morin de 
Yillefranche was placed behind a curtain to cast the nativity 
of the future autocrat. A geneiation back the astrologer 
would not have been hidden behind a curtain, but have 
taken precedence of the doctor. La Bruyfere dares not 
pronounce against such beliefs, “ for there are perplexing 
facts affirmed by grave men who were eye-witnesses ” In 
England William Lilly and Robert Fludd were both dressed 
i n a little brief authority. The latter gives us elaborate rules 
for the detection of a thief, and tells ns that he has had 
personal experience of their efficacy. “ If the lord of the 
sixth house is found in the second house, or in company 
v ith the lord of the second house, the thief is one of the 
family If Mercury is in the sign of the Scorpion he will 
be bald, &c .” Francis Bacon abuses the astrologers of his 
day no less than the alchemists, but he does so because 
he has visions of a reformed astrology and a reformed 
alchemy. Sir Thomas Browne, too, while he denies the 
capacity of the astrologers of his day, does not venture to 
dispute the reality of the science. The idea of the souls of 
men passing at death to the stars, the blessedness of their 
particular sphere being assigned them according to tbsir 
deserts (the metempsychosis of J. Reynaud), may he re- 
garded as a survival of religious astrology, which, even as 
late as Descartes’s day, assigned to the angels the role of 
moving the planets and the stars J oseph de Maistre, the 
last and ablest champion of old-fashioned orthodoxy, be- 


lieved m comets as messengers of divine justice, and m 
animated planets, and declared that divination by astrology 
is not an absolutely chimerical science. Lastly, we may 
mention a few distinguished men who ran counter to their 
age m denying stellar influences. Aiistarchus of Samos, 
Martianus Capella (the precursor of Copernicus), Cicero, 
Favonnus, Sextus Empiricus, Juvenal, and m a later age 
La Fontaine, a contemporary of the neutral La Bruy&re, 
were all pronounced opponents of astrology 

In England Swift may fanly claim the credit of having 
given the death-blow to astrology by his famous squib, en- 
titled Pt ediction for the Year 1708, by Isaac Bicker staff, Esq 
He begins by professing profound belief in the art, and next 
points out the vagueness and the absurdities of the philo- 
maths. He then, m the happiest vein of parody, proceeds 
to show them a more excellent way . — “ My first prediction 
is but a trifle, yet I mention it to show how ignorant these 
sottish pretenders to astrology are m their own concerns • 
it refers to Partridge tho almanac-maker. I have con- 
sulted the star of his nativity by my own rules, and find 
he will infallibly die upon the 29 th of Maicli next about 
eleven at night of a raging fever. Theiefoie I advise him 
to consider of it and settle his affaus in time.” Then fol- 
lowed a letter to a peison of quality giving a full and par- 
ticular account of the death of Partridge on the very day 
and neaily at the hour mentioned In vain the wretched 
astiologer protested that he was alive, got a literary friend 
to write a pamphlet to prove it, and published his almanac 
for 1709 Swift, m his reply, abused him for his want of 
manners in giving a gentleman the lie, answered his argu- 
ments seriatim, and declared that the evidence of the publi- 
cation of another almanac was wholly u relevant, “ for 
Gadhury, Poor Robin, Dove, and Way do yearly publish 
their almanacs, though several of them have been dead 
since before the Revolution.” 

Seeing that astrology once peimeated all sciences, all 
religion, and all politics, it is not strange if traces of it 
ci op up when we should least expect them. To astrolo- 
gical politics we owe the theory of heaven-sent rulers, 
instruments m the hands of Providence, and saviours of 
society. Napoleon as well as Wallenstein believed in his 
star. Even now that the science is dead it lives on in our 
language. Many passages in our older poets are unintel- 
ligible without some knowledge of astrology. Chaucer 
wrote a treatise on the astrolabe ; Milton constantly refers 
to planetary influences ; in Shakspeare’s King Lear , Glou- 
cester and Edmund represent respectively the old and the 
new faith. We still contemplate and consider; we still speak 
of men as jovial , saturnine , or mercurial ; we still talk of 
the ascendency of genius, or a disastrous defeat. 

Etymologies — Belief m the influence of the heavens, the air, 
and the flight of buds upon human affairs has left traces m all 
languages The Greek &crrpo/3o\e7cr6at, and the Latin sideran , 
sideratio, lemplum, have been alieady referred to In French, 
heur , malheur , heureux, malheureux, are all derived from the Latin 
augunum ; the expression n& sous me mauvaise Uoile, horn under 
an evil star, corresponds (with the change of Uoile into astre) to 
the word maUtru, m Provencal malastrue , and son. Itoile pdlit, his 
star grows pale, belongs to the same class of illusions. The Latm 
ex augurio appears in the Italian sdagura, sciagurato, softened into 
sciaura, sciaurato, wretchedness, wretched The influence of a 
particular planet has also left traces m various languages ; but these 
must rather be explained hy chiromancy than by astrology. The 
French and English jovial and the English saturnine coirespond 
rather to the gods who served as types m chiromancy than to the 
planets which hear the same names But this is not the case with 
the expressions bien or mal lunS, well or ill-mooned, avoir un guar- 
her de lune dans la tite, to have the quarter of the moon in one’s 
head, nor with the German mondsiLchtig and tlie English moon- 
struck; the fundamental idea of such expressions lies m the extra- 
ordinary opinions formerly held about the moon The belief in 
good or evil influence by the mere medium of a look has also left ita 
mark on language ; as in the Italian il burn , 1 1 cattiv' oaihio, the good, 
or evil, eye ; lajettatura, bewitching by a look, &c. (J. Aj 



744 


Orijnn 
flf the 
Science. 


ASTKON OMY 


A STRONOMY (from a mpov, a star, and vega, to classify 
or arrange) is the science which deals with the dis- 
tubution, motions, and chaiactenstics of the heavenly 
bodies. It is here treated of under two heads . first, the 
History of Astronomy, and, secondly, Theoretical Astro- 
nomy, m which the diflerent theories of the motions of the 
celestial bodies aie explained, and such facts described 
as observation lias made known respecting their nature 
and constitution. 

Part I —History op Astronomy. 

Asti onomy may pi obably be 1 egai ded as the most ancient 
of the sciences Even the least civilised races must have 
recognised the regular vicissitudes of day and night (and, 
therefoie, the diurnal course of the sun), while before long 
the variety and succession of the seasons would be noted, 
and then cause— the oblique annual motion of the same 
luminary — would be recognised The moon m the sun’s 
absence is so conspicuous and so useful that her motions, 
her vanous phases, and her regular disappearance and return 
after equal intervals of time, must have been watched in 
the earliest times with attention and interest. The occur- 
rence of eclipses and other unusual phenomena would 
stimulate closer scrutiny. The spectacle of the starry 
heavens, seemingly unchangeable, save for the motions of 
a few wandeung oibs along a certain zone of the star-sphere, 
-eaily suggested an association between the fates of men 
and nations and these emblems of unchanging destiny on 
the one hand and of the changeful lot of mankind on the 
other Thus astr ology had its 01 igm, — a superstition which 
bore the same relation to astionomy that alchemy bore to 
chemistry. Like alchemy, astrology was of service — 
superstition though it was— m encouraging observation and 
in leading to discoveries of interest 
But though mankind weie probably first impelled by 
motives of mere curiosity to obsei ve the courses of the stars, 
no great length of time could have elapsed eie they perceived 
that the regular and uniform revolutions of the heavens 
might be rendered subservient to their own wants and con- 
veniencies By the help of the stars the shepherd, dm mg the 
night, could count the hours, the traveller tiack his course 
thiough the uniform wastes of the desert, and the manner 
guide his bark over the ocean: the husbandman, 'also, learned 
to regulate Ins labours by the appearance of certain constel- 
lations, which gave him warning of the approaching seasons 
The indications denved fiom the simple observation of 
such phenomena were doubtless extremely vague ; but as 
civilisation advanced, the necessity of determining accurately 
the length of the solar year and of the lunai month, in order 
to regulate the calendai and the religious festivals, led to 
the accumulation and comparison of different observations, 
whereby eriors w r eie gradually diminished, and the founda- 
tions laid of a more peifect science. 

Astionomy thus presenting so many objects of curiosity 
and interest, and having so many practical uses, could not 
fail to be one of the sciences first cultivated by m ankin d. Its 
origin is, consequently, hid amidst the obscurity of remote 
ages, and is, in fact, coeval with the earliest development 
of the human intellect The records or traditions of almost 
every ancient nation furnish some traces of attention to the 
state of the heavens, and of some rude attempts to discover 
the laws, the order, and the period of the most remarkable 
phenomena, such as eclipses of the sun and moon, the 
motions of the planets, and the heliacal risings of the princi- 
pal stars and constellations. The Chaldeans and Egyp tia ns , 


Chinese and Indians, Gauls and Peruvians, equally regard 
themselves as the founders of astronomy, — an honour, 
however, of which Josephus deprives them all, in order to 
ascribe it to the antediluvian patnarchs The fables 
1 elating to the two columns of brick and marble which 
these sages are said to have erected, and on which they 
engraved the elements of their astronomy, to preserve them 
fiom the universal destiuction by fire and water to which 
they are said to have learned fiom Adam the earth was 
doomed, aie not woith the trouble of repetition; nor is 
there any better proof than the assertion of that credulous 
historian, of their acquaintance with the annus magnus, 
the astionomical cycle of 600 years, which bungs back 
the sun and moon to the same points of the heavens so 
nearly, that its discovery implies a pietty correct know- 
ledge of the solar and lunar motions Passing over those 
details of traditional observations or unimportant facts, we 
pioceed to give a brief account of the state of astronomy 
among some early nations who have undoubtedly con- 
tributed to the improvement of the science, or who, at 
least, have tiansmitted to future ages some records of 
then astronomical labouis. 


Astionomy of the Chaldeans, Egyptians , Phoenicians , 

Chinese , and Indians. 

Accoiding to the unanimous testimony of the Greek 
historians, file eailiost traces of astionomical science are to 
be met with among the Chaldeans and Egyptians The 
spacious level and unclouded horizon of Chaldea affoided Chaldeans, 
the utmost facilities for obsei ving the celestial phenomena ; 
and its inhabitants, enjoying the leisure afforded by a 
pastoral life, and stimulated by the vam desire of obtaining 
a knowledge of the future from the aspects of the stars, 
assiduously cultivated astionomy and astrology. By a long 
series of observations of eclipses, extending, according to 
the testimony of some authors, over nineteen centuries, or 
even a longer period, they had discovered the cycle of 223 
lunations, or eighteen solar years, which, by bringing back 
the moon to nearly the same position with respect to her 
nodes, her peugee, and the sun, bungs back tbe eclipses 
m the same order. This is supposed to be the period 
which they distinguished by the name of Saros, They 
had otheis, to which they gave the names of Sossos and 
Eeros; hut nothing positive is known with regard to their 
nature or extent. It is certain, however, that these 
Chaldaic periods, whatever they were, weie purely empiri- 
cal Detected by the comparison of recorded observations, 
they imply neither theory nor science, unless, indeed, a 
simple arithmetical operation is to be considered as such , 
nor is there any reason to suppose that the Chaldeans 
employed any process of computation whatever in their 
predictions of eclipses. Having once established their 
cycle they were m possession of a simple means of predict- 
ing all those which occurred m the course of it, with as 
great a degree of accuracy as they considered requisite. 

The Egyptians were in ancient times the rivals of Egyptians, 
the Chaldeans m the cultivation of astronomy ; and although 
they have left behind them still fewer monuments of their 
labours, they have obtained, through the exaggerated state- 
ments of the Greeks, even a greater reputation The Greeks 

acknowledge themselves indebted to the Egyptians for 
them science and civilisation; but regarding themselves 
likewise as descendants of that ancient people, they indulged 
their vain-glory in magnifying the accounts of the antiquity 
and knowledge of their supposed ancestors. It is not 
improbable that some traditional observations of the 
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heavens, along with some aits indispensable to society been attached m China. The members of this celebrated 
even m its earliest stages, were carried into Europe by tribunal were made responsible with their lives for the 
tubes migrating from the banks of the Nile, and it is accuracy of their predictions, by a law of the empire, which 
certain that the early philosophers of Gieece travelled into ordained that, “ whether the instant of the occurrence of 
Egypt for the purpose of acquiring a more perfect know- any celestial phenomenon was erroneously assigned, or the 
ledge of astionomy than could be obtained m their own phenomenon itself not foreseen and predicted, either negli- 
country. But the facts from which it can be inferred gence should be punished with death ” In the reign of 
that the Egyptians had much to communicate, are few and Tchong-Kang, the two mathematicians of the empire, Ho 
ill-attested. They are also blended with so much absurdity and Hi, were the victims of this sanguinary law — an eclipse 
and fable, that no accurate notions can be foimed, from having taken place which their skill had not enabled them 
the accounts that have been transmitted to ns, of the real to foresee. The empeior Yao, who mounted the throne, 
advances which that people had made in astronomical according to the Chinese annals, about the year 2317 bc, 
science. The puests were the depositanes of the national gave a new impulse to the study of astronomy, which had 
knowledge j and they carefully concealed it from the begun already to decline He ordered his astronomers to 
common people by shrouding it m allegories, traces of observe with the utmost care the motions of the sun and 
which, it has been remarked, may be detected m the msti- moon, of the planets and the stars, and to determine the 
tutions even of the present day. exact length of each of the four seasons To this emperor 

Plioeiu- The Phoenicians aie also generally enumeiated among the are attributed the Chinese division of the zodiac into 28 
cians nations who cultivated astronomy at a very early peuod, constellations, called the houses of the moon, and the severe 
though it does not appear, from any facts mentioned by laws already noticed m regard to the erroneous prediction 
ancient authors, that they devoted themselves specially to of the celestial phenomena Erom the time of Yao the 
the observation of the heavens, or made any discovene3 Chinese year consisted of 3G5£ days They also divided 
relative to the motions of the planets That they excelled the circle into 365 J degrees, so that the sun daily described 
m the art of navigation is certain, from the commercial in his orbit an arc of one Chinese degree Their common 
intercourse which they earned on with many places on the lunar year consisted of 364^f days , and by combining this 
coasts of Afuca and Spam, and with the pnncipalislands of number with 365 J, they formed the period of 4617 years, 
the Mediterranean ; and it may readily be allowed that in after which the sun and moon again occupy the same rela- 
tlieir long voyages they would dnect their course during the tive positions. 

night by the circumpolar stars. If they had any speculative The earliest Chinese obseivations we are acquainted with, 
notions of astronomy, these -weie probably derived from sufficiently precise to afford any result useful to astronomy, 
the Chaldeans or Egyptians were made by Tcheou-Kong, whose reign commenced about 

Chinese, In China, astronomy has been cultivated from the remotest the year 1100 before our eia Two of these observations 

ages, and has always been considered a science indispensably are meridional altitudes of the sun, obseived with gieat 
necessary to the civil government of the state. The care at the village of Loyang, at the time of the summer 
Chinese boast of a senes of eclipses, recorded in the annals and winter solstices. The obliquity of the ecliptic thus 
of the nation, extending over a period of 3858 years, all determined at that remote epoch is 23° 54' 3"T5 — a result 
of which, they affirm, were not only carefully observed, which perfectly agrees with the theory of universal gravita- 
but were calculated and figured previous to their occurrence, tion. Another observation made about the same time 
The same motives which led the Chaldeans and Egyptians relates to the position of the wmtei solstice m the heavens ; 
to attend to the celestial phenomena, namely, the legula- and it also corresponds to within a minute of a degree with 
tion and division of time, had equal influence among the the calculations of Laplace. Laplace considers this extra- 
Chinese, and we accordingly find the care of the calendar oidmary conformity as an indubitable proof of the authen- 
occupymg the attention of their eailiest princes The ticity of those ancient observations The golden age of 
empeior Fou-Hi, whose reign commenced about 2857 years Chinese astronomy extended from the reign of Fou-Hi to the 
before our era, is said to have assiduously studied the year480BC, — that is, over a space of 2500 years. It is only, 
motions of the celestial bodies, and laboured to instruct his however, towards the latter part of this long period that the 
ignorant subjects m the mysteries of astionomy. But as history of China becomes in any degree authentic , and the 
they were not yet enlightened enough to comprehend his true date which must be assigned for the commencement of 
theoiies, he was obliged to content himself with giving observations on which any reliance can be placed, is the 
them a rule for the computation of time by means of the year 722 B c , that is, 25 years posterior to the era of 
numbers 10 and 12, the combination of which produces Nabonassar. From that period to the year 400 BO., Con- 
the cycle of 60 years, which is the standard or unit from fucius reckons a series of 36 eclipses, and of these 31 have 
which they deduce their hours, days, and months. Tiadi- been verified by modern astronomers. After this the 
tion is silent with respect to the sources from which Fou- science fell into great neglect, notwithstanding the invete- 
Hi derived hm own knowledge In the year 2608 b.c , rate tenacity with which the Chinese in general adhere to 
Hoang-Ti caused an observatory to be built, for the pur- their ancient customs The decline of their astronomy is 
pose of correcting the calendar, which had already fallen ascribed, whether justly or not, to the barbarous policy 
into great confusion, and appointed one set of astronomers of the emperor Tsm-Chi-Hong-Ti, who, in the year 221 
to observe the course of the sun, another that of the moon, b a, ordered all the books to be destroyed, excepting those 
and a third that of the stars It was then discovered that only which related to agriculture, medicine, and astrology, 
the twelve lunar months do not exactly correspond with a the only sciences which he considered as being of any use 
solar year ; and that, in order to restore the coincidence, it to mankind. In this manner, it is said, the precious 
was necessary to intercalate seven lunations in the space mass of astronomical observations and precepts which had 
of nineteen years. If this fact rested on undoubted evi- been accumulating for ages was irretrievably lost, 
dence, it would follow that the Chinese had anticipated On considering attentively the accounts which have 
the Greeks by 2000 years m the discovery of the Metonic been given of the Chinese astronomy, we find that it 
cycle The reign of Hoang-Ti is also rendered memorable consisted only in the practice of observations which led to 
by the institution of the Mathematical Tribunal, for pro- nothing more than the knowledge of a few isolated facts, 
motmg the science of astronomy, and regularly predicting The missionaries who were sent out by the Jesuits about 
eclipses, to which an extiaordmary importance has always the end of the 17th century, to whom we are indebted for 

II. — 94 
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\vkat is known of the early history of China, either seduced 
by some appeaiances of truth, or thinking it prudent to 
conciliate the people whom they were attempting to convert, 
adopted their marvellous relations regarding the antiquity 
of their science, and spread them over Europe As the 
history of the nation begins to become more authentic, 
their astronomy shrinks into its real, insignificant dimen- 
sions. Superstitiously attached to their ancient usages, 
and blindly adopting the habits of their ancestors, the 
Chinese continued to observe the heavens from century 
to centuiy without making the slightest advances m theo- 
retical knowledge In later times they have adopted many 
improvements, for which they are entirely indebted to 
foreigners 1) unrig the time of the caliphs many Maho- 
metans passed into China, carrying with, them the astro- 
nomical methods and knowledge of the Arabians, The 
missionaues mtioduced the science of Europe, and the 
most that can be said in praise of the Chinese is, that then 
Government sometimes relaxed so far its spirit of jealousy 
and exclusion, as to afford protection to these strangeis, 
adopt their arts, and place them at the head of the 
Mathematical Tribunal 

id ns The astronomy of the Indians forms one of the most 
curious problems which the history of science presents, 
and one which, notwithstanding much discussion, still 
continues involved m great uncertainty. Of the science of 
the ancient nations of which we have already spoken, the 
accounts which have come down to our times are founded 
on conjecture and tradition , for few monuments remain 
to confinn or confute the glowing descriptions which 
authors have given of its high antiquity and great perfec- 
tion But the claims of the Indians rest on a more solid 
foundation. We aie in possession of the tables from 
which they compute the eclipses and places of the planets, 
and of the methods by which they effect the computation , 
we have, m short, an Indian astronomy committed, to 
writing, which represents the celestial phenomena with 
consideiable exactness, and which, therefuie, could only be 
produced by a people far advanced m science But the 
difficulty the problem presents is the determination of the 
sources whence this science ongmated and the epoch of 
its existence — the question whethei it was created by the 
people who now blindly follow its piecepts without under- 
standing its pnnciples, or was communicated to them by an- 
other race of a more original genius through channels with 
which we are unacquainted Some authors regard India 
as the cradle of all the sciences, particularly of astronomy, 
which they suppose to have been cultivated there from the 
remotest ages , others date the origin of the Indian astro- 
nomy from the period when Pythagoras travelled into that 
country, and earned thither the arts and sciences of the 
Greeks , a third opinion is, that astronomy was conveyed 
to India by the Arabians in the 9th century of our era, 
and that the Brahmins are only entitled to the humble 
mciit of adapting the rules and practices of that people to 
their own peculiar methods of calculation. 

Astronomy of the Greeks 

The origin of astronomy m Greece, as in other early 
nations, ascends beyond the period of authentic history 
Thales. The tine foundations of Grecian science were laid by 
Thales, who was born at Miletus 640 years before our era 
He formed a sect which has been distinguished by the title 
of the “Ionian School ” His doctunes regarding astronomy 
contain a few truths which do honour to his sagacity and 
observation, though they are mixed with much eiror and 
absurdity. He taught that the stars are formed of fire , 
that the moon receives her light from the sun, and is 
invisible at her conjunctions, because she is hid in the 
sun’s rays. He also taught the sphericity of the earth, 
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which he placed at the centre of the universe He divided 
the sphere into five zones, by the arctic and antarctic 
circles, and the two tropics , and held that the equator is 
cut obliquely by the ecliptic, and peipendicularly by the 
meridian. He is also said to have observed eclipses ; and 
Herodotus relates that he predicted the famous one which 
put a stop to the war between the Medes and the Lydians 
It does not appear, however, that he ventured to assign 
either the day or the month of the eclipse, so that his 
prediction must have beeu confined to the year. According 
to Callimachus, he determined the positions of the stars 
which form the Lesser Bear, by which the Phoenicians 
guided themselves in their voyages It is difficult, however, 
to conceive how Thales, unacquainted with instruments, 
could determine the positions of stars with so much accu- 
racy as to render any essential assistance to the navigator 
It is probable that he only pointed out the configuiation 
and some of the more biilhant stars of that constellation, 
among which he might remailc that which is nearest the 
pole of the heavens Thales was succeeded by Anaxi- Arnui- 
mandei, to whom also is attributed a knowledge of the miluler 
sphere and of the zodiac According to Diogenes Laertius, 
he, like his master Thales, supposed the earth to be 
spherical, and placed at the centre of the universe, but 
Plutaich ascubes to him the less philosophical opinion of 
its resemblance to a column. He supposed the sun to be 
of equal magnitude with the earth lie invented the 
gnomon, and placed one at Lacedaemon to observe the 
solstices and equinoxes The circumstance which best 
entitles Anaximandci to the gratitude of posterity is the 
invention of geogiaphical charts. Anaximenes succeeded An^i- 
Anaximander m the Ionian school, and maintained nearly lueMH 
the same doctunes Pliny says he w as the first who taught 
the art of constiucting dial's, an invention which, as we ha\ e 
ju«tseen, has also been ascnbed to Anaximander. These 
two philosophers piobably lcvived the knowledge of an in- 
strument, the use of which had been foigotten amidst the 
geneial rudeness and ignorance of their countrymen, Befoie 
their time the Greeks only maiked the divisions of the day 
by the different lengths of the sun’s shadow. Anaxagoras Ann* 
was the disciple and successor of Anaximenes. If tlnsgoras 
philosopher leally entertained the udiculous opinions 
ascribed to him by Plutarch, the Ionian sclioul must rather 
have retrograded than advanced in sound philosophy from 
the time of Thales. He is said to have believed that the 
sun is a mass of red-hot non, or of heated stone, somewhat 
bigger than the Peloponnesus, that the heaven is a vault of 
stones, which is prevented from tumbling only by the 
rapidity of its circular motion, and that the sun is prevented 
from advancing beyond the tropics by a thick and dense 
atmospheie, which forces him to retrace his course. These 
alleged opinions are probably greatly exaggerated ; but it 
does not appear that Anaxagoias contributed much to 
extend the knowledge of the heavens His disiegard for 
the superstitious notions of his age brought its usual penal 
consequences Having shown the reason of the eclipses 
of the moon, he was accused of ascribing to natural causes 
the attnbutes and power of the gods, and having taught the 
existence of only one God, he w r a3 accused of impiety and 
treason towards his country. Sentence of death was pro- 
nounced on the philosopher and all his family; and it 
required the powerful interest of his friend and disciple 
Pericles to obtain a commutation of the sentence into one 
of perpetual banishment 

While the Ionian sect was so successfully employed in 
cultivating and propagating a knowledge of nature in 
Greece, another, still more celebrated, was founded in Italy 
by Pythagoras Pythagoras is said to have acquired in pytLa- 
Egypt the knowledge of the obliquity of the ecliptic, goras, 
and of the identity of the morning and evening stars. 
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What he chiefly deserves to be commemorated for in the 
history of astronomy, is Ins philosophical doctrine regarding 
the motion of the earth He taught publicly that the eaith 
is placed at the centre of the umveise, but among his 
chosen disciples he propagated the doctrine that the sun 
occupies the centie of the planetary world, and that the 
earth is a planet revolving lound the sun. This system, 
which still retains his name, being called the old or 
Pythagoiean system of the universe, is that which was 
revived by Copernicus. It is, however, only just to the 
latter to observe, that there is a vast difference between 
the bare statement of the possibility of a fact, and the 
demonstration of its existence by lrrefiagable arguments 
Pythagoras having remarked the relation which subsists 
between the tone of a musical choid and the rapidity of its 
vibration, was led by analogy to extend the same relation 
to the planets, and to suppose that they emit sounds pro- 
portional to their respective distances, and form a celestial 
concert too melodious to affect the gross organs of mankind. 
Another fancy into which he was led by his passion for 
analogies, was the application of the five geometncal solids 
to the elements of the world The cube symbolically repre- 
sented the earth, the pyramid, file, the octahedron, air, the 
icosahedron, or twenty-sided figure, water; and the dode- 
cahedron, or figure with twelve faces, the exterior sphere 
of the universe Pythagoias left no wntmgs , and it is 
doubtful whether he really entertained many of the opinions 
and reveries which have usually been ascnbed to him 
[olaus Plnlolaus of Crotona, a disciple of Pythagoias, embraced 
the doctime of his master with regard to the revolution of 
the earth about the sun. He supposed the sun to be a 
disk of glass which reflects the light of the universe. He 
made the lunar month consist of 29| days, the lunar year 
‘taa. of 354 days, and the solar year of 365| days. Nicetas of 
Syracuse seems to have been the first who openly taught 
the Pythagorean system of the universe Cicero, on the 
authority of Theophrastus, the ancient historian of astro- 
nomy, gives him the credit of maintaining that the apparent 
motion of the stars arises from the diurnal motion of the 
eaith about its axis, 1 but this rational doctnne seems to 
have been fiist broached by Hcraclides of Pontus, and 
Eephantus, a disciple of Pythagoras. 

-onto The introduction of the Metomc cycle forms an era in 
e * the history of the early astronomy of Greece The Chal- 
deans, as we have already stated, established several 
lunisolar periods ; and the difficulty of reconciling the 
motions of the sun and moon, or of assigning a period at 
the end of which these two luminaries again occupy the 
same positions relatively to the stars, had long embarrassed 
those who had the care of regulating the festivals. Meton 
and Euctemon had the merit of first obviating this diffi- 
culty, at least for a time ; for the motions of the sun and 
moon being incommensurable, no period can be assigned 
which will bring them back to precisely the same situations 
Ihese two astronomers foimed a cycle of nineteen lunar 
years, twelve of which contained each 12 lunations, and 
the seven others each 13, which they intercalated among 
the former. It had long been known that the synodic 
month consisted of 29£ days nearly, and in. order to avoid 
the fraction, it had been usual to make the twelve synodic 
months, which compose the solar year, to consist of 29 and 
30 days alternately ; the former being called deficient and 
the latter full months, Meton made his period consist of 

1 "Nicetas Syracuslus, at ait Theophrastus, coelum, solem, lunam, 
Stellas, supers, denique omnia, stare eenset ; neque, printer terram, 
rem ullam in mundo moyeri ; qu® cum circum axem se summa celen- 
tate conrertat et torqneat, eadem eifici omnia, quasi, stante terra, 
I’celum moYeretur,”-— -(Cicero, Acad Qucest , lib iy. cap 39 ) Co- 
pernicus himself could not bare stated the doctnne with greater 
precision. 
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125 full and 110 deficient months, which gives 6940 days 
for the 235 lunations, and is nearly equal to 19 solar years. 

This cycle commenced on the 16th of July m the year 433 
b c. It was received with acclamation by the people as- 
sembled at the Olympic games, and adopted in all the cities 
and colonies of Greece. It was also engraved m golden 
letters on tables of brass, whence it received the appellation 
of the golden number , and has been the basis of the calen- 
dars of all the nations of modem Europe It is still in 
ecclesiastical use, with such modifications as time has 
rendered necessary. 

Eudoxus of Cnidus, about the year 370 b c., obtained Eiuluw 
great reputation as an astronomer According to Pliny, he 
introduced the year of 365|days into Gieece Archimedes 
says that he supposed the diameter of the sun to be nine 
times greater than that of the moon, which shows that he 
had in some degree overcome the illusions of sense. The 
titles of tlnee of his works have been preserved, — the 
Period or Circumference of the Eaith, the Phenomena, and 
the Mirror. His observatory was still standing at Cnidus 
m the time of Strabo He is noteworthy for his contempt 
of the Chaldean predictions, and for having contributed 
to separate true astronomy from the reveries of judicial 
astrology Eudoxus seems to have been the first who 
attempted to give a mechanical explanation of the appaient 
motions of the planets He supposed that each planet occu- 
pies a particular part of the heavens, and that the path which 
it descubes is determined by the combined motion of several 
spheres performed m different directions. The sun and 
moon had each three spheres ■ one revolving round an axis 
which passes tluough the poles of the earth, and which 
occasions the diurnal motion, a second revolving round the 
poles of the ecliptic, in a contrary direction, and causing 
the annual and monthly revolutions , the third revolving 
in a dnection perpendicular to the fiist, and causing the 
changes of decimation Each of the planets had a fourth 
sphere to explain the stations and retrogradations. As new 
inequalities and motions weie discovered, new spheres wero 
added, till the machinery became so complicated as to be 
altogether unintelligible 

Although Plato can hardly be cited as an astronomer, riato. 
yet the progiess of the science was accelerated by means 
of the lights stiuck out by Ins penetrating genius. He 
seems to have had just notions of the causes of eclipses, 
and he imagined that the celestial bodies originally moved 
m straight lines, but that gravity altered their dnections, 
and compelled them to move in cmves. He proposed to 
astronomeis the problem of representing the courses of 
the stars and planets by circular and regular motions 
Geometry was assiduously cultivated m the school of 
Plato ; and on this account he claims a distinguished place 
among the promoters of true astronomy, 

Astronomy is also under some obligations to Aristotle Aristotle 
In a tieatise which he composed on this science, he recorded 
a number of observations which he had made /* and, among 
others, mentions an occultation of Mars by the moon, 
and another of a star in the constellation Gemini by the 
planet Jupiter. As such phenomena are of rare occurrence, 
their observation proves that he had paid considerable 
attention to the planetary motions. 

A great number of astronomers flourished about this 
time whose labours and observations prepared the way for 
the reformation of the science which was shortly after 
effected by Hipparchus. Helicon of Cyzieus is renowned Helicon, 
for the prediction of an eclipse, which took place, as 
Plutarch affirms, at the time announced. History records 
the names of only three individuals in ancient Greece 
who predicted eclipses, — Thales, Helicon, and Eudemus. 
Eudemus composed a history of astronomy, a fragment Eudeuras, 
of which, consisting of only a few lines, is preserved by 
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Fabricius in the Bibliotheca Gi ceca In this it is mentioned 
that the axes of the ecliptic and equator are separated from 
each other by the side of a pentedecagon, which is equivalent 
to saying that they contain an angle of 24°. This is the first 
value which we find assigned by the Gieeks to the obliquity 
of the ecliptic It is given in round numbers, and may easily 
be supposed to contain an error of a quarter of a degree 

Calippus is celebrated for the period which he formed of 
four Metonic cycles Having observed, by means of an 
eclipse of the moon which took place about six years before 
the death of Alexander, that the Metonic cycle contained 
an error of a fouith of a day, he introduced the period of 
940 lunations, containing four Metonic cycles, diminished 
by one day He likewise formed a collection of obseiva- 
tions on the heliacal risings of the planets Theophrastus 
wrote a history of astronomy, and supposed the Milky 
Way to be produced by the imperfect junction of the two 
hemispheies, which allowed the light to penetrate from 
the firmament beyond Autolycus of Pitane wrote two 
books, — one on the movable sphere, the other on the 
risings and settings of the stars These are the most 
ancient of the astronomical woiks of the Greeks which 
have come down to our times 

Pytheas of Marseilles, about the time of Alexander the 
Great, determined the length of the solstitial shadows in 
various countries by means of the gnomon. He found the 
shadows equal at Marseilles and Byzantium — a circumstance 
which does not give a favourable idea of the accuracy of 
his observations, inasmuch as the difference of the latitudes 
of the two places amounts to 2J degrees The observation 
is, however, interesting, as it is the most ancient of the 
land which has been preserved after that of Tcheou-Kong, 
and as it confirms the successive diminution of the obliquity 
of the ecliptic. Pytheas undertook several voyages foi the 
purpose of obtaining geographical and astronomical infor- 
mation, and advanced noithwards as far as Iceland His 
accounts have been treated as fabulous by Stiabo and 
Polybius, but the accuracy of the greater number of them 
has been confirmed by modern observation and experience 
He was the first whu distinguished the climates by the 
different lengths of the days and nights, 

Astronomy in the School cf Alexandria 

The first astionomers of the Alexandrian school were 
AristiUus and Timocharis, who flouushed under the first 
Ptolemy, about 300 years before Christ. The chief object 
of their labours was the determination of the relative 
positions of the principal stars of the zodiac instead of 
merely announcing them risings and settings, os had been 
the practice of the Orientals and the ancient Greeks The 
observations of these two astronomers conducted Hippar- 
chus to the important discovery of the precession of the 
equinoxes, and served as the basis of the theory which 
Ptolemy, some centunes afterwaids, gave of that pheno- 
menon. 

Anstaichus of Samos, the next m older of the Alexan- 
drian astronomers, composed a treatise On the Magnitudes 
and Distances of the Sun and Moon, which has been preserved 
to our times, In this treatise he describes an ingenious 
method which he employed to obtain the relative distances 
of the two luminaries. At the instant when the moon is 
dichotomised, that is, when the exact half of her disk 
appears to a spectator on the earth to he lllununated by 
the sun’s light, the visual ray passing from the centre of 
the moon to the eye of the observer is perpendicular to the 
lme which joins the centre of the moon and sun. At that 
instant, therefore, he measured the angular distance of 
the two bodies, and finding it to be 87°, he concluded, 
by the lesolution of a right-angled triangle, that the dis- 
tance of the sun is between eighteen and nineteen times 


greatei than that of the moon This method is perfectly 
correct in theory, but it is difficult to be assuied of the 
exact instant of the moon’s dichotomy, and in an angle of 
such magnitude a very small error greatly afiects the 
result The crioi of Aristarchus is veiy consideiable, the 
true angle being about 87° 5 O'. The estimated distance of 
the sun is by consequence far too small , yet the deteumna- 
tion, faulty as it was, contnbuted to expand gieatly the 
existing notions lelative to the boundaries of the universe, 
for the Pythagoreans had taught that the sun is only three, 
oi at most thiee and a half tunes moi e distant than the 
moon. Anothei delicate observation made by Anstaichus 
was that of the magnitude of the sun’s diametci, v Inch, as 
we learn fiom Archimedes, he deteunmed to be the 720th 
pait of the circumference of the cnele which the sun 
describes m his diurnal revolution This estimate is not 
veiy far fiom the truth, and the observation is by no 
means an easy one He embiaced the doctune of Pytha- 
goias lespectmg the caith’s motion, and appears to have 
entei tamed juster notions than any of the astionomers who 
preceded him, regarding the magnitude and extent of the 
universe. The treatise On the Magnitudes and Distances is 
published in the third volume of the works of Dr Wallis, 
with a Latin translation by Cominandine, and some notes 
Eratosthenes, the successor of Anstarchus, a native of Erato- 
Cyiene, was invited to Alexandna by Ptolemy Euergetes, stbenes 
who appointed him keeper of the royal library He is 
supposed to have been the inventor of armillary spheres, a 
species of instrument extensively used by the ancient 
astronomers. By means of an instrument of this kind he 
observed the distance between the tropics to be to the 
whole cucumference of a great cucle as 11 to 83,— a 
ratio equivalent to 47° 42' 39", half of which gives 23° 

51' 19" 5 for the obliquity of the ecliptic This is a veiy 
important observation, and confirms the giadual diminution 
of the obliquity as indicated by theoiy Eratosthenes is 
celebrated as the firstwho attempted, on coriect punciples, to 
determine the magnitude of the eaitli Having remaiked, 
by some means with which we are unacquainted, that 
Syene, the most southern of the cities of ancient Egypt, is 
situated nearly on the same mendian as Alexandiia, lie 
conceived the idea of determining the amplitude of the 
celestial arc intercepted between the zeniths of the two 
places, and of measuung at the same time their distance 
on the ground,— operations which would afford data for the 
determination of the whole length of the tenostiial m en- 
dian Syene was known to be situated exactly under the 
tropic, for at the summer solstice the gnomon had no 
shadow, and the sun’s rays illumined the bottom of a deep 
well in that city On the day of the solstice he found the 
meridional distance of the sun from the zenith of Alexan- 
diia to be 7° 12', or a fiftieth part of the circumference. It 
had also been ascertained by the bmatuts or sun cyors of 
Alexander and the Ptolemies, that the itinerary distance 
between Alexandria and Syene was 5000 stadia , therefore 
5000x50 = 250,000 stadia form the circumfeience of a 
great circle of the earth, or the length of the terrestrial 
meridian Unfortunately, on account of the uncertainty 
respecting the length of the stadium here employed, we 
possess no means of estimating the degree of approximation 
afforded by this lude though ingenious attempt. 

About this time the science of astronomy was enriched 
by the discoveues of some of the distinguished geometri- 
cians whose labours have so greatly extended the glory of 
the Alexandrian school. Euclid, the celebrated author of Euclid, 
the Elements, lived m the reign of the first Ptolemy. He 
composed a book on the sphere, which probably served ns 
a model for future works of the same kind, and was the 
first who treated in a geometrical manner the phenomena 
of the different inclinations of the sphere. Conon of Conon. 
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Samos, the fueml of Aiclnmed.es, collected tlie lecoids of 
eclipses, which, had been obsei ved by the ancient Egyptians , 
and Callimachus ascribes to him the constellation of 

Aida- Berenice’s hair. Aichimedes also claims a high rank 

medes. among the cultivators of astronomy His celebrated 

planetanum, w hicli represented the motions of the sun, 
moon, planets, and starry sphere, has been a frequent 
theme of the praises of the poets . — 

Juia poll, rerumque fidem, legesque deorum, 

Ecce Syracosius tianstulit arte senex ” 

’ — Claudian, Ejpigr IS. 

Apollonius Apollonius of Peiga solved the important problem of the 
stations and letrogradations of the planets by means of 
epicycles and defeients , and he is entitled to the glory of 
having formed the alliance between geometiy and astro- 
nomy, which has been productive of the greatest advantages 
to both 

Hippar- Astronomy, which had as yet only consisted of a know- 

clrns ledge of isolated facts, acquired a systematic form, and 
almost a new existence, from the genius of Hipparchus, 
perhaps the greatest of all ancient philosopher m the 
sciences which are not purely speculative This illustrious 
founder of astronomical science was bom at Nic«a m 
Bithyma, and observed at Rhodes. Flamsteed and Cassmi, 
probably misled by some ambiguous expressions of Ptolemy, 
have related that his obsei vations were made at Alexandria , 
and this opinion seems generally to have been adopted by 
historians. The question lias been examined carefully, and 
at considerable length, by Delambie ( Astionomie Ancieme), 
who comes to the conclusion that there is no reason 
whatever to infer that Ilippaichus ever saw Alexandna 
Ptolemy, in repoitmg the observations of Hipparchus, 
supposed Rhodes and Alexandna to be situated on 
the same meridian, and consequently does not find it 
necessary to mention the place at which the obsei va- 
tions were made. Hipparchus commenced his brilliant 
career by verifying the determination of the obliquity of 
the ecliptic made by Eratosthenes He next directed his 
attention to the length of the tropical year By comparing 
one of his own observations of the summer solstice with a 
similar one made by Aristarchus 140 years befoie, he 
found that the anmently received value of 365} days was 
too great by seven minutes. This leaves the tropical year 
a value still too gieat ; but it is probable that the eiror 
arose from the inaccuracy of the observation of Aristarchus , 
foi the observations of Hipparchus, compared with those of 
the moderns, make the length of the tropical year amount 
to 3G5 days, 5 houis, and 49 minutes, which is only 12 
seconds greater than the truth By a careful observation 
of the solstices and equinoxes, he discovered that the year 
is not divided by these points into four equal paits, the 
sun occupying 04} days m passing from the vernal equinox 
to the summer solstice, and only 92} from the same solstice 
to the equinox of autumn The sun, consequently, remained 
187 days in that part of the ecliptic which lies between the 
equator and the noith pole, and therefoie only about 178 
in the other part This observation led Hipparchus to the 
great discovery of the eccentricity of the solar orbit. He 
accounted for the apparent inequality of the sun’s motion 
by supposing that the earth is not placed exactly at the 
centre of the circular orbit of the sun, and that, conse- 
quently, his distance from the earth is subject to variation. 
When the sun is at his greatest distance, he appears to 
move more slowly ; and when he approaches neaier, Ms 
motion becomes more rapid. The distance of the eaith 
from the centre of the orbit is called the eccentricity; it 
produces an equation between the real and apparent 
motions which is called the (t equation of the centre ” He 
determined the magnitude of this equation in terms of 


the radius of the ecliptic, and fixed the position of the line 
of the apsides, or that which joins the two opposite points 
of the orbit which are at the greatest and least distance 
from the eaith. With these data he foimed the first tables 
of the sun which are mentioned m the history of astronomy. 
The discovery of the eccentncity also led Hipparchus to 
that of the inequality of the lengths of the solar days at 
different seasons of the year. In the interval which elapses 
between the sun’s passage ovci the meridian and his return 
to it the following day, the sun advances by his own proper 
motion towards the east neaily a degree But the rate of 
tins motion is unequal, varying between 57 and G1 mmutes 
of a degree , and the accumulation of the inequalities forms 
what is called the equation of time, that is, the difference 
between the true time, as shown by the sun, and the mean 
time, shown by a well-regulated clock, the motions of which 
aie equal and umfoim. 

The attention of Hipparchus was next da ectcd to the 
motions of the moon, and on this subject his researches 
were attended with equal success. Fiom the companson 
of a great number of the most circumstantial and accurate 
obsei vations of eclipses recorded by the Chaldeans, he v as 
enabled to determine the penod of the moon’s revolution 
relatively to the stars, to the sun, to her nodes, and to her 
apogee. These dotei ruinations are among the most valuable 
lesnlts of ancient astionomy, inasmuch as they coiroboiate 
one of the finest theoretical deductions — the acceleration of 
the mean lunar motion — and thus furnish one of the most 
dehcate tests of the truth of Newton’s law of giavitation. 
It was indeed, by a comparison of the observations of 
Hipparchus -with those of the Arabian and modern astro- 
nomers that Dr Halley was led to the discovery of that 
important phenomenon. Hippaichus also determined the 
eccentncity of the lunar orbit, and its inclination to the 
plane of the ecliptic ; and the values which he assigned to 
these elements, making allowance for the evection and the 
inequalities of the moon’s motion in latitude, are witMn a 
few minutes the same as those which are now obsei ved. He 
had also an idea of the second inequality of the moon’s 
motion, namely, the evection, and made all the necessaiy 
pieparations for a discovery which was leserved for Ptolemy. 
He likewise approximated to the parallax of the moon, 
wMch he attempted to deduce from that of the sun, by 
deteimming the length of the fiustum cut off from the 
cone of the terrestrial shadow by the moon, when she tra- 
verses it in her eclipses. From the parallax he concluded 
that the greatest and least distances of the moon are re- 
spectively equal to 78 and 67 semi-diameteis of the earth, 
and that the distance of the sun is equal to 1300 of the 
same semi-diameters. The first of these determinations 
exceeds the truth, the second falls greatly short of it, the 
distance of the sun being nearly equal to 24,000 terrestiial 
semi-diameters It may, however, be remarked that 
Ptolemy, who undertook to correct Hipparchus with regard 
to the parallax, deviated still farther fiom the truth 

The appantion of a new star in the time of Hipparchus 
induced him to undertake the formation of a catalogue of 
all the stars visible above his horizon, to fix their relative 
positions, and mark their configurations, m order that pos- 
terity might have the means of observing any changes 
wMch might m future take place in the state of the heavens 
This arduous undertaking was rewarded by the important 
discovery of the precession of the equinoxes, one of the 
fundamental elements of astronomy. By comparing Ms 
own observations with those of Aristillus and Timochans, 
he found that the first point of Aries, which, in the time 
of these astronomers, or 150 years before, corresponded 
with the vernal equinox, had advanced two degrees, 
according to the order of the signs, or at the rate of 48 
seconds a year. This determination is not very far from 
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the tiuth , for, according to modem observations, the rate Ptolemy is that of the evection of the moon. Hipparchus 
of the precession is about 501 seconds annually His had discovered the first lunar inequality, or the equation 
catalogue contained 1080 stais,— not, as has sometimes of the centie, avhich serves to correct the mean motion at 
been erroneously stated, 1022 , the number m that of the syzygies, and had also remarked the necessity of 
Ptolemy, m which the nebulous and some obscuie stars another correction for the quadratures. He even undertook 
are omitted. He also commenced a senes of observations a set of observations, with a view to asceitam its amount 
to furnish Ins successors with the means of forming a theory and its law , but death put a stop to his labours before he 
of the planets. Hipparchus likewise invented the plani- had brought them to a successful issue Ptolemy completed 
sphere, or method of representing the stairy firmament on the investigation, and discovered that the eccentricity of 
a plane surface, which afforded the means of solving the the lunar oibit is itself subject to an annual variation, 
problems of spherical trigonometry in a manner often more depending on the motion of the line of the apsides The 
exact and more convenient than the globe itself He was variation of the position of the apsides pioduces an 
the first who demonstrated the methods of calculating inequality of the moon’s motion m her quaiters, which has 
triangles, whether rectilineal or spherical ; and he con- been technically denominated the evection The equation 
stiucted a table of ckoids, from which he drew neaily the given by Ptolemy, though of couise empirical, is remark- 
same advantages as we denve at piesent from the tables of ably exact. 

smes Geography is also indebted to him for the happy Ptolemy employed a very simple piocess for detei mining 
idea of fixing the position of places on the earth by means the moon’s paraEax, which was probably suggested to him 
of their latitudes and longitudes, and he was the first who by the situation of Alexandria, where he observed. He 
determined the longitude by the eclipses of the moon, determined the latitude of a place a little to the south of 
After the death of Hipparchus nearly three centuries that city, over the zenith of which the moon was observed 
elapsed before any successor arose worthy of the name to pass when lier northern declination was the greatest 
During this long period astronomy made no essential possible. But when the moon is m the zenith, or m the 
advancement. Some rough obseivations, scarcely superior same straight line with the observer and the centre of the 
to those of the Chaldeans, and a few meagre treatises, aie earth, she has no parallax ; consequently the obliquity of 
the only monuments which exist to testify that science had the ecliptic and the latitude of the station being known, 
not fallen into utter oblivion in an age so f ex tile of poets the moon’s greatest northern latitude was also determined 
and orators Geminus and Cleomedes wrote treatises, The next step was to observe the moon’s meridian altitude 
which have been preserved to our times; Agnppa and fifteen days after the first observation, when her southern 
Menelaus are said to have observed ; the Boman calendar latitude was necessarily the greatest possible This obser- 
was reformed by Julius Csesar and the Egyptian astionomer vation gave the apparent altitude of the moon, but her 
Sosigenes , and Posidonius measured a degree, and re- greatest northern and southern declinations being supposed 
marked that the laws of the tides depend on the motions equal, her it ue altitude, as seen from the centre of the 
of the sun and moon earth, was easily computed fiom the previous observation, 

Ptolemy. Ptolemy was bom at Ptolemais in Egypt, and flourished and the difference between the tiue and appaient altitudes 

at Alexandria about the 130th year of our eia, under the gave the amount of the parallax. 

reigns of Hadrian and Antoninus This illustrious ornament The observations of Hippaichus relative to the motion 
of the Alexandrian school is entitled by his own discoveries of the stars m longitude, or the regression of the equinoctial 
to the high rank among astronomers which has umversaUy points, were confirmed by Ptolemy, although ho mistook 
been assigned to him, but the most signal service which his amount, and diminished a quantity which Hippaichus 
he conferred on science was the collection and arrangement had already estimated too low. Accoidmg to Hipparchus 
of the ancient observations. Out of these materials he the regression is at the late of tw r o degrees m 150 years, 
formed the M eyaXrj 2wra£is, or Great Composition, a col- Ptolemy reduced it to one degree in 90 years. This dis- 
lection which exhibits a complete view of the state of agreement would seem to indicate ail error of moio than a 
astronomy in the time of Ptolemy, and which contains the degiee in the observations, which can w r ith difficulty be 
germ of most of the methods in use at the present day. admitted, considering the accoidance which subsists among 
The hypothesis which Ptolemy adopted for the purpose of the different observations cited by Ptolemy m suppoit of 
explamnig the apparent motions, was that which had been his own determination. For this and some other reasons 
followed by Hipparchus To account for the umfoim circu- Ptolemy has been accused of altering the observations of 
lar motion, Apollonius imagined the ingenious appaiatus of Hipparchus, and accommodating them to his own theory ; 
epicycles and deferents; and Hipparchus advanced a step and there would appear to be but too just grounds for 
farther, by placing the centre of the sun’s circle at a small the imputation The error with regaid to the regression 
distance from the earth. Ptolemy adopted both hypotheses, may, however, have ansen fiom the circumstance, that 
and supposed the planet to describe an epicycle by a uni- Hipparchus had assigned too great a value to the length 
form revolution in a cncle, the centre of which was earned of the year, whence the motion of the sun with regard to 
forward uniformly m an eccentric round the eaith. By the equinoxes would be made too slow, and the longitudes 
means of these suppositions, and by assigning proper rela- employed by Ptolemy consequently dim inished 
tions between the radii of the epicycle and deferent circle, Ptolemy has been called The Prince of Astronomers, — a 
and also between the velocity of the planet and the centre title which may perhaps be justified by the universal and 
of its epicycle, he was enabled to represent with tolerable long-continued prevalence of his system, but to which he 
accuracy the apparent motions of the planets, and parti- has no claim fiom the n umb er or value of his ow r n obser- 
cularly the phenomena of the stations and retrogradations, vations. Aftei a laborious and minute examination of the 
which foimed the principal object of the researches of the Almagest, Delambie doubts whether anything is contained 
ancient astronomers. The notions of ApoUomus and Hip- in that great work, beyond the author’s own statement, 
parchus were thus reduced to a systematic form, and the from which it can be decisively inferred that Ptolemy ever 
proportions of the eccentrics and epicycles of aU the planets observed at all. He, indeed, frequently makes mention 
assigned, by Ptolemy ; on which account the system has of observations made by himself ; but his solar tables, rate 
•mv. 7 ^ f sc ^ ec ^ to ■* um > an< ^ has obtained the name of the precession, eclipses, determination of the moon’s 
0 rn) ^°^ aic System .of the universe. motion and parallax, and above all, his catalogue of stars, 

me most important discovery which astronomy oves to render it impossible to doubt that the greater part of the 
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results which he lias given as observations are merely com- 
puted from the tables of Hipparchus. lie never many 
instance cites a single observation moie than is just neces- 
sary for the object he has immediately m view, and conse- 
quently, by precluding all comparison of one observation 
with anothei, has deprived us of the means even of 
guessing at the piobable amount of the eirois of his solai, 
lunar , and planetary tables If an astronomei, as Delambie 
justly remarks, were to adopt the same couise at the piesent 
day, he would be certain of foifeiting all claim to con- 
fidence , hut Ptolemy stood alone , he had neither judges 
nor rivals; and now no one condescends to calculate the 
few observations he has left us His catalogue contains 
only 1022 stais, and is theiefore less extensive than that 
of Hippaicbus, hut it is exceedingly valuable on account 
of its details. 

Asti onomy of the A) alums 

Albategni The most celebrated of the Arabian astionomers was 
Albategni, 01 Mohammed Ben Gebei Al-Batam, so called 
from Batan, a city of Mesopotamia, where he was horn 
about 850 He was a prince of Syria, and resided at Rakka 
m Mesopotamia ; but many of bus observations were made 
at Antioch Having studied the Syntaxis of Ptolemy, and 
made himself acquainted with the methods practised by the 
Greek astronomeis, he began to observe, and soon found 
that the places assigned to many of the stars m Ptolemy’s 
tables weie consideiably different from their actual situar 
tions, in consequence of the error winch the lattei had com- 
mitted with regard to the precession of the equinoxes 
Albategni measured the rate of the precession with 
greater accuracy than had been done by Ptolemy, and ho 
had still better success m Ins attempt to deteinune the 
eccentncity of the solar oibit, his value of which differs 
extremely little fiom that which lesults from modern obser- 
vations. In assigning the length of the year, however, he 
fell into an error of more than two minutes ; but this pro- 
ceeded, as has been shown by Di Halley, fiom too great 
confidence in the observations of Ptolemy. Albategni 
also lemaiked that the place of the sun’s apogee is not 
immovable, as foimer astronomers had supposed, but that 
it advances at a slow rate, according to the order of the 
signs, —a discovery which has been confirmed by the 
theoiy of gravitation. A new set of astronomical tables, 
moie accuiate than those of Ptolemy, likewise resulted 
from the indefatigable labours of Albategni, and his 
observations, important m themselves, are doubly interest- 
ing on account of the fact that they form a link of connec- 
tion between those of the astronomers of Alexandria and 
of modern Europe, The works of Albategni were pub- 
lished m 1537 under the title of De Saentia Stdlarum. 

Ibn-Jums. Ibn-Jums, who flourished at the beginning of the 11th 
century, constructed a set of tables, and composed a sort 
of celestial history, m which he has recorded numerous 
observations of his own and of other astronomers belonging 
to the same country. This work, imperfectly known 
through some extracts, long excited the curiosity of astro- 
nomers, as it was supposed to contain observations tending 
to establish the acceleration of the mean motion of the 
moon. A manuscript copy of it, belonging to the Uni- 
vcisity of Leyden, was, m 1804, transmitted to the French 
Institute, and translated by Professor Caussrn. It contains 
28 observations of eclipses from the year 829 to 1004 , 
seven observations of the equinoxes ; one of the summer 
solstice; one of the obliquity of the ecliptic made at Damas- 
cus, by which the value of that element is found to he 
23° 35'; and likewise a portion of tables of the sun and 
moon, with some other matter illustrative of the state of 
astronomy among the Arabians. The observations which 
regard the acceleration of the mean lunar motion are two 
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eclipses of the sun and one of the moon, observed by Ibn- 
Jums, near Cairo, m tbe years 977, 978, and 979, and 
they agiee with theory in confiiming the existence of that 
phenomenon 

Ulugh Begb, a Tartar punce, and grandson of the great Ulugh 
Tameilane, not only encouraged tbe study of astronomy, 
but was himself a diligent and successful observer. At 
Samarcand, tbe capital of bis dominions, he established an 
academy of astronomeis, and caused the most magnificent 
mstiuments to be constructed for then use By means of 
a gnomon 180 feet m height, he determined the obliquity 
of the echptic to be 23° 30' 20", the precession of tbe 
equinoxes at 1° m 70 years, and obtained elements for tbe 
construction of tables which have been found to be scarcely 
inferior m accuracy to those of Tycho Brahe. The ancient 
astronomy had produced only one catalogue of the fixed 
stars, that of Hipparchus. Ulugh Begh has the honour 
of having formed a second, after an interval of sixteen 
centunes. 

Revival of Astronomy in Europe. 

After the death of Ulugh Begh, astronomy received no 
farther accessions in the East But the seeds of knowledge 
had now begun to take root m a more propitious soil, and 
Europe, destined to carry the development of the human 
energies to its fullest extent, began to awake from the 
lethargy in which it had continued during so many ages. 

The 14th century produced no astronomer from whose Puibacb, 
lahoui sthe science gamed any accessions. George Purbach, 
or Beuibach, so named from a small town m Austria, 
where he was bom in 1423, obtained great celebrity as a 
professor He studied at Vienna, and after giving proofs 
of exceptional talent, he travelled into Italy, where he was 
favourably received by Cardinal de Cusa, who himself 
cultivated astionomy. On his return to Vienna he under- 
took a translation of the Almagest, and although ignorant 
both of Greek and Arabic, his perfect acquaintance with 
the subject enabled him to coirect many errois which had 
been introduced though the carelesness or ignorance of 
foimer translators. Purbach had the good fortune to form 
a disciple who executed many of the plans which had been 
interrupted by his premature death. This was the cele- Regio- 
brated John Muller of Komgsberg, better known by tbe montanuu. 
name of Regiomontanus. Attiacted to Vienna in bis youth 
by the great reputation of Puibach, he continued to study 
theie during ten years, and on the death of his master 
repaired to Rome for the purpose of acquiring the Greek 
language, and of making himself, through it, acquainted 
with the Almagest. At Rome he continued his obser- 
vations, and translated into Latin the works of Ptolemy, 
the Conics of Apollonius, and some other treatises of ancient 
science In 1471 he retired to Nuremberg, wheie, with 
the aid of Bernard Walther, a wealthy burgess, he founded 
an observatory and furnished it with excellent instruments 
principally of his own invention, by means of which he 
was enabled to detect many errors m the ancient tables. 

After the death of Regiomontanus, Walther continued to 
observe at Nuremberg during thirty years. His observa- 
tions were collected by order of the senate of Nuremberg, 
and published by Scboner in 1544, a second time by 
Snelhus, and, lastly, along with those of Tycho Brahe. 

In 1484 Walther began to make use of clocks, then a recent 
invention, to measure time m celestial observations He 
was also the first who employed the planet Venus m deter- 
mining the longitudes of the stars. 

Nuremberg had the honour of producing another astro- 
nomer of some celehuty. John Werner was the first who 
explained the method, which was afterwards brought into 
general use by Maskelyne, of finding the longitude at sea, 
by observing tbe distance between a fixed star and the 
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moon. He published some mathematical and geographical 
treatises, and made a number oi observations to determine 
the obliquity of the eehptic and the precession of the 
equinoxes 

We come now to the period of the overthrow of the 
Ptolemaic system and the total renovation of the science of 
astronomy, which was due to the labours of Copernicus 

Ciopt mens The system which is associated with the name of Coper- 
nicus is now so familiar to every one, that it is almost 
unnecessary to desenbe it The heaven, composed of stars 
perfectly at rest, occupies the remotest bounds of space, 
then the oibit of Saturn, next Jupiter, Mars, the Eaitli 
(accompanied by its moon), Venus, Mercury, and, lastly, the 
Sun immovable at the centre By this airangement the 
stations and retrogradations of the planets became simple 
mathematical corollaries, following from the differences of 
the radii of their orbits and them unequal motions The 
diurnal rotation of the eaitli explained more simply and 
rationally the apparent daily revolution of the heavens, 
and the precession of the equinoxes was referred to a small 
variation m the inclination of the eaith’s axis to the plane 
of the ecliptic But the simplicity of the system, and its 
consequent probability, were the only arguments which 
Copernicus was able to bring forward m proof of its reality 
The motion of the eaith can, indeed, never be made an 
object of ocular demonstiation ; but after Richer’s discovery 
of the diminution of gravity towards the equator, it was 
impossible to doubt longer of the existence of its rotatory 
motion, and when Koemer had measuied the velocity of 
light, and Bradley observed the phenomena of aberra- 
tion, the evidences of its annual revolution were rendered 
equally convincing. Great, however, as were the meats 
of Copernicus, it must be acknowledged that he left his 
system m a very imperfect state After the example of the 
ancients, he assumed as an axiom the uniform circular motion 
of the planets ; and as the only motions which are observed 
are in a state of incessant variation, he was obliged, in order 
to explain the inequalities, to suppose a difieient centre to 
each of his orbits. The sun was placed within the orbit 
of each of the planets, but not m the centre of any of them, 
consequently he had no other office to peiform than to 
distribute light and heat, being excluded from any influence 
on the system, he became as it were a stranger to all the 
motions Yet notwithstanding these and other imper- 
fections, the establishment of the doctnne of the earth’s 
motion, with an evidence which dissipated the illusions of 
sense, was a great step towards the true knowledge of the 
planetary system; and when we consider the ignorance 
and prejudices of the age, we cannot hesitate to admit Ins 
claim to a high rank among philosophers But whether 
the actual services which he rendered to astronomy are 
commensurate with the great fame he has obtained, may 
admit of doubt, He revived an ancient opinion opposed to 
the prejudices and religious dogmas of his times, and 
fortified it with new and strong, though not absolutely 
convincing, proofs It seldom happens, however, with 
regard to those sciences which ultimately appeal to experi- 
ence, that general reasoning, even of the soundest kind, 
tends much to their real advancement , and there is little 
reason for thinking that astronomy would have been less 
perfect, or that any discoveries since made in it would have 
been retarded a single day, even if Copernicus had never 
lived His great merit, like that of Lord Bacon, consists 
in the sound views which he took of nature, and m advanc- 
ing so far before the general attainments of his age. For 
the events of his life see Copernicus. 

Brahe. T > rdl ° Bralie staQ ds next m chronological order on the 
roll of those who have contributed to the progress of astro- 
nomy As an indefatigable and skilful observer, he is 
justly considered as far superior to any astronomer who 


had preceded him since the rcvnal of the science m 
Europe His ample foitune gave him the means of pro- 
ciumg the best instruments which the age could produce, 
and by Ins ingenuity and persevenng application, he was 
admnably qualified to employ them to the best advantage 
He computed the first table of lefi actions, and if it ex- 
tended only to 45°, the reason was, that the effects of 
retraction, at a highei altitude, were altogether insensible 
to his instruments His solar tables weie brought to so 
great a degree of exactness, that he affhms lie could never 
detect an enoi in them exceeding a quartei of a minute , 
but there is leason to suspect some exaggeration in this 
statement, particulaily as Cassini, a century after, with 
much better means, could scarcely answer for enors of a 
whole minute He contributed greatly to the improvement 
of the lunar tables, and detected a cousideiable inequality 
m the moon’s motion in longitude, to which he gave the 
name of the Va? lation, by which it has ever since been 
distinguished lie also discovered an equation m latitude 
similai to the evection which had been obseived by Hip- 
parchus, and fixed its amount with great accuracy lie 
remarked the fouith inequality of the moon m longitude, 
although he failed m his attempt to asceitam its amount, 
or assign its law. Ho represented the inequalities of tho 
motions of the nodes, and m the inclination of the lunar 
orbit, by the motion of the pole of that oibit m a small 
circle round the pole of the ecliptic. He demonstrated 
that the region of the comets is far beyond the- orbit of the 
moon, and detei mined the relative and absolute positions 
of 777 fixed stars with scrupulous exactness, which gave 
his catalogue an immense superiority over those of Hip- 
parchus and Ulugh Eegh, and he left to his successor 
a regular series of observations of the planets, amassed for 
the purpose of establishing the tiuth of his own system, 
but of w'hich Kepler made a better use by employing them 
to establish the sjstera of Copernicus For an account of 
[ Ins life, see Brahe, Tycho 

The great mass of accurate obscivations accumulated Kepler, 
by Tycho furnished the materials out of W'hich his disciple 
Kepler may be said to have constructed the edifice of the 
universe The observations of the Danish astronomer had 
furnished the latter with the means of establishing with 
certainty the tiuth or inaccuracy of the vanous hypotheses 
which he successively imagined , and the diligence with 
which he laboured in coiupaung and calculating these 
observations dunng 20 years, was finally rewarded by 
some of the most important discoveries which had yet 
been made in astionomy. Deceived by an opinion which 
had been adopted by Copernicus, and had nevei been called 
m question by the ancients, that all the celestial motions 
aic performed in cncles, he long faultlessly endeavoured 
toiepresent by that hypothesis the lriegular motions of 
Mars, and after having computed with mcicdible labour 
the observations of seven oppositions of that planet, he at 
length discovered that the motions could only be accurately 
represented by supposing the planet to move in an ellipse, 
having the sun in one of its foci Having ariived at this 
important lesult, he next proceeded to consider the angular 
motion of the planet, and finding that it was not uniform 
m respect of any point situated within the orbit, lie 
concluded that uniform motion, till then universally 
received as an axiom, had no existence m nature. He 
perceived, however, that the areas described in equal tunes 
by the radius vector of the planet, at its greatest and 
least distances, were equal, and subsequent observations 
enabled him to demonstrate that this equality extended to 
every point of the orbit It was therefore discovered that 
Mars moves in an elliptic orbit, of winch the sun occupies 
a focus, and m such a manner, that the area described by 
a line drawn from the centre of the planet to that of the 
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sun is always proportional to the time of description. The 
same conclusions he found to be true in respect of the orbit 
of the earth , and therefore he could no longer hesitate to 
extend them by analogy to the other plants. These are 
two of the three general piinciples which are known by the 
name of the “ Laws of Kepler ” 

It was some years later before Kepler arrived at the 
knowledge of the analogy which subsists between the dis- 
tances of the several planets from the sun, and the periods 
m which they complete their revolutions. To the discovery 
of this analogy he attached the greatest importance, and 
regarded all his other labouis as incomplete without it. 
After having imagined numberless hypotheses, it at last 
occurred to him to compare the different powers of the 
numbers which express the distances and times of revolu- 
tions ; and he found, that the squares of the periodic 
times of the planets are always in the same proportion as 
the cubes of their mean distances from the sun This is 
the third law of Kepler. He demonstrated it to be true 
of all the planets then known. It has been found to be 
equally true m regard to those which have been since dis- 
covered, and likewise to prevail m the systems of the 
satellites of Jupiter and Saturn. It is, indeed, as can be 
shown mathematically, a necessary consequence of the law 
of gravitation — diiectlyas the masses, and inversely as the 
equal es of the distances. 

By these brilliant discoveries, the solar system was 
reduced to that degree of beautiful simplicity which had 
been conceived by Copernicus, but from which that great 
astronomer had found himself constrained to depart. 
The sun could not occupy the common centre of the 
circular orbits, hut his place is m the common focus of 
the elliptic orbits of all the planets; and it is to this 
focus that every motion is to be referred, and from this 
that every distance is to be measured. The discovery of 
the elliptic motion, of the proportionality of the areas 
to the tunes, and the method of dividing an ellipse, by 
straight lines drawn from the focus to the periphery, 
into segments having a given ratio, foimed the solu- 
tion of a problem which had been the constant object 
of the labours of all astronomers fiom Ptolemy to Tycho, 
namely, to assign the place of a planet at any instant of 
time whatever. The tables which he computed for the 
elliptic motions form the model of those m present use. 
Some additions have been made in consequence of per- 
turbations which the geometry of Kepler was inadequate 
to estimate, and which were only paitially detected by 
the genius of Newton It has been considered matter 
of surprise that Kepler did not think of extending the laws 
of the elliptic motion to the comets. Prepossessed with 
the idea that they never return after their passage to the 
sun, he imagined that it would only be a waste of time to 
attempt the calculation of the orbits of bodies which had 
so transitory an existence. He supposed the tail to be 
produced by the action of the solar rays, which, m travers- 
ing the body of the comet, continually carry off the most 
subtile particles, so that the whole mass must be ultimately 
annihilated by the successive detachment of the particles. 
He therefore neglected to study their motions, and left to 
others a share of the glory resulting from the discovery of 
the true paths of the celestial bodies. 

The observations of eclipses had formed the principal 
object of the earliest astronomers, but it was Kepler who 
first showed the practical advantages which may be 
derived from them, by giving an example of the method of 
calculating a difference of meridians from an eclipse of the 
sun. The method extends to occultations of the stars, and 
is deservedly considered a3 the best we possess for deter- 
mining geographical longitudes aud correcting the tables. 
Ho composed a work on optics, replete with new and 


| interesting views, and gave the first idea of the telescope 
with two convex glasses, which has since been advantage- 
ously substituted for that of Galileo. Prompt to seize 
every happy idea of his contemporaries, he perceived with 
delight the advantages which practical astronomy would 
derive from the new invention of the logauthms, and he 
immediately constructed a table, from which the logarithms 
of the natural numbers, sines, and tangents could be taken 
at once 

Kepler was not merely an observer and calculator , he 
inquired with great diligence into the physical causes of 
every phenomenon, and made a near approach to the 
discovery of that great principle which maintains and 
regulates the planetary motions He possessed some very 
sound and accurate notions of the nature of gravity, but 
unfortunately conceived it to dimmish simply m proportion 
to the distance, although he had demonstrated that the 
intensity of light is reciprocally proportional to the surface 
over which it is spread, or inversely as the square of the 
distance from the luminous body. In his famous work De 
Stella, Marks, which contains the discovery of the laws of 
the planetary motions, he distinctly states that gravity is 
a corporeal affection, reciprocal between two bodies of the 
same kind, which tends, like the action of the magnet, to 
bring them together, so that when the earth attracts a 
stone, the stone at the same time attracts the earth, but by 
a force feebler in proportion as it contains a smaller 
quantity of matter Further, if the moon and the earth 
weie not retained in their lespective orbits by an animal or 
other equipollent force, the earth would mount towards 
the moon one fifty-fourth part of the interval •which 
separates them, and the moon would descend the fifty- 
three remaining parts, supposing each to have the same 
density. He likewise very clearly explains the cause of 
the tides in the following passage : — “ If the earth ceased 
to attract its waters, the whole sea would mount up and 
unite itself with the moon. The spheie of the attracting 
force of the moon extends even to the earth, and draws the 
waters towards the tonid zone, so that they use to the point 
which has the moon in the zenith.” It is not difficult to 
imagine how much these views must have contributed to 
the immortal discovery of Newton. (See Kepler.) 

Contemporary with Kepler was the lllustnous Galileo Galileo, 
whose discoveries, being of a more popular natuie, and far 
more striking and intelligible to the generality of mankind, 
had a much greater immediate effect on the opinions of the 
age, and m hastening the levolution which was soon about 
to change the whole face of physics and astronomy. 

While residing at Venice, he heard it reported that Metius, 
a Dutch optician, had discovered a ceitam combination of 
lenses, by means of which distant objects were approxi- 
mated to the sight. This vague and scanty intelligence 
sufficed to excite the curiosity of Galileo, w ho immediately 
set about inquiring into the means whereby such an effect 
could be produced His researches were attended with 
prompt success, and on the following day he had a telescope 
which magnified about thiee times. It was foimed by the 
combination of two lenses, a plano-convex and plano- 
concave, fitted m a leaden tube. In a second tual he 
obtained one which magnified seven or eight tunes , and 
subsequent essays enabled him to increase the magnifying 
power to 32 times On duecting his telescope to the 
moon, he perceived numerous inequalities on her surface, 
the diversified appearances of which led him to conclude 
almost with certainty that the moon is an opaque body 
similar to the earth, and reflecting the light of the suu 
unequally, in consequence of her supeificial asperities. 

The planet Venus exhibited phases perfectly similar to 
those of the moon. Those phases had been formerly 
announced by Copernicus as a necessary consequence of 
II. - 95 
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his system , and the actual discoveiy of their existence 
made it impossible to doubt the revolution of Yenus 
round the sun He detected the four satellites or moons 
of Jupiter, and, m honoui of his patron, gave them the 
name of the “ Medicean Stars ” The discoveiy of these 
little bodies calculating round the huge orb of Jupitei 
afforded him a strong analogical proof of the annual evolu- 
tion of the earth, accompanied by its moon. He perceived 
spots on the disk of the sun, from the motions of which 
he deduced the rotation, of that body about its axis m the 
space of 27 days The singular appeaiances of Saturn 
were beheld by him with no less pleasure than astonish- 
ment His telescope was not sufficiently powerful to 
separate the ring from the body of the planet , and to 
explain the appearances he supposed Saturn to be composed 
of three stais almost m contact with one another. These 
discoveries proved that the substances of tbe celestial 
bodies aie similar to that of the earth, and demolished 
the Aristotelian doctrine of their divine essence and incor- 
ruptible natuie They enlaiged the ideas of mankind 
respecting the planetary system, and furnished the most 
convincing aiguments in favour of the doctrines of Copei- 
meus. 

Science is indebted to Galileo foi two other discoveries 
of a different kind, less brilliant perhaps, but of far greater 
ltnpoitance than those which we have yet enumerated. 
These are the lsochromsm of the vibrations of the pendulum, 
and the law of the acceleiation of falling bodies. His 
telescopic discoveries could not have remained long un- 
known , in fact, with the exception of those of the phases 
of Yenus, and of the triple form of Saturn, they were all 
fiercely disputed, even during his own lifetime. It is now 
univeisally admitted that he was the first who discoveied 
the satellites of Jupiter, and the spots of the sun ; but the 
very encumstance of other claimants to these discoveries 
having arisen, proves that they were within the reach of 
oidmaiy observers. For an account of his eventful life see 
Galileo. 

Napier While astronomy was making these rapid advances m 
the hands of Kepler and Galileo, an event occuned m 
Scotland which contributed, though less directly, no less 
powerfully, to the acceleration of its progress. This was 
the invention of logarithms by Lord Napier, baron of 
Merchiston, “ an adtnuable artifice,” says Laplace, “which 
by reducing to a few days the labour of many months, 
doubles the life of the astronomer, and spares him the 
enors and disgust inseparable from long calculations, — an 
invention of which the human mind has the more reason 
to be proud, inasmuch as it was derived exclusively fiom 
its own resources.” It may be added, that without this, 
or some equivalent artifice, the computations rendered 
necessary by more conect observations would far exceed 
the limits of human patience or industry, and astronomy 
could never have acquired that piecision and accuracy by 
which it is now distinguished above all the other branches 
of human knowledge. 

The same epoch presents to us a great number of excel- 
lent observers, who, although they did not produce any 
revolution m the state of astronomy, still rendered it useful 
service. Schemer is celebrated for his observations of the 
solar spots, and his disputes with Galileo. John Bayer of 
Augsburg published a description of the constellations, 
accompanied by maps, in which the stars are marked by 
Greek letters, — a simple idea, which has been universally 
adopted. Lansberg, a Flemish mathematician, published 
m 1632 a set of astronomical tables, which, though filled 
with inaccuracies, rendered good service to science by 

Honox. apprising Horrox of the transit of Yenus over the sun’s 
disk,, which that young astronomer and his fnend Crabtree 
hal the satisfaction of observing on the 24th of November 
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1639. They were the first who ever witnessed that rare 
phenomenon. Snellius is celebrated for his measurement 
of the earth. Gassendi, who had the merit along with 
Descaites of hastening the downfall of the Aristotelian 
philosophy in France, made some useful observations, 
particularly one of a transit of Mercury m 1631. Hrn 
woiks, which fill six folio volumes, abound with curious 
and useful researches, Biccioli, a Jesuit, born at Fenara 
xu 1598, contubuted to the progress of astronomy, not so 
much by his own discoveries, as by collecting and render- 
ing an account of those of others. He rejected the system 
of Copernicus, and was more zealous in maintaining the 
doctrines of the church than m investigating natuie, but 
lus woiks form a vast repertory of useful information. 

His Novum Almagestmi is a collection of the observations, 
opinions, and physical explanations of the phenomena, 
together with ah the methods of computation then known. 

He was assisted m his labours by Gnmaldi, who discovered 
the inflection of light, and he gave to the principal spots of 
the moon the names which are now used by astionomers. 

The most accurate observations that were ever made Ueulwa 
prior to the adaptation of the telescope to astronomical 
instruments were those of Hevelms, a lich citizen of 
Dantzic, who devoted his life and a laige fortune to the 
service of astronomy. Having fitted up an observatory, 
and furnished it with the best instruments which could bo 
procuied, he commenced a course of observations, which 
he followed assiduously upwaids of forty years. In his 
Selenographa he has given an accurate description of the 
face and spots of the moon, accompanied with excellent 
delineations of her appearance in her different phases and 
lihiations. The idea of making drawings of the different 
phases of the moon had previously occuned to Gassendi 
and Peiresc, but they had not been a6ie to execute the 
project ; indeed, the difficulty attending it was such, that 
it occupied Hevehus, who was an excellent diaughtsman, 
as well as obseiver, during a great number of years. 
Hevehus made an immense number of researches on comets, 
and finding that the observations could not be represented 
by rectilinear or circular orbits, he supposed them to move 
m parabolas During a temporary absence from Dantzic 
ho had the misfoitune to lose, m a gieat fire which occurred 
m the city, his observatory, instruments, manuscripts, and 
almost the entire copy of tho second volume of his 
Machma Ccelestis, which contained the results of his pio- 
tracted labouis He was now m his old age, but his zeal 
did not give way under the terrible calamity. He patiently 
recommenced all his calculations, reconstructed tables of 
the sun, and prepaied for publication his Mi momentum 
Sobieseianum , or celestial chart, which did not appear till 
after his death. Towards the latter part of his life the use 
of telescopic sights began to be generally adopted. Heve- 
lms, however, resisted the innovation, and continued to 
employ plain sights. This preference given to tho ancient 
method by so skilful* an observer induced Dr Halley to 
visit him at Dantzic, for the purpose of ascertaining, by a 
comparison of observations made at the same time and 
place, which of the two methods gave the most correct 
results. Dr Halley observed with the telescope, and 
Hevehus with his own instruments j but such was the 
dexterity he had acquired through long practice, that the 
difference of their observations seldom amounted to more 
than a few seconds, and m no case to so much as a minute. 
Notwithstanding this agreement, it is to be regretted that 
Hevehus did not adopt the new method, for, on account 
of the greater precision given to instruments by the use of 
the telescope, his observations, which were made without 
it, cannot now be admitted m the construction of tables, 
and consequently are for the most part useless to astronomy. 

Few individuals have rendered more important services 
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Fluyghens to science than Huyghens His improvement of the tele- 
scope and his application of the pendulum to clocks -were 
valuable additions to the machinery of astronomical inves- 
tigation By means of his telescopes he discovered that 
the extraordinary appeal ance exhibited by Saturn was 
occasioned by a ring sui rounding the body of the planet, 
and inclined to the ecliptic m an angle winch he estimated 
at 21°. He published his observations of this planet m a 
work entitled Systema Satin mum, which still shows some 
tiaces of that species of reasoning fiom final causes which 
so greatly disfigures the writings of Kepler. For example, 
on discovering the satellite, he conceived that as the number 
of satellites now equalled the number of planets, it was 
vam to look for more, the equality bemg necessary to the 
harmony of the system. He lived, however, to witness the 
discovery of four more satellites belonging to the same 
planet (See Huyghen-s ) 

The application of telescopes and micrometers to gradu- 
ated instruments foims an important epoch m the history 
of astronomy. This happy improvement was first brought 

Picard mto use by Picard m 1667. Morin, indeed, had applied a 
telescope to the quadrant so early as 1634, and perceived 
the stars m full day m 1635. In 1669 Picard began to 
observe the stars on the meridian in the day time, with a 
quadrant, to which, m concert with Azout, he had applied 
an astronomical telescope having cross wires in its focus 
Huyghens invented the plate micrometer m 1650, Malvasia 
that with the fixed wires in 1662; and Azout that with 
the movable wire in 1666. (See Delambre, Astrononae du 
Moyen Age , p. 618 , note by Bouvard.) It is principally 
to these ingenious inventions and the fine application of 
the pendulum to clocks by Huyghens in 1656, that we must 
attribute the rapid progress since made in practical astro- 
nomy, and the extreme precision of modern observations 
Picard was also the first who introduced the modern method 
of determining the right ascensions of the stars, by observing 
their meridional passages, and employed the pi idulum for 
that purpose. He likewise introduced the met lod of cor- 
responding altitudes, and is entitled to be regaided as the 
founder of modern astronomy m France. Roemer, the 
friend and pupil of Picard, discovered the progressive 
motion of light in 1675, and measured its velocity by 
means of the eclipses of Jupiter’s satellites. He was the 
first who erected a transit instrument, which gave a new 
accuracy to observations of right ascension. 

Cassim The Royal Observatory of Paris was completed in 1670, 
and its direction intrusted to Dominic Cassini, who enriched 
astronomy with a great number of valuable observations 
and new discoveries. He determined the motions of 
Jupiter’s satellites fiom observations of their eclipses, and 
constructed tables of them, which were found to be 
remarkably exact. He observed that the ring of Saturn 
is double, and discovered four of the satellites of that 
planet He also determined the rotation of Jupiter and 
Mars, and made a number of observations on Venus with 
the same view. He observed the zodiacal light, and made a 
near appi oximation to the parallax of the sun. W e also owe 
to him. the first table of refractions calculated on correct 
principles, and a complete theory of the hbration of the moon. 
Galileo had only observed the hbration in latitude , Hevelras 
explained the hbration in longitude, by supposing that the 
moon always presents the same face to the centre of her 
orbit, of which the earth occupies a focus Cassini made 
the important remark, that the axis of rotation of the moon 
is inclined to the ecliptic, and that its nodes coincide with 
those ’of the lunar orbit, so that the poles of the orbit, 
ecliptic, and equator of the moon, are on the same circle of 
latitude, the pole of the ecliptic being situated between the 
other two. Though the greater number of these discoveries 
were only of secondary importance, Cassini, nevertheless, 


obtained an extraordinary reputation. Lalande remarks, 
that m his hand astaonomy underwent the most signal re- 
volutions, and that his name is, m Fiance, almost synony- 
mous with that of creator of the science. Delambie has, 
however, expressed a diffeient and far more accurate view 
of the leal services of Cassmi m the following terms : — 

“ The revolution m astronomy was brought about by Copernicus, 
by the laws of Kepler, by the pendulum of Huyghens, by the micro- 
meteis of Azout and Picard, by the sectois and mural ot Picard and 
his method of corresponding altitudes, by the transit instruments 
of Roemer; and Cassini appears to us an entile stranger to all these 
innovations He followed another route; he devoted a long life to 
painful obsei vations, which at last deprived him of sight Let ns not 
lefuse him the praise which he has so well mented, but let us i eseive 
a place m our esteem for laboms less brilliant perhaps, but of 
gt eater and more permanent utility, and which evince at least equal 
talent and sagacity ” 

Cassini was assisted m his observations by his nephew, MaraUL 
James Philip Maraldi, who determined the 1 egression of the 
nodes, and the progressive motion of the apsides of tho 
orbit of Jupiter. This astronomer also corrected the theory 
of Mars, and observed the sun’s parallax. He rejected tho 
hypothesis of the progressive motion of light, as being 
insufficient to explain the inequalities of J upiter’s satellites , 
and he conceived the design of forming a new catalogue of 
the stars, which, howevei, was never executed. He died 
in 1729. 

There is no period hi the history of mankind so distm- Pi ogress 
guished by great and important discoveries, or so remark- 
able for the rapid development of the human intellect, as cfi ^ury. 
the 17th centuiy. We have already noticed the invention 
of the pendulum, and its application to regulate the motion 
of timekeepers, the invention of the telescope, bringing 
within the range of vision the phenomena of new worlds; of 
logarithms, by which computations are so much abridged , 
and of the mechanical contrivances for measuring minute 
angles in the heavens. The same century witnessed the 
application of algebia to geometry, the discovery of the 
laws of the planetary motions, the infinitesimal calculus, 
the acceleration of falling bodies, the sublime theory of 
central forces, and the great principle of gravitation which 
connects the celestial orbs, and regulates the motions which 
it had been the business of the astronomer to observe since 
lie earliest ages of the world. The service which the dis- 
covery of these primary laws rendered to the progress of 
astronomy can scarcely be exaggerated. Many of the 
inequalities of. the planetary motions, m consequence of 
their min uteness and the slowness with which they occur, 
could not have been detected by observation; others might 
perhaps have been perceived, but we should still have been 
ignorant whether their constant accuftnulation might not 
ultimately change the state of the system, and, by destroy- 
ing all confidence in the tables, demolish the fabric which 
had been reared at such a vast expense of time and labour 
But when these inequalities are detected by theory, and 
separated from the mean motions with which .they were 
blended, it becomes an object of the highest interest to 
confirm their existence by the most delicate and accurate 
observations Hence, a more refined practice has con- 
stantly followed every theoretical discovery. Besides, it is 
the perfection of theory, and not the mere knowledge of 
isolated facts, which gives astronomy its greatest value in 
the eyes of the philosopher. Numerous and important as 
its applications are, they have but a subordinate interest, 
m comparison with the knowledge of those general laws to 
which every particle of matter in the universe is subject, 
and by the discovery of which man has penetrated so 
deeply into the mysteries of nature 

By the discovery of the law of gravitation, Newton laid 1 ewton, 
the foundations of physical astronomy ; and by the conse- 
quences which he deduced from that law, he proceeded far in 
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the erection of the superstructure He showed that the 
motions of all the bodies of the planetary system are regu- 
lated by its influence, he determined the figure of the 
earth on the supposition of its homogeneity, he gave a 
theory of the tides, discovered the cause of the precession 
of the equinoxes, and determined some of the principal 
lunai inequalities and planetary perturbations. Many of 
his theories were left in an imperfect state , for it is not 
in matters of science that it is given to the same mdividual 
to invent and bring to perfection : their complete develop- 
ment required that several subsidiaiy sciences should he 
farther advanced, hut it has been the triumph of ks 
system, that every subsequent discovery has only tended to 
strengthen and confirm it. 

While phjsical astronomy was undergoing a complete 
revolution in the hands of Newton, the practical part was re- 

Flamsteed, ceivmg great improvement from Flamsteed, the first astro- 
nomer royal, who conducted the Greenwich Observatory 
This celebrated institution, from which so many important 
discoveries have emanated, was erected under the reign of 
Charles II, in 1675. Flamsteed was appointed to it m 
1676, and continued with indefatigable zeal to discharge 
the duties of the office during the long penod of 33 years 
In the course of tbs time he made an immense number of 
excellent observations, the results of which are given in 
the Hibioi ia Gcelestis, the first edition of which was pub- 
lishedm 1712, at the expense of Prince George of Denmark, 
the husband of Queen Anne. The second appeared m 
1723, some time after the death of the author, m three 
volumes folio The first volume contains the observations 
which he made, first at Derby, and afterwards at Greenwich, 
of the fixed stars, planets, comets, spots of the sun, and 
Jupiter’s satellites The second volume contains the tran- 
sits of the planets and stars over the meridian, and the 
places of the planets deduced from these observations 
The third contains a historical notice, m which he gives 
a description of the instruments used by Tycho and him- 
self , catalogues of fixed stars by Ptolemy, Ulugh Begh, 
Tycho, the landgrave of Hesse, and Hevehus ; together 
with the British Catalogue, containing the places of 2884 
stars. The labours of Flamsteed weie, however, confined 
entirely to the practical part of astronomy. He made no 
improvements m theory , but he is entitled to the merit of 
having been the first who brought into common use the 
method of simultaneously observing the right ascension of 
the sun and a star, a method by means of which the 
determination of the positions of the stars is reduced to 
the observation of meridional transits and altitudes. He 
was likewise the first who explained the true principles of 
the equation of time, and he improved the lunar tables by 
introducing into them the annual equation which had been 
suggested by Houox 

Bailey Flamsteed was succeeded in the observatory by Halley, 
who held a prominent place among English astronomers. 
From early youth he applied himself with ardour to the 
study of mathematics and astronomy, and having pro- 
cured a few instruments, he began to make observations, 
by wbch he was led to lemark the inaccuracy of the tables 
of Jupiter and Saturn. In Ins 19th year he published a 
direct and geometrical method of finding the eccentricities 
and aphelia of the orbits of the planets , and in the year 
following he undertook a voyage to St Helena, with a 
view to form a catalogue of the stars in the southern hemi- 
sphere The station was unfortunately chosen, for, owing 
to the incessant rams and foggy atmosphere of that island, 
he was able to determine the places of only 360 stars in 
the course of a whole year. He had, however, the satis- 
faction of observing a transit of Mercury over the sun’s 
disk, a phenomenon which suggested to him the important 
idea, that the transits of the inferior planets might be 
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advantageously employed in determining one of the most 
essential elements of the planetary system, viz , the parallax 
of the sun, and consequently the diameters of the orbits. 

The method has since been successfully employed m the 
case of Yenus : the transits of Mercury, though much more 
frequent, are not so well adapted to the purpose. The 
other additions which he made to astronomical knowledge 
are chiefly recorded inks Synopsis Astronomies C metises , — 
a work abounding in profound and original views, and 
which, in respect of theory, formed perhaps the most 
remarkable accession to the science that had been made 
since the time of Kepler. In this work he revived an 
ancient opinion, that the comets belong to the solar system, 
and move m very eccentnc orbits round the sun, returning 
after stated but long intervals, He also ventured to pre- 
dict that the comet of 1681 would again return to its 
penhelion in 1759, — the first prediction of the kind 
ever verified. In 1720 Halley was appointed to succeed 
Flamsteed m the Royal Observatory ; and though then m 
the 64th year of ks age, he undertook, with a view to 
improve the lunar theory, to observe the moon through a 
whole revolution of her nodes, erroneously supposing that 
after such a revolution the errors of the tables would again 
appear in the same order. He was the first who, by a 
comparison of ancient and modern observations, remarked 
the acceleration of the mean motion of the moon, and thus 
called the attention of mathematicians to an important and 
curious phenomenon, the physical cause of which was at 
length detected by the powerful analysis of Laplace, He 
was also the first who pomted out the secular inequalities 
of Jupiter and Saturn, occasioned by their mutual pertur- 
bations, — a theory that formed the subject of several pro- 
found memoirs of Euler and Lagrange, and for the complete 
development of which astronomy is likewise indebted to 
Laplace (See Halley.) 

The discoveries of Biadley, who succeeded Halley as Bradley 
astronomer royal, form a memorable epoch in the history 
of the science. It was reserved to him to give the theo- 
retical explanation of a singular motion of the polar star 
which had been first observed by Picard, who had remarked 
that the inequality was annual, and amounted to about 40 
seconds, but had been unable to refer it to any law. Hooke, 
m 1674, a few years after the observations of Picard, 
imagined that he had discovered a parallax in some of the 
stars; and Flamsteed, following the ideas of Hooke, 
explained, by means of parallax, the minute changes of 
position wkch he had observed m Polaris and some cir- 
cumpolar stars. Manfredi and Cassini demonstrated the 
error of Flamsteed, but were not more successful m their 
attempts to explain the motion in question. Samuel 
Molyneux conceived the idea of verifying all that had been 
said respecting the supposed parallaxes, and for this pur- 
pose commenced a senes of observations at ICew, with 
an excellent 24-feet sector constructed by G raham. Bradley, 
who happened at that time to reside at Kcw, took part 
in these observations, the result of wkch was, that the 
remarks of Picard w r ere confirmed beyond the possibility 
of doubt It was, however, abundantly evident that the 
apparent motions observed were not connected in any 
manner with parallax ; it therefore became an object of 
the greatest interest to determine their physical cause, and 
assign their law and period. The first idea that occurred 
was to inquire whether they arose from a change of position 
m the earth’s axis but this supposition was found to be 
inadequate to the explanation of the phenomena. Moly- 
neux having been in the meantime appointed a lord of 
the Admiralty, the observations were discontinued at Kew ; 
they were, however, shortly after resumed by Bradley at 
Wanstead, with a smaller but more convenient instrument , 
and after they had been continued several years, it w r as 
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found that the star (y Dracoms) on which they were 
principally made, appealed to describe annually a small 
ellipse, the transverse axis of which amounted to 40" 
This was an impoitant determination, for the ellipse 
afforded the means of computing at all times the aberration 
of any star whatever, whether in longitude, latitude, 
declination, or right ascension. Bradley also pointed out 
the physical cause of the aberration, and demonstrated that 
it resulted fiom the combination of the motion of light 
with the annual motion of the earth. This very remark- 
able and important discovery was made in 1728. 

Bradley, anxious to verify his ingenious theory, continued 
fas observations, and soon felt the difficulty that had so 
much embarrassed Picard The places of the stars, calcu- 
lated accoidmg to his formula for the aberration, could not 
be reconciled with the observations The errors continued 
to augment during nine years, after which they went on 
diminishing during the nine years following. This inequa- 
lity, of which the period, like that of the nodes of the 
moon, was 18 years, was readily explained by supposing a 
slight oscillation of the earth’s axis, occasioned by the 
action of the moon on the protuberant parts surrounding 
the equator of the terrestrial spheroid. After assiduously 
observing its effects during twenty years, Bradley found 
that the phenomena could be accurately represented by 
giving the pole of the equator a retrograde motion about its 
mean place in an ellipse whose axes are 18" and 16", and 
completing its revolution in the period of 18 years This 
result was communicated to the Royal Society m 1748 
To these two grand discoveries of Bradley, the aberration 
and nutation, modern astronomy is greatly indebted for 
its accuracy and precision; and as Delainbre remarks, 
they assure to their author a distinguished place, after 
Hipparchus and Kepler, among the astronomers of all 
ages and all countries. For the biography see Bradley, 
James 

While England was witnessing the brilliant discoveiies 
of Bradley, France produced a number of excellent 
astronomers, by whose successful labours every depart- 
ment of the science was signally promoted. Among 
these Lacaille is distinguished, both by his scientific zeal 
and the importance of his observations. In 1751 he 
undertook a voyage to the Cape of Good Hope, the primary 
objects of which were to determine the sun’s parallax, by 
means of observations of the parallaxes of Mars and Venus, 
while similar observations were made m Europe, and to 
form a catalogue of the southern circumpolar stars. No 
undertaking for the benefit of science was ever more 
successfully executed. In the course of a single year, 
Lacaille, without assistance, observed upwards of 10,000 
otars, situated between the tropic of Capricorn and the 
pole, and computed the places of 1942 of them The 
details of his observations were published in the Caelum 
Australe Stelliferum, which appeared in 1763. During 
the same time he measured a degree of the meridian, and 
made numerous observations of the moon simultaneous 
with those of Lalande (who observed at Berlin), in order to 
determine the moon’s parallax by means of direct observa- 
tions made at the extremities of a meridional arc of 
upwards of 85°. Astronomy is likewise indebted to 
Lacaille for a table of refractions, which he computed 
from a comparison of above 300 observations made at the 
Cape and at Paris. In 1757 he published his Astronomies 
Fundamenta, in which he gave rules and tables for com- 
puting the apparent motions of the stars, which continued 
to be employed till Lambert supplied the corrections de- 
pending on the nutation, and Delambre those depending on 
the aberration. 

The question of the figure of the earth furnished ample 
materials for the practical as well as the speculative astro- 


nomer during the 18th century. The results of the measure- 
ment of the meridian by Cassini were at variance with the 
theories of Newton and. Huyghens , and the Academy of 
Sciences resolved on making a decisive experiment by the 
actual measurement of the lengths of two degrees, one at 
the equator, and another in as high a latitude as could be 
reached In the year 1735, three astronomers — Godin, 

Bouguer, and La Condamme — weie commissioned by the 
Fiench Government to accomplish the first of these objects 
m Peru; and the year following, Maupertuis, Clairaut, 

Camus, and Lemonmer went, to Lapland to execute the 
second under the polar circle Notwithstanding the greater 
difficulties they had to contend with, the first party wcif 
the more successful, but the result of both opeiations 
established the compression of the earth at the poles l 
Bouguer published the details of the Peruvian measurement 
m an admirable work On the Figure of the Earth, m which 
he has also inserted an account of a great number of 
experiments made by him in the same country to determine 
the length of the seconds’ pendulum, and the effects of the 
attraction of mountains on the plumb-line. Bouguer is 
likewise the author of an excellent treatise on light The 
details of the labours of numerous other observers in the 
various countries of Europe will be found under their 
respective names. Here it is sufficient to indicate briefly 
the share each had m the development of the science 

Dehsle formed a school of astronomy in Russia, and Delate, 
left a method of computing the heliocentric places of the 
sun’s spots and of Mercury and Venus in their transits 
over the sun’s disk, and likewise of determining, by means 
of the stereographic projection, the directions of their paths 
when they enter and leave the disk. Wargentra, secietary ^ argcDtln. 
of the Academy of Sciences of Stockholm, devoted him- 
self specially to the correction of the tables of the 
satellites of Jupiter. The theory of the satellites was not 
then far advanced ; hut when theoiy failed him, he profited 
by the remarks of others and by his own reflections, and 
endeavoured by repeated trials to find empirical equations 
capable of reconciling the tables with the best observations. 

By confining himself almost exclusively to this subject he 
acquired a high reputation, and was ranked among the first 
astronomers of an epoch which abounds in great names. 

His tables of the satellites have, on account of their superior 
accuracy, been employed m determining the masses and 
other elements, which serve as the basis of the analytical 
theories. 

Maskelyne, the second English astronomer royal after Maskelya* 
Bradley, wa3 appointed, in 1761, to observe the transit 
of Venus at the island of St Helena, and endeavour 
to venfy the existence of a small parallax of the star 
Sirius, which seemed to be indicated by the observations 
of Lacaille at the Cape. Unfortunately, the state of the 
weather prevented him from observing the transit, and 
his observations on Sirius were abandoned m consequence 
of the discovery of a defect in the zenith sector which he 
had carried out with him for the purpose of making the 
observations in question. The mam objects of his voyage 
were thus frustrated ; but somo indirect advantages, notably 
the improvement of the sector by Ramsden, resulted from 
it, which compensated m some measure for the disappoint- 
ment. At St Helena he made several interesting observa- 
tions of the tides, the variation of the compass, the moon’s 
horary parallaxes, dec. In going out and returning home 
he paid particular attention to the different methods of 
finding the longitude at sea, and practised that which 
depends on observations of the lunar distances from known 
stars, taken with Hadley’s sextant, or some other reflecting 
instrument. In the year 1765 he was appointed astro- 
nomer royal, and soon after recommended to the Board of 
Longitude the general adoption in the navy of the lunar 
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method of finding the longitude, and proposed that tables 
for facilitating that method should be calculated and 
published m the Nautical Almanac This recommendation 
■was adopted, and the Nautical Almanac continued to be 
published under his superintendence during forty-eight 
successive years. 

Sn William Herschel, born in Hanover in 1738, has 
lendeied his name immortal by the discovery of a new 
planet beyond the oibit of Saturn, and thereby doubling 
the ancient boundaries of the solar system Having settled 
m England at Bath, he began to devote his leisure to the 
construction of telescopes and the polishing of reflecting 
minors. Endowed with equal skill and patience, he soon 
obtained instalments superior to any that had been known 
before, by means of winch he was led to the most brilliant 
discoveries that have been made m the heavens since the 
time of Galileo Being employed in making a review of 
the sky with a powerful telescope, he perceived, on the 
13th of March 1781, near the feet of Gemini, a star of the 
fifth magnitude, having a disk perfectly well defined, and 
differing m appearance from other stars which afforded 
the same quantity of light. On observing it with a 
telescope whose magnifying power was 932, he perceived 
its diameter was enlarged while that of the stars underwent 
no change. These circumstances were sufficient to draw 
his attention to the star, and nothing more was requisite to 
enable him speedily to discover that it had a slow motion. 
He at first supposed it was a comet, and acquainted Dr 
Maskelyne with the discoveiy. The circumstance was 
soon made known at Paris , and it was gradually perceived, 
that as the distance of the star did not sensibly vary, it 
was necessary to regard it as a seventh planet Herschel, 
m honour of his patron George III , gave it the name of 
the Georgium Sidus, but the mythological appellation of 
Uranus has prevailed On the 11th of January 1787 he 
discovered two satellites revolving round the new planet, 
and subsequently found that it was accompanied by four 
others. It was soon noticed that Ui anus had been observed 
by Flamsteed, Mayer, and Lemonmer, who had each 
supposed it to be one of the fixed stars. Their observa- 
tions enabled Delambre to correct the elements of the 
orbit, and calculate tables of its motion. By means of his 
powerful telescopes Herschel determined the figure and 
rotation of Saturn, discovered the parallel belts on his 
surface, and perceived that the ring is double. In 1789 
he discovered two new satellites belonging to this planet, 
i evolving near the ring. From some appearances in- 
dicated by the fixed stars, Herschel was led to conclude 
that the whole solar system ism motion about some distant 
centre, and that its diiection is at present towards the 
constellation Hercules, — a conclusion which recent investi- 
gations have verified His observations on nebulae and 
double stars opened up a new field of research, bound- 
less in extent, and mteie&tmg by reason of the variety of 
the objects it presents to the attention of the observer 
The extraordinary activity with which he pursued his 
favourite occupations is attested by 67 memoirs communi- 
cated by him fiom time to time to the Royal Society 
_ Few individuals have contributed so much to the peifec- 
tion of modern astronomy as Dclambie, for many yeais 
perpetual secretary of the Academy of Sciences Associated 
mill Meeham, he was employed during the troubles of the 
French Revolution m measuring the meridian from Dunkirk 
to Barcelona, — a labour which was prosecuted with admir- 
able zeal in the face of innumerable difficulties, and even 
dangers of the most formidable land By an immense 
number of excellent observations he determined the con- 
stants which enter into the formulae deduced from theory 
by the piofound researches of Lagrange and Laplace, and 
also formed a set of tables much more exact than any that 


had appeared before them. His Astionomie Tkeonque d 
Piatique, in three quarto volumes, contains the best rules 
and methods which have yet been devised for the guidance 
of the practical astronomer ; and his Histoire, m six large 
quarto volumes, gives an account of every successive 
improvement which has been made in the science, and a 
full abstract of every woik of celebnty which has been 
written respecting it, from the first rude observations or 
the Greeks to the end of the last century It is invaluable 
to the historian, and wall always attest the profound 
learning and laborious lesearch of its authoi 
The observatory which was established at Palermo about p ia22 l 
the year 1790, under the active superintendence of Piazzi, 
holds a distinguished rank among the similar institutions 
of Europe. Piazzi, born in 1746, took the habit of the 
religious older of the Theatins at Milan, and finished his 
noviciate m the convent of St Anthony Among his pie- 
ceptors he had the advantage of counting Tiraboschi, 
Beccaria, Le Sceur, and Jacquier , and from these illus- 
trious masters he speedily acquired a taste for mathematics 
and astronomy. After holding several professorships m 
the colleges of the Jesuits at Rome and Ravenna, he was 
appointed, m 1780, professor of the higher mathematics 
m tho Academy of Palermo. A few years after his 
appointment he obtained from the prince of Caramamco, 
viceroy of the island, permission to found an observatory, 
and undertook a voyage to France and England m order 
to provide the instruments necessary for the new estab- 
lishment Having procured a veitical circle, a transit, and 
some other instruments fiom Ramsden, he returned to 
Palermo and commenced his observations His fiist care 
was to prepare a new catalogue of stars, the exact positions 
of which he justly considered as the basis of all true 
astronomy. In prosecuting this obj'ect he did not content 
himself with a smgle observation, but before he fixed the 
position of any star, observed it several times successively , 
and, by this laborious but accurate method, he constructed 
[ his first great catalogue of 6748 stars, which was crowned 
by the Academy of Sciences of France, and received with 
admiration by the astionomers of all countries. His con- 
stant practice of repeating his observations led to another 
brilliant result, the discovery of an eighth planet. On tho 
1st of January 1801, Piazzi, searching for the star 87 of 
the catalogue of Mayer, cursorily observed a small star of 
the eighth magnitude between Aries and Taurus, On 
the following day he remarked that the star had changed 
its position, and accordingly supposed it to be a comet 
He communicated his observations to Onani, who, feeing 
that this luminous pomt had no nebulosity like the comets, 
and that it had been stationary and letrograded within 
comparatively small limits like the planets, computed its 
elements on the hypothesis of a circular orbit. He found 
that this hypothesis agreed with the observations, and other 
astronomers soon confirmed its accuracy He gave tho 
planet the name of Ceres Ferdinandea , m honour of Fcrdi 
nand, king of Naples, in whose dominions he had made tho 
discovery, and who proposed to commemorate the event by 
a gold medal, struck with the effigy of the astronomer, but 
Piazzi, preferring the interests of science to vam honours 
which could add nothing to his glory, requested that tha 
money destined for this purpose should be employed in the 
purchase of an equatorial, which was still wanting to Ins 
observatory. In 1814 he published a new catalogue, 
extended to 7646 stars, — a splendid monument of inde- 
fatigable zeal and activity He made an uninterrupted 
series of solstitial observations from 1791 to 1816, for tho 
purpose of determining the obliquity of the ecliptic, which, 
compared with those of Bradley, Mayer, and Lacaille, in 
1750, give a diminution of 44" in a year. 

We will conclude this part of the article by briefly 
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adverting to tlxe researclies of some illustrious mathemati- 
cians who have developed, the theory of Newton, and by 
whose investigations physical astronomy has been raised to 
its present position. Although the law of gravitation, as 
proposed by Newton, had from the first been admitted by 
all the most eminent astronomers of Butain, it was for a 
long time either opposed or neglected on the Continent 
In fact, great improvements were required both in analysis 
and mechanics before it admitted ot other applications 
than had been made by its gieat author, or could be 
regarded as anything more than a plausible hypothesis. 
Newton demonstrated that if two bodies only were pro- 
jected m space, mutually attracting each other with forces 
proportional directly to their masses and inversely to the 
squares of their distance, they would each accurately 
describe an ellipse round the common centre of gravity , 
and the spaces descnbed by the straight line joining that 
centre and the moving body would be proportional to the 
time of description, according to the second law of Kepler. 
But when it is attempted to apply Newton’s law to the 
case of the solar system, great difficulties immediately pre- 
sent themselves. Any one planet m the system is not only 
attracted by the sun, but also, though in a much smaller 
degree, by all the other planets, m consequence of which 
it is compelled to deviate from the elliptic path which it 
would pursue m virtue of the sun’s attraction alone. Now, 
the calculation of the effects of this disturbing force was 
the problem which geometers had to lesolve. In its most 
general form it greatly transcends the power of analysis ; 
but there are particular cases of it (and those, too, the 
cases presented by nature), in which, by reason of certain 
limitations m the conditions, it is possible to obtain an 
approximate solution to any required degree of exactness. 
For example, the Sun, Moon, and Earth form m a manner 
a system by themselves, which is very slightly affected by 
the aggregate attractions of the other planets. In the 
same way the Sun, Jupiter, and Saturn, form another 
system, m which the motions are very little influenced by 
the action of any other body. In these two cases, then, 
the number of bodies to be taken into consideration is only 
three ; and m this restricted form, the problem, celebrated 
m the history of analysis under the denomination of “the 
Problem of Three Bodies,” is susceptible of being treated 
mathematically. With the hope of improving the lunar 
tables, and of completing the investigations which Newton 
had commenced m the Frincipia , three distinguished 
geometers — Clairaut, D’Alembert, and Euler — about the 
middle of the last century, undertook, simultaneously, and 
without the knowledge of each other, the investigation of 
the problem of three bodies, and commenced that series 
of brilliant discoveries which our own times have seen 
completed. 

Clairaut’s solution of the problem of three bodies was 
presented to the 1 Academy of Sciences in 1747, and was 
applied to the case of the moon. From this solution he 
deduced with great facility, not only the inequality of the 
variation, which Newton had obtained by the application 
of a more complicated though very ingenious method, but 
also the evection, the annual equation, and many other in- 
equalities which Newton had not succeeded in connecting 
with his theory. It happened, however, curiously enough, 
that in the calculation of one effect of the disturbing force, 
namely, the progression of the moon’s apogee, Clairaut was 
led into an error which produced a result that threatened 
to overturn the system of gravitation. The error consisted 
in the omission of some of the terms of the senes express- 
ing the quantity m question, which he wxongly supposed 
to have only an insensible value ; and by reason of this 
omission, his first approximation gave only half of the 
observed progressive motion of the apogee. As this result 
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was continued hy D’Alembert and Euler, who had both 
fallen into the same error, it seemed to follow, as a necessary 
consequence, either that the phenomenon depended on 
some other cause than the disturbing force of the sun, or 
that the law of gravitation was not exactly proportional to 
the inverse squaie of the distance The triumph which this 
result gave to the Cartesians was not of long duration. 
Clairaut soon perceived the cause of his error, and by 
repeating the process, and carrying the approximations 
faither, he found the computed to agree exactly with the 
observed progression, — a result which had the effect of 
dissipating for ever all doubt respecting the law of gravita- 
tion. The researches of Clairaut were followed by a set of 
lunar tables, much more correct than any which had been 
previously computed. 

The return of the comet of 1G82, which Halley had 
predicted for the end of 1758 or beginning of 1759. 
afforded an excellent opportunity for putting to the test 
both the theory of gravitation and the power of the new 
calculus. Clairaut apphed his solution of the problem 
of three bodies to the perturbations which this comet 
sustained from Jupiter and Saturn, and, after calculations 
of enormous labour, announced to the Academy of Sciences, 
in November 1758, that the comet would return m the 
beginning of the following year, and pass through its peri- 
helion about the 15th of April. It returned according 
to the prediction, but passed its perihelion on the 13th of 
March. The correction of an error of computation reduced 
the difference to nineteen days ; and if Clairaut had been 
aware of the existence of the planet TJi anus, he might have 
come still nearer the truth. 

Besides these important researches on the system of the 
universe, Claiiaut composed an admirable little treatise on 
the figure of the earth, m which he gave the diffeiential 
equations, till then unknown, of the equilibrium of fluids, 
whether homogeneous or heterogeneous, supposing an 
attractive force, following any law whatever, to exist among 
the molecules. He applied these equations to the earth ; 
demonstrated that the elliptic figure satisfies the conditions 
of equilibrium ; and assigned the ellipticity of the different 
strata of w r hich the earth may be supposed to be formed, to- 
gether with the law of gravitation at the exterior surface. He 
likewise discovered the important theorem which establishes 
a relation between the oblateness of the terrestrial spheroid 
and the increase of gravitation towards the poles, on every 
supposition which can be imagined relative to the interior 
construction of the earth. By means of this theorem the 
ellipticity of the spheroid is deduced fiom observations of 
the lengths of the seconds pendulum at different points of 
the earth’s surface. 

D’Alembert, as has already been mentioned, presented a D’Alem- 
solution of the problem of three bodies to the Academy belt, 
of Sciences at the same time as Clairaut. In the year 
1749 ho published his treatise on the precession of the 
equinoxes, — a work remarkable m tbe history of analysis 
and mechanics. By means of his newly invented “Calculus 
of Partial Differences,” and the discovery of a fertile prin- 
ciple in dynamics, he determined from theory the rate of the 
precession, rather more than 50" m a year. He also deter- 
mined the nutation of the earth’s axis, which had been 
discovered by Bradley, and assigned the ratio of the axes 
of the small ellipse which the true pole of the earth de- 
scribes around its mean place in the same time m which 
the nodes of the lunar orbit complete a revolution. The 
solution of this problem led to the determination of the 
ratio of the attractive forces of the sun and moon, which 
D’Alembert found to bo that of seven to three very nearly , 
whence he inferred that the mass of the earth is 70 times 
greater than that of the moon. He proved likewise that 
the precession and nutation are the same in every hypo 
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thesis concerning the intenor constitution of the eaith 
la 1754 he published the first two volumes of his Re- 
searches on the System of the World In this work he 
applied the formulae by which he had calculated the 
motions of the moon to the motions of the planets disturbed 
by their mutual attraction, and pointed out the simplest 
method of determining the perturbations of the motions of 
a planet occasioned by the action of its own satellites 
D’Alembert also treated the subject of the figure ot the 
earth m a much more general manner than had been done 
by Clairaut, who had confined his investigations to the 
case of a spheroid of revolution. He determined the 
attraction of a spheroid of small eccentncity, whose srnface 
can be represented by an algebraic equation of any older 
whatever, even supposing the spheroid to be composed of 
strata of different densities 

Euler The first memoir of Euler on the planetary perturbations 
was transmitted to the secretary of the Academy of Sciences 
m July 1747, some months before Clairaut and D’Alem- 
beit had communicated their solutions of the problem of 
three bodies, and it carried off the prize which the academy 
had offered for the analytical theory of the motions of 
Jupiter and Saturn In this memoir Euler gave the differ- 
ential equations of the elements of the disturbed planet, 
but withheld the analysis by which he had been con- 
ducted to them This analysis, however, he subsequently 
expanded m two memoirs, the first of which appeared in 
the Beilin Memoirs m 1749, and the second m those of St 
Petersburg in 1750. Of these supplementary memoirs the 
first is remarkable on several accounts. It contains the 
fust example of a method which has been fruitful of 
impoitant consequences— namely, that of the variation of 
the arbitiary constants m differential equations, and the 
development of the ladical quantity -which expresses the 
distance between two planets in a series of angles, multi- 
ples of the elongations The expiessions which he gave 
for the seveial terms of this series were simple and elegant , 
and he demonstrated a curious relation subsisting among 
any three consecutive terms, by means of which all the 
terms of the senes may be calculated fiom the first two 
He was thus enabled to develop the peiturbmg forces in 
terms of the sines and cosines of angles increasing with the 
time, and thereby to surmount a very great analytical 
difficulty. Notwithstanding, however, the great merit of 
Euler’s memoir, several of the formulae expressing the 
secular and periodic inequalities were found to be inac- 
curate, and m order to procure a correction of these 
errors, and give greater perfection to so important a theory, 
the academy again proposed the same subject for the pnze 
of 1752 This prize was also earned off by Euler. In 
the memoir which he presented on this occasion, he con- 
eideied simultaneously the motions of Jupitei and Saturn, 
arid determined, in the first instance, the amount of their 
various inequalities, independently of the consideration of 
the eccentncitics of their oibits. Pushing the approxima- 
tions faither, and having regard to the inequalities depend- 
ing on the eccentricities, he ainved at a most impoitant 
result relative to the periodic nature of the inequalities 
occasioned by the mutual peituibations of the planets, 
which laid the foundation of the subsequent discovery by 
Lagiange and Laplace of the permanent stability of the 
planetaiy system. He demonstrated that the eccentricities 
and places of the aphelia of Jupiter and Saturn are subject 
to constant variation, which is confined, however, within 
certain fixed limits ; and he computed that the elements 
of the orbits of the two planets recover their original 
values after a lapse of about 30,000 years. In the year 
1756 the Academy of Sciences crowned a third memoir of 
Euler on the same subject as the two former, namely, the 
inequalities of the motions of the planets produced by their 


reciprocal attractions. This memoir analytically considered 
is also of great value. The method which he followed and 
illustrated has since been generally adopted m researches 
of the same nature, and consists m regarding as vanable, 
ill consequence of the disturbing forces, the six elements of 
the elliptic motion, viz, — 1st, the major axis of the orbit, 
winch, by the law of Kepler, gives the ratio of the differen- 
tial of the mean longitude to the element of the time , 2d, 
the epoch of this longitude ; 3 d, the eccentricity of the 
orbit , ith, the motion of the aphelion ; 5th, the inclina- 
tion of the orbit to a given fixed plane; and, 6th, the 
longitude of the node. By considering separately the 
variations introduced into each of these elements by the 
disturbing foices, Euler obtained some important results , 
but even m this memoir his theory was not rendered com- 
plete. He did not consider the variation of the epoch ; 
and the expression which he gave for the motion of the 
aphelion did not include that part of it which depends on 
the ratio of the eccentricities of the orbits of the disturbed 
and disturbing planet Besides, the third memoir, like 
the two former, contained several errors of computation, 
which, by leading to results known to be wrong, probably 
prevented the author himself fiom being aware of the full 
value of the ingenious methods of procedure which he had 
described. Euler concluded this important memoir by mak- 
ing an extended application of his formulae to the orbit of 
the earth as disturbed by the action of the planets. From 
some probable suppositions, first employed by Newton, 
relative to the ratios of the masses of the planets to that 
of the sun, he determined the variation of the obliquity of 
the ecliptic at 48" m a century, — a result which agrees well 
with observation. By this deter inination the secular 
vanation of the obliquity of the ecliptic, which had been 
regarded by Lahire, Lemonmer, D’Alembert, and other 
eminent astronomers as uncertain, was placed beyond 
doubt. The three memoirs -winch we have mentioned con- 
tain the principal pait of Eulei’s labours on the perturba- 
tions , but physical astronomy is indebted to him for many 
other researches He gave a solution of the problem of the 
precession of the equinoxes, and made seveial important 
steps in the lunar theory, with which he seems to havo 
occupied himself before be undertook the investigation of 
the. planetary peiturbations. In the year 1772, when 
entirely blind, he directed his son, Albert Euler, and two 
illustrious pupils, Krafft and Lexell, m the composition 
of a work of enormous labour on the same subject, winch 
was undertaken with a view to discover the cause of the 
moon’s acceleration. This work was concluded with a set 
of lunar tables deduced entirely from theory ; but they 
were found to be far inferior to those of Mayer, and in 
some respects hardly equal to those of Clairaut. 

The fiist theory of Euler formed the basis of the excel- 
lent lunar tables which were calculated by Tobias Mayer, Mayer, 
and first published m the Memoirs of the Academy of 
Gottingen m 1753. Mayer was a skilful astronomer, and 
determined the co-efficients of the arguments of the 
different lunar inequalities fiom his own observations. Ha 
continued to correct and improve his tables till the time of 
his death, which happened m 1762, when a copy of them, 
containing his last corrections, was presented by his widow 
to the Board of Longitude in London. They were printed 
along with the author’s lunar theory in 1765. Subse- 
quently, the Boaid of Longitude directed Mason, who had 
been assistant to Bradley, to revise them, under the super- 
intendence of Dr Maskelyne. Mason compared them with 
about 1200 of Bradley’s observations, corrected the co- 
efficients of Mayer, and introduced some new equal iun 3 
which had been indicated by that astronomer, but whicb 
he had considered as too uncertain, or of too small a 
value, to render it necessary to load his tables wfith them. 



HisTop.y.] ASTRONOMY 76 ] 


Mayer’s tables, thus corrected, were published in 1784, 
and for a long time continued to be the most accurate that 
had appeared 

The solution of the problem of three bodies by Clairaut, 
D’Alembert, and Euler, gave rise to many other import- 
ant works relative to the theory of the moon, into the 
merits of which, however, our limits will not permit us 
to enter. Thomas Simpson, Walmesley, Fnsi, Lambert, 
Schulze, and Matthew Stewart treated the subject with 
more or less success ; but the complete explication of the 
theory of the lunar and planetary perturbations was re- 
served for two mathematicians, whose discoveries peifected 
the theory of gravitation, and explained the last inequalities 
which remained to be accounted for m the celestial 
motions, — Lagrange and Laplace. 

In the year 1764, the Academy of Sciences of Paris, 
which had so successfully promoted the great efforts that 
had already been made to peifect the theory of attraction, 
proposed for the subject of a puze the theory of the hbration 
Lagrange of the moon. Lagrange had the honour of carrying off 
the prize ; but although he treated the subject m a manner 
altogether new, and with extraordinary analytical skill, he 
did not on this occasion arrive at a complete solution of 
the problem. In 1766 he obtained another prize for a 
theory of Jupiter’s satellites. In the admirable memoir 
which Lagrange presented to the academy on this subject, 
he included in the differential equations of the distuibed 
motion of a satellite the attracting foice of the sun, as 
well as of all the other satellites, and thus, in fact, had to 
consider a problem of six bodies. His analysis of this 
problem is remaikable, inasmuch as it contained the fiist 
general method which was given for determining the 
vanations which the mutual attractions of the satellites 
produce m the forms and positions of their oibits, and 
pointed out the plan which has since been so successfully 
followed m the treatment of similar questions. 

Of all the grand discoveries by which the name of 
Lagrange has been immortalised, the most remarkable is 
that of the invariability of the mean distances of the 
planets from the sun. We have already mentioned that 
Euler had perceived that the inequalities of Jupiter and 
Saturn, m consequence of their mutual actions, are ulti- 
mately compensated, though after a very long period. In 
prosecuting this subject, which Euler had left imperfect, 
Laplace had discovered that, on neglecting the fourth 
powers m the expressions of the eccentricities and inclina- 
tions of the mbits and the squares of the distuibmg 
masses, the mean motions of the planets and their mean 
distances from the sun are invariable. In a shoit memoir 
of 14 pages, which appealed among those of the Berlin 
Academy for 1776, Lagrange demonstrated generally, and 
by a very simple and luminous analysis, that whatever 
powers of the eccentricities and inclinations are included 
in the calculation of the perturbations, no secular inequa- 
lity, or term proportional to the time, can possibly enter 
mto the expression of the greater axis of the orbit, or, 
consequently, into the mean motion connected with it by 
the third law of Kepler. From this conclusion, which is 
a necessary consequence of the peculiar conditions of the 
planetary system, it results that all the changes to which 
the orbits of the planets are subject ill consequence of their 
reciprocal gravitation, are periodic, and that the system 
contains within itself no principle of destruction, but is 
calculated to endure for ever. 

In 1780 Lagrange undertook a second time the subject 
of the moon’s hbration ; and it is to the memoir which he 
now presented to the Berlin Academy that we must look 
for the complete and rigorous solution of this difficult 
problem, which had not been resolved before in a satis- 
factory manner, either on the footing of analysis or 


| observation. In the same year he obtained the prize of 
the Academy of Sciences on the subject of the perturba- 
tions of comets. In 1781 he published, in the Berlin 
Memoirs, the first of a series of five papers on the seeulai 
and periodic inequalities of the planets, which together 
formed by far the most important work that had yet 
appeared on physical astronomy since the publication of 
the Prmcipia. This series did not, propeily speaking, 
contain any new discovery, but it embodied and brought 
into one view all the results and peculiar analytical method* 
which had appeared in his former memoirs, and contained 
the germs of all the happy ideas which he afterwards 
developed m the Mecamque Analytique 

On account of the bulliant discoveries and important 
labours which we have thus briefly noticed, Lagrange must 
be considered as one of the most successful of those 
illustrious men who have undertaken to perfect the 
theory of Newton, and pursue the principle of gravitation 
to its remotest consequences But the value of his 
services to science is not limited to his discovenes m 
physical astronomy, great and numerous as these were. 

After Euler, he has contributed more than any other 
to mcrease the power and extend the applications of the 
calculus, and thereby to arm future inquirers vith an 
instrument of greater efficiency, by means of which they 
may push their conquests mto new and unexplored fields 
of discovery. 

With the name of Lagrange is associated that of Laplace, Laplace, 
their rival labours dividing the admiration of the scientific 
world during half a century. Like Newton and Lagrange, 

Laplace raised himself at an eaily age to the very highest 
lank in science Before completing his 24th year, he had 
signalised himself by the important discovery of the invaria- 
bility of the mean distances of the planets from the sun, 
on an hypothesis restricted, indeed, but which, as we ha\ e 
already mentioned, was aftei wards generalised by Lagrange. 

About the same time he was admitted into the Academy 
of Sciences, and thenceforward devoted himself to the 
development of the laws which regulate the system of the 
world, and to the composition of a series of memoirs on the 
most important subjects connected with astronomy and 
analysis His researches embraced the whole theory of 
gravitation, and he had the high honour of perfecting 
what had been left incomplete by his predecessors. 

Among the numerous inequalities which affect the motion 
of the moon, one still remained which no philosopher as 
yet had been, able to explain. This was the acceleration 
of the mean lunar motion, which had been first suspected 
by Halley, fiom a comparison of the ancient Babylonian 
observations, recorded by Hipparchus, with those of Alba- 
tegm and the modems The existence of the acceleration 
had been confiimed by Dunthorne and Mayer, and its 
quantity assigned at 10 " in a century, but the cause of it 
remained doubtful. Lagrange demonstrated that it could 
not be occasioned by any peculiarity m the form of the 
earth ; Bossut ascribed it to the resistance of the medium 
m which he supposed the moon to move; and Laplace 
himself at fiist explained it on the supposition that gravity 
is not transmitted from one body to another instantaneously, 
but successively, in the manner of sound or light Having 
afterwards remarked, however, in the course of his re- 
searches on Jupiter’s satellites, that the secular variation 
of the eccentricity of the orbit of Jupiter occasions a secular 
variation of the mean motions of the satellites, he hastened 
to transfer this result to the moon, and had the satisfaction 
to find that the acceleration observed by astronomers is 
occasioned by the secular variation of the eccentricity of 
the terrestrial orbit. This conclusion has, however, been 
partly invalidated by the recent researches of Adams of 
Cambridge. 

II. - 96 
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Another discovery’ relative to the constitution of the 
planetary system, which does infinite honour to the sagacity 
of Laplace, is the cause of the secular inequalities indicated 
"by ancient and modern observations m the mean motions 
of Jupiter and Saturn On examining the differential 
equations of the motions of these planets, Laplace lemarked, 
that as their mean motions are neaily commensuiable (five 
times the mean motion of Saturn being nearly equal to 
twice that of Jupiter), those terms of which the arguments 
are five times the mean longitude of Saturn, minus twice 
that of Jupiter, may become very sensible by integration, 
although multiplied by the cubes and products of three 
dimensions of the eccentricities and inclinations of the 
orbits The result of a laborious calculation confirmed his 
conjecture, and showed him that m the mean motion of 
Saturn there existed a great inequality, amounting at its 
maximum to 48' 2"’3, and of which the peuod is 929 
years ; and that in the case of Jupiter there exists a corre- 
sponding inequality of neaily the same peuod, of which 
the maximum value is 19' 46", but which is affected by a 
contiary sign, that is to say, it diminishes while the first 
increases, and vice versa. He also perceived that the 
magnitude of the co-efficients of these inequalities, and the 
duration of their periods, are not always the same, but 
participate in the seculai vanations of the elements of the 
orbit. 

The theory of the figures of the planets, scarcely less 
interesting than that of their motions, was also greatly 
advanced by the researches of Laplace. He confirmed the 
results of Clanaut, Maclaunn, and D’Alembert, relative to 
the figure of the earth, and treated the question in a much 
more general way than had been done by those thiee great 
mathematicians From two lunar inequalities depending 
on the non-sphencity of the earth, he detei mined the ellip- 
ticity of the meridian to he veiy nearly, 

Newton, m the Puncipia, explained the cause of the 
phenomena of the tides, and laid the foundations of a 
theory winch was prosecuted and extended by Daniel 
Bernoulli l, Maclaunn, Euler, and D’Alembert; but as 
none of these geometers had taken into account the effects 
of the rotatory motion of the earth, the subject was m a 
great measure new when it was taken up by Laplace m 
1774. Aided by D’Alembeit’s recent discovery of the cal- 
culus of partial diffeiences, and by an improved theoiy of 
hydrodynamics, he succeeded in obtaining the diffeiential 
equations of the motion of the fluids which surround the 
earth, having regard to all the forces by which these motions 
are produced or modified, and published them in the 
memoirs of the academy in 1775 By a careful examina- 
tion of these equations, he was led to the curious remark, 
that the differences between the heights of two consecutive 
tides about the time of the solstices, as indicated by New- 
ton's theory, are not owing, as Newton and lus successors 
had supposed, to the meitia of the waters of the ocean, 
but depend on a totally diffeient cause, namely, the law of 
the depth of the sea, and that it would disappear entirely 
if the sea were of a umfoim and constant depth He also 
aruved at the important conclusion, that the fluidity of the 
sea has no influence on the motions of the terrestrial axis, 
which are exactly the same as they would be if the sea 
formed a solid mass with the earth The same analysis J 
conducted him to the knowledge of the conditions necessary 
to ensure the permanent equilibrium of the waters of the 
ocean. He found that if the mean density of the earth 
exceeds that of the sea, the fluid, deianged by any causes 
whatever, from its state of equilibrium, will never depart 
from that state but by very small quantities It follows 
from this, that, since the mean density of the earth is 
known to be about five times greatei than that of the sea, 
the great changes which have taken place in the relative 
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situation of the waters and dry land must be referred to 
other causes than the instability of the equilibrium of the 
ocean. 

The chief steps in the progress of the study of tides since 
the time of Laplace have consisted m co-ordmatmg the 
results of observation, and analysing them into then paitial 
phenomena, by the help of Newton’s and Bemouilh a theory. 

This labour has been greatly advanced by Dr ’Whewell, 
and also by Sir John Lubbock. The former has con- 
structed maps of “cotidal lines,” which, indicating the 
relative time of high water m different parts of the globe, 
give us a giapluc conception of the eouise and propagation 
of the tidal wave. The tides of the Eastern Pacific are but 
little known ; but a vast wave advances northwaids between 
Austi alia and Africa, diverted or retarded by the obstacles it 
meets with m the Indian Archipelago. Another (and to 
us the most important) branch sets from south to 1101 th up 
the vast canal of the Atlantic, where it is gradually 
complicated by local tides, having their origin m the wide 
expanse between Africa and the Gulf of Mexico. The two 
sets of waves sometimes reinforce, sometimes oppose one 
another, they are prolonged to the western shores of 
England and Norway, where the tidal impulse arrives 
twenty-four hours after it passed the Cape of Good Hope. 

It is propagated most rapidly at a distance from coasts, 
and is retarded m narrows and shallows. It sends offshoots 
into every bay and strait, always greatly retarded in point 
of time (apparently by friction), but often increased in 
elevation by concentration of the effect in a gradually 
narrowing channel, as we see m the exaggerated tides of 
the river Amazon, the Severn, and the Bay of Fundy. 

The same place may be the seat of several tides at once, 
which may increase or destroy one another , thus, a small 
tide is propagated thiough the Straits of Dover as far as 
the Dutch coast, where it only airives simultaneously with 
the principal wave, which has made the entire tour of 
Great Britain. 

As regards the progress of theory, Dr Thomas Young, Young, 
one of the greatest philosophers of this century, next after 
Laplace grappled with the difficulties of this arduous 
subject Employing mathematical methods of inferior 
powei but gi eater directness, and taking into account 
causes of local action which Laplace had not ventuied to 
include m his analysis, he gradually matured a theoiy 
adequate to represent many of the results of expencnce, of 
winch Laplace gives no account Ho distinguishes the 
results of the forced and free oscillations of the sea : the 
former resulting from the direct action of the sun and 
moon combined with the rotation of the earth, and whoso 
periods of rise and fall are determined solely by those 
external causes , the free waves, on the contrary, derived 
fiom the former, are transmitted with velocities depending 
on the mechanism of the fluid itself, on its depth, and on 
the resistances arising from friction to which those motions 
are exposed. These all-important modifications of the 
dynamical theory of the tides were deduced by Young 
fiom the general theory of oscillations and resistances, and 
from the law’s of fluids detected by Du Buat, and he applied 
them with no ordinary skill to the solution of the problems 
of tides in oceans, estuaries, and rivers. It is satisfactory 
to find that by an independent and very different method 
Airy subsequently arrived at substantially the same results 
as Young 

Closely connected with the pioblem of the tides is that 
of the precession of the equinoxes, which also received 
similar improvements in passing through the hands of 
Laplace . He demonstrated, as has been mentioned, that 
the fluidity of the sea has no influence on the phenomena 
of precession and nutation. Ho considered some of the 
effects of the oblate figure of the earth which had not been 
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attended to by D’Alembeit, and showed that the annual 
vanation of the precession causes a corresponding variation 
in the length of the tropical year, w Inch at present is about 
9 or 10 seconds shorter than it was m the time of Hippar- 
chus He proved that the secular inequalities of the 
motions of the earth and moon have no sensible effect in 
displacing the axis of the eaith’s rotation , and he deter- 
mined the nutation of the lunar orbit corresponding to the 
nutation of the terrestrial equator. 

Physical astronomy is also indebted to Laplace for a 
complete theory of the system of Jupiter’s satellites, from 
which Delambre constructed a set of tables representing 
the motions of these bodies with all desirable accuiacy 
And when to these numerous and most impoitantiesearches 
we add the mathematical theories of molecular attrac- 
tion, and the propagation of sound, together with many 
great improvements in analysis, — and leflect, besides, that 
lie is the author of the Mecanique Celeste , the Systeme 
dit Monde, and the Tlicorie des Pi obahhtes , — we shall not 
hesitate to rank him next to Newton among the gieatest 
benefactors of the mathematical and physical sciences 

By the brilliant discovenes of Laplace, the analytical 
solution of the gieat pioblem of physical astronomy was 
completed. The principle of gravitation, which had been 
found by Newton to confine the moon and the planets 
to their respective orbits, was shown to occasion every 
apparent irregularity, however minute, m the motions of 
the planets and satellites, and those very irregulaiities 
which were at fust brought foiward as objections to the 
hypothesis have been ultimately found to afford the most 
tnumphant proofs of its accuiacy, and have placed the truth 
of the Newtonian law beyond the reach of all future cavil 
Such is the state to which analysis has now attained, that 
the geometer embraces in his formulae every circumstance 
which affects the motions or positions of the different bodies 
of the planetary system , and the conditions of that system 
being made known to him at any given instant of time, he 
can determine its conditions at any other instant in the 
past or future duration of the woild He ascends to 
remote ages to compare the results of his theories with the 
most ancient observations; he passes on to ages yet to 
come, and predicts changes which the lapse of centuiies 
mil haully be sufficient to render sensible to the observer 
But notwithstanding the comparative perfection to which 
the theory of astionomy has been bi ought, it is still far 
from having reached the limit beyond which further 
refinement becomes supeifluous The masses of the 
planets, and some other elements, remain to be detei mined 
with still gi eater piecision, by a diligent comparison of 
the analytical formula! with good observations ; and the 
labours of the geometer may still be beneficially employed 
in giving gieater simplicity to the calculus, or in extending 
its power over subjects which have hitheito eluded its 
grasp The observation of pcnodic comets that complete 
their revolutions in comparatively short mteivals of time, 
open3 up an interesting field for speculation and research, 
and will doubtless be the means of throwing light on some 
curious and as yet very obscure points, respecting the 
appearances, motions, and physical constitution of those 
strange bodies. 

Ill the other departments of astronomy, also, numerous 
questions still lemainto be discussed, the solution of which 
will occupy and reward the future labours of astronomers, 
and in which much progress has been made during the 
present century, by means of the poweiful instruments 
now employed at the great observatoiies of every civilised 
country, and the improved methods of analysis brought to 
bear upon the results of observation. Tlio curious pheno- 
mena of double and multiple stars, some of which are found 
to form connected systems of bodies revolving about one 


another, or a common centre of motion, — the variable 
stars, — the proper motions of the stars, — the translation of 
the solar system in space, — the progressive condensation of 
nebulae, — are subjects still m a great measure new ; for it 
is only of late years that observers have begun to direct 
the requisite attention towards them, or indeed have been 
m possession of instruments of sufficient power and delicacy 
to observe and measure the minute changes which take 
place beyond the boundaries of our own system. The 
discovenes in astronomy dunng the piesent century have 
been so bnlliant and numerous, and the progress in every 
department is so rapid, and involves so many details, that 
it would be impossible to give here a detailed account of 
that progress Moieover, there is a reason for not attempt- 
ing tins, m the circumstance that we have brought the 
history of our subject as far as is possible without consider- 
ing the work of men still living. For although some to 
whom the astionomy of the piesent day is indebted, and 
not a few who must always be regarded as among the 
leading astronomers of the century, have passed away, yet 
the consideration even of their work would necessarily 
introduce the discussion of the labours of those whose 
labours are still in progress. It seems on all accounts 
better, therefore, to content ourselves with the discussion of 
the various results obtained during recent years, without 
attempting the invidious task of apportioning to the 
several workers their relative positions. 

Part II. — Theoretical Astronomy. 

Chapter I . — Apparent Motion of the Star-sphere. 

When we look at the heavens on a clear night, we per- 
ceive a concave hemisphere on which are strewn multitudes 
of bright points. As we watch these hour after hour, we 
find that they are earned round precisely as though they 
were fixed on the interior surface of a spherical shell turn- 
ing on a fixed axis. New groups are seen to rise above 
the eastern horizon, while those above the western horizon 
descend and finally disappear. Tui mng towards the south, 
we see that the groups of stars which pass above the 
honzon somewhat to the east of the south attain but a 
slight elevation when at their highest in the south, and 
then descending set as far to the west of the south point as 
they had risen to the east of it. Turning to the north, we 
see that there aie groups of stars which remain visible the 
whole night, wheeling around a fixed point, and desenbing 
circles of gieater or less magnitude accoidmg as they are 
at a greater or less distance from that point. Supposing 
our stand point to be in oi near London, the point thus 
remaining fixed is due noitli, and about 51^° above the 
honzon, — theiefore, about 38|° fiom the point directly 
overhead If the heavens be observed night after night, 
similar phenomena are seen; and ive recognise the uni- 
formity of the motion of the (imaginary) star-sphere about 
its (imaginary) axis ; for in any assigned interval, on any 
night m the year, the star-sphere turns by the same 
amount. It is soon found that the rate of turning is 
such that a complete rotation is effected in the course 
of about one day. But before many days have passed 
we find that this uniform turning motion does not corre- 
spond exactly to our common day. For though on several 
successive nights the stais may appear to be neaily m 
the same situation with respect to the horizon at any 
assigned hour, yet before long (or even in twenty-four 
horns if exact observation be made) it is found that the 
stars occupy the same position, not at the same hour on 
successive nights, but about four minutes earlier night 
after night Thus, in the course of about fifteen days, 
the star-sphere has gained one hour’s rotation ; m about 
[ thirty days, two horns’ rotation, and so on *. until in the 
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course of a year the star-sphere has gained a complete 
rotation, and the stars have the same apparent position at 
any assigned hour of the night as they had when the 
observations were commenced. 

Limiting our attention for the present to the stars, — 
though already, in speaking of the common day, we have 
in fact referred to the sun, — the idea suggested by the 
observed phenomena is that the apparent star-sphere 
revolves around the earth precisely as it seems to do, 
turning about an axis, with a perfectly uniform motion, 
completing one rotation in twenty-four hours, less about 
four minutes. The natural steps for determining whether 
this really is the case, are — first, a series of careful observa- 
tions at one fixed station ; and, secondly, a study of the 
effects produced by change of station. 

For the former purpose we require to adopt certain fixed 
points or circles on the concave hemisphere visible above 
the horizon, in order that we may refer the apparent 
motions to these points or circles as unmoving standards. 

Definitions. Let, then, NESW (fig. 1) represent the seemingly 
circular horizon line around the observer at 0; N being 
the north point, S the 
south, E the east, and 
W the west, so that 
the lines SON and 
WOE are at right 
angles to each other. 

Let Z be the point 
immediately over- 
head; and let P, so 
placed on the quad- 
rant ZPN that PN 
is an arc of 51£°, be 
the apparently fixed 
point on the heavens 
already described, so 
that POP' is the ima- 
ginary axis about 
which the star-sphere 

Poles. appears to revolve. Then the points P and F are called 
the poles of the heavens. P is distinguished as the 
visible pole from P', which is the invisible pole, for the 
station of the observer at 0 ; PF is called the polar axis. 

Zenith. The point Z immediately overhead, or geometrically 
defined by the fact that OZ is perpendicular to the plane 
of the horizon NESW, is called the zenith; and Z', the 
point in which ZO produced intersects the invisible 
hemisphere, is called the nadir. The line OZ is called 
the vertical. Any great circle of the sphere, whose plane 
passes through ZZ', as the circle SZNZ' or the circle 
EZWZ', is called a vertical circle. The vertical circle 
SZPNZ', which passes through the pole, is called the 

Meridian, meridian circle , and its plane is called the meridian; 
because when the sun is on this circle it is true mid-day. 

. The points N and S, in which the meridian circle meets 
the horizon, are called the north and south points of the 
horizon, the north point being distinguished from the south 
as being the extremity of the quadrant ZPN, on which is 
the visible pole P. (Reference is here made to the pole 
seen at the supposed station of the observer; that pole is 
the north pole of the heavens, and the north point of the 
horizon is N on the quadrant ZPN through the north 
pole.) The points N and S divide the horizon into halves, 
SEN, SWN— the former being the half along which the 
stars rise, the latter being the half along which they set. 
A vertical circle EZWZ', having its plane at right angles 
to the meridian, is called the prime vertical , and intersects 
the horizon in two points, E and W, called respectively 
tiie east and west points of the horizon , the east being 
distinguished from the west as being on the part of the 
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horizon crossed by rising stars, while the west is on the 
part crossed by setting stars. 

Next, let EMWM' (fig. 2) represent the path of a star Eqtmio*. 
which rises due east. Then EMWM' is a circle whose 
plane passes through 
WOE, and is there- 
fore a great circle of 
the sphere. The dia- 
meter WOE divides 
this circle into the 
semicircles EMW and 
WM'E, one above, the 
other below the hori- 
zon circle NESW, — 
that is to say, a star 
which rises in the east 
has one-half of its 
course above the hori- 
zon, and the other 
half below the horizon. 

Again, since the circle 
SZNZ' has the points 

E and W for its poles, the arcs EM, MW, WM', and M'E 
are quadrants, — that is to say, when a star rises in the east; 
one-fourth of a complete rotation brings it to the meridian, 
another fourth brings it to the west point, the next fourth 
part brings it again to the meridian at M' below the hori- 
zon, and the remaining fourth part brings it to the east point 
again. The circle EMWM' is called the celestial equator. 

It is the great circle having for its poles the points P and 
P', which are the poles of the heavens. (It is sometimes, 
but perhaps not very correctly, called the equinoctial, 
because when the sun is on this circle, one-half of his 
course is above and the other below the horizon, and 
therefore day and night are equal ; but, strictly speaking, 
the term equinoctial is applied to the geographical equator 
because there all the year round the nights arc of equal 
length.) 

A star atN will clearly he carried by the diurnal motion 
round the circle Nemiv to N again, not passing below the 
horizon; and any star on the segment of the sphere 
PNemw will be always above the horizon. Hence the 
circle of N emw is called the circle of perpetual apparition , 
as limiting the region of the stars which never set. Such 
stars are called circumpolar stars. There is evidently an 
equal opposite region, P'S w'm'e, around the invisible pole, 
the stars in which are never seen above the plane of the 
horizon. It is clear that any circle parallel to the equator, 
between the circle of perpetual apparition and the equator, 
has more than its half above the horizon, and so much the 
more as it lies nearer to the circle of perpetual apparition; 
that is to say, stars rising in the quadrant EN are above 
the horizon for more than half the time of a complete 
rotation of the star-sphere, and the nearer they rise to N 
the longer they continue above the horizon, In like 
manner stars rising in the quadrant ES arc above the hori- 
zon for less than half the time of a complete rotation, and 
the nearer they rise to S the shorter is the time during 
which they are above the horizon. 

Let us suppose the sphere of fig. 2 so placed (fig. 3) that 
the horizon plane appears as a straight lino SON, 0 being 
the place where the east and west points coalesce. Thus 
the equator appears as the straight lino MOM' at right 
angles to the polar axis POP'; the circles mN, Sm' of fig. 

2 become the straight lines mN, S m! parallel to MM' in 
fig. 3. And parallel circles intermediate between these two 
and the equator appear as the parallel straight lines ACB, 

A'C'B' ; while parallel circles outside the circles mN and 
Sm' appear as the parallel straight lines acl and a'c'b r 
All these parallels being at right angles to PP' are bisected 
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by PP'. Now, if we consider that the straight hne AHB 
represents a circle seen edgewise, we perceive that AH 
represents two equal 
arcs of the circum- 
ference of this circle, 
one arc being that on 
which a star moving 
along that circle b) 
the diurnal motion if 
earned fiom the hori- 
zon to the meridian at 
A, and the other being 
the arc on which the 
star is carried from A 
to the honzon again 
In like manner H'A' 
represents two equal 
arcs of a star’s diur- 
nal course, — that is Fl & 3> 

to say, the arcs of a star’s visible path on the two sides 
of the meridian are equal to one another Similarly the 
meridian divides the invisible part of a star’s course into 
equal paits. In the case of a star withm the circle of 
perpetual apparition we perceive that acb represents two 
semicircles of such a stai’s diurnal circuit, one-half lying 
on the east of the meridian, the other lying on the west , 
in this case, then, as m the former, the meridian separates 
the ascending from the descending paths, which aie equal, 
but the ascent is from a point on the mendian below the 
pole, not from the horizon, and the descent is to the same 
point of the subpolar mendian. It will be noticed that a in 
fig. 3 lies to the north of the zenith Z, but it is also clear 
from the figure that some of the cucumpolar stars cross the 
meridional arc SMP to the south of the zenith 
We see from fig. 3 that a star is always at its highest 
above the hoiizon when on the part PZS of the meridional 
circle. A star is said to culminate , or to reach its culmina- 
tion , when on the meridian The arc of the meridian 
intercepted between the star and the south point is called 
the star’s mendian altitude , and the arc of the meridian 
between the star and the zenith is called the star’s zenith 
distance , or more correctly, the meridional zenith distance 
The arc-distance of a star from the equator is called its 
decimation , and is northern or southern according as the 
star is in the northern or southern of the two.hemispheres 
into which the equator divides the celestial sphere. The 
arc-distance of a star fiom the north pole is called the north 
polar distance, the supplement of this arc (the arc-distance 
from the south pole) being called the south polar distance. 
It is evident that the north polar distance of a star having 
northern decimation is complementary to the decimation, — 
that is, NFD =90° -N Dec But when a star has 
southern declination N P D, = 90° + S. Dec. When we know 
the declination or polar distance of a star, we know where 
t will culminate. For we see from fig 3 that 
Arc SA=SM+MA. 

In other words, the altitude of a star culminating at A is 
iqual to the altitude of the equator on the meridian added 
to the northern declination of the star. (The arc SM is 
obviously equal to ZP, the zenith distance of the pole, or 
the complement of the pole’s altitude above the horizon ) 
Again— 

Arc SA'=SM-MA', 

or the altitude of a star culminating at A' is equal to the 
altitude of the equator on the mendian diminished by the 
southern declination. These relations hold so long as the 
star culminates on the arc SZ. For a star culminating at 
a , we have still 

Sa-MS+Ma. 
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But the altitude of the star, being in this case measured from 
the north point N, is the supplement of the arc obtained 
by thus adding the north declination to the meridional alti- 
tude of the equator. 

We see then that the decimation of a star (or its north 
polar distance) determines the altitude of its culminating 
point To determine the time at which the star culminates 
it is necessary that another co-ordinate should be known. 

As we measure the declination from the equator, or in Eight 
other words, determine the altitude of culmination by a ascension, 
reference to the equator, it is manifestly convenient to 
measure the time of a star’s culmination by referring it 
to the time of culmination of some selected point on the 
equator This is the course adopted by astronomers 
The pomt selected for the purpose is one of the two 
points in which a great circle on the celestial sphere, called 
the echptic, and presently to be more particularly described, 
cubs the equator. This point is called the first pomt of 
Anes, and is indicated by the sign T. At present it is 
only necessary to note that this pomt is in reality affected 
by a slow motion on the star-sphere, due to the fact that the 
axis on w r hich the star-sphere apparently turns undergoes 
a slow change of position withm the star-sphere itself, so 
that the equator is not really a fixed circle on the heavens. 

But for the purpose we have at present in view this slow 
change may be neglected ; and we assume that the observer 
on earth has the equator as a fixed circle from which to 
measure the decimation of stars, and that he also has a 
fixed pomt on the equator by which to time the culmina- 
tion of each star. Knowing the decimation of a star, he 
knows at what altitude it will culminate as viewed from 
the fixed station at which thus far we have supposed him 
to be placed Let him now note the exact moment at 
which the first point of Aries culminates, and let him 
observe the piecise interval in time between that moment 
and the moment when a star of known decimation cul- 
minates , this interval is constant, and thereafter he will 
always know not only at what altitude that star will cul- 
minate, but at what time after the culmination of the pomt 
V. The interval m time between the culmination of DP 
and the culmination of a given star is called the right 
ascension of the star. It may be measured, indeed, as an 
arc, m, as the arc on the equator intercepted between IP 
and that pomt in which a mendian circle through the star 
intersects the equator, the arc being measured m the direc- 
tion opposite to that in which the star-sphere rotates. But 
the right ascension is more conveniently and now almost 
always measured in time. 

The time measurement employed is the rotation of the 
star-sphere itself. The interval in time between the suc- 
cessive culminations of T is called a sidereal day It is 
divided into 24 hours (numbered 0, 1, 2, 3 ... to 24), 
each hour into 60 minutes, each minute into 60 seconds, 

If we have a clock showing 24 hours, and so rated as always 
to show 0 hour 0 min, 0 sec., when T is at its culmination, 
that dock will always show true sidereal time Such m 
clock would gain nearly 4 min. a day as compared with ail 
ordinary clock; but we need not at present dwell upon thqJ 
pomt. Now the right ascension (or, as it is written, tbi 
R.A.) is indicated in sidereal time, and therefore corre* 
sponds to the time shown by the sidereal clock when that 
star is culminating. Thus, if a star’s right ascension is 
3 h, 2 m. 6s, then when the sidereal clock shows time 
3 h. 2 m. 6 s , that star is culminating. Whether it be day 
or mght the astronomer knows this certainly, that is, if his 
sidereal clock is trustworthy. 

It will be manifest that an observer at a fixed station, 
as we have thus far supposed our observer to be, requires 
to have the means of determining— (1) the moment at which 
a star culminates (or is on the meridian), and (2) the star’s 
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altitude when at its culmination. We hare seen how the 
movement of the star-sphere determines the cardinal points 
of the horizon Suppose now a telescope or pointer, so 
set as to turn upon a horizontal axis lying exactly east and 
west, as in fig 4. We see that when the telescope is rotated 
on this axis, the line 
of sight, es, or the 
optical axis of the 
telescope, sweeps 
round in the plane of 
the meridian It can 
be directed due south 
towards S, or to M 
(the culmmatingpomt 
of the celestial equa- 
tor), or to s, a star on 
the meridian, or to 
the zenith Z, or to 
the pole P, or to the 
north point N, — m 
fine, to any point on 
the celestial meridian, 



Fig. I- 


-Transit Instrument 

;n8 ceiestiai menaian. 

Now, if any contrivance he adopted to enable the observer 
;o note the exact moment of sideieal time when a star 
irosses the middle of the field of view of such a te 1 * 


scope, then the right ascension of that star is known at 
once. If also the angle ZOs can be determined, we learn 
the star’s zenith distance. This added to ZP, the zenith 
distance of the pole, is the star’s north polar distance, PZs , 
and m this instance the complement of the zenith distance 
is the north decimation. Such an instrument, if devised 
simply or mainly for noting the moment of culmination, is 
called a transit instrument. If arranged with circles so 
that angles — as the zenith distance Z s — can be determined, 
the instrument is called a transit circle. An arrangement, 
now little used, in which a meridional circle bearing a 
telescope works against a fixed plane surface or wall 
(necessarily standing in a north-and-south position) is called 
a i nwal circle. At present, however, we need not discuss 
these varieties of construction. The point to be specially 
noted m this plan is that, from observations of the star- 
sphere, we determine the cardinal points, and then the 
position of any star m the heavens can be determined by 
an instrument contrived so as to swing in the plane of the 
meridian. This done, a clock, carefully rated to show 
sidereal time, enables the astronomer at a fixed station to 
turn his transit instrument to the point of culmination of 
a star at the exact time when the star will culminate, and 
at the true place of such culmination. 


Chapter II . — The Em th shown to be a Globe withn 
the Star-Sphere, 

But now let us suppose our observer to travel in a north- 
and-south direction, in order to determine what change, if 
any, will be produced by sucb voyages. The first effect 
noticed is that the pole of the heavens rises higher and 
higher above the northern horizon, as he travels farther 
and farther north, whereas the pole sinks lower and lower 
down towards the northern horizon the farther the observer 
travels towards the south. Close observation shows that 
the change of the pole’s elevation is either exactly propor- 
tional to the observer’s change of place in a north-and-south 
direction, or so nearly so that any discrepancy will require 
the closest and most exact scrutiny The observer also 
notices that the stars retain their lelative positions abso 
lutely unaltered, but that new stars are seen m the south 
when he travels southward. This shows that the star- 
sphere is either truly a spherical enclosure, — all the stais 
lying at the same distance, — or else that the distances of 


the stars are so enormous that the displacement of the 
observer on the earth, even by several hundred miles, is i a 
nothing by companson. The unifoim change m the pole’s 
elevation cannot be explained, however, by merely supposing 
the stars very far away compared with terrestnal distances 
For let us suppose that A, B, 0, D (fig 5) represent four 
equidistant stations along a straight north-and-south hue 
SN, and that AP is the direction m which the polar axis 
seems to he, as seen fiom the station A, then fiom D it is 
seen at a greater elevation, or as m direction DP. Now, 
if we suppose P to be the actual pole of the heavens, then 
BP and CP should represent the polar axis as observed at 
B and C, but the angles PAN, FBN, PCN, PDN, do not 
increase uniformly, for this would imply that the angl s 
APB, BPO, and CPD are equal, which we know from 
g ometry not to be the case. Moreover, the star-sphere 
cannot rotate uniformly about two diffeient axes, as PA 
and PD. 



I 


Fig 6 



It is manifest that we can only explain the observed Eailh's 
facts by assuming that the course pursued by the supposed surface 
observer is not a straight line as SN (fig. 5), but curved, cul ^ ed 
and that it is curved unifoimly, since the polar elevation g 0 °^‘ al,< 
changes uniformly when the observer travels at a uniform 
rate. It follows, theiofore, that the path of the observe! 
must be part of a circular arc such as d ag in fig 6 Hera 
suppose a the first position of the observer, and that when 


Fig. 6.— Diagram to show Curvature of Earth 


he travels southwards he passes over the equal arcs a b, 
b c, c d, die , while his northward course from a carries Mm 
over the equal arcs a e, e f, f g. From a let the north pole 
of the heavens be seen m the direction aP w and for con. 
vemence, instead of drawing tbe south-and-north horizon 
line at a (which would be a tangent to the arc d g at a, and 
would be confused with other tangents required to be drawn 
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from b, c, d, &c ), let us draw a veitical line downwards 
from a to C, that is, towards the nadir , and let us draw 
Ca at right angles to aO, meeting the circle EaE', of which 
dg is an arc, m a. Through C. the centre of this circle, 
draw PCP' parallel to aP v Then we suppose throughout 
that the pole of the celestial sphere is so far off compared 
with the dimensions of the circle EaE', that the apparent 
direction of the polar axis at all points of the arc dg is the 
same, and therefore parallel to CP. Thus the polar axis 
at b is represented by the line bP b , at c by the line cP fl , 
and so on. Draw the vertical lines bO, cO, dC, &c., and 
at right angles to them, through C, draw C6, Cc, Qd, &c. ; 
then clearly the angular elevation of the polo at a, or the 
angle P a ae, is equal to the angle PCa; at b the elevation 
of the pole, or the angle P b ba, is equal to the angle PC6, 
at c to POc, and at d to PC d But these angles PCa, PC6, 
PCc, PCd, diminish uniformly. In other words, to an 
observer tiavellmg uniformly along an arc abed towards 
the south, theangulai elevation of the pole would dimmish 
uniformly, as it is obseived to do, if (1) the arc da is 
circular, and (2) the pole of the heavens so far from the 
observer that lines drawn to it are appreciably parallel. 
Similarly the uniform increase of the polar elevation, to an 
observer travelling northwards along thearc ag, is explained, 
since the elovaUon of the pole, as he passes to the stations 
e, f, and g, changes through the values PCe, PC/, PCy, 
inci casing therefore uniformly. 

Continuing this voyage beyond ad, southwards, the 
observer finds the polo continues to sink, until at length 
when he has arrived at a station E, the north pole of the 
heavens is on the horizon due north, or m direction EP n . 
All the phenomena of celestial rotation continue unchanged, 
except that towards the south many new stars have come 
mto view. Moreover, the south pole of the heavens has 
now risen to the horizon, and lies due south, or m direction 
EP' e . If the observer were now to retrace his course, he 
would, of course, find the north pole of the heavens rising 
uniformly again But if instead of this he continue his 
journey southwards, he finds the south pole of the heavens 
rising uniformly As he travels onwards to the successive 
stations d', c', b', a', die., so placed that Ed'= Ed, Ec' = 
Ec, die , the phenomena presented may be described exactly 
as for the northern stations d, c, b, a, dec., respectively, 
except that for northern must he written southern, and for 
southern northern, throughout. 

The difference in the position of observers on the 
northern and southern sides of E, fig 6, may be con- 
veniently illustrated as m fig. 7, where G represents the place 
of an observer near Greenwich, and C the place of an 
observer near Cape Town, but due south of the foimer, aud 
EZh, H'Z'A', are supposed to represent the apparent 
hemispherical dome of the heavens above and around these 
respective observers, (These hemispherical domes should, 
of course, be very much larger m proportion, each being 
here represented with a radius of about 3500 miles, whereas 
the nearest of the celestial bodies, our moon, is nearly 
240,000 from us ) Gp represents the apparent direction 
of the northern celestial pole as seen from Greenwich, 
raised about 51£° above the north point of the horizon at 
h, and Qe is the direction of the southern or culmmating 
point of the celestial equator, about 38£° above the south 
point H of the Greenwich horizon. (The east and west 
points of the horizon-circle are projected at the point G ) 
At 0, Qp is the direction of the southern celestial pole, 
about 34 above the southern horizon at JET; Ce' is the 
direction of the culminating or north point of the celestial 
equator, about 55^-° above the northern horizon at K. 

We see that journeys taken in a north -and-south 
direction lead to apparent changes of the dome of the 
heavens, only explicable on the assumption that the path 
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traversed is a circular arc, or nearly so. It is clear also 
that the radius of this circular arc is determinable if the 
observer notes how much the elevation of the pole is 



Fid 7. — Domes of Heavens near Greenwich, and near Cape Town. 

changed for any given distance traversed by him in a north- 
and-south direction. Suppose, for instance, that in travel- 
ling from a to b (fig. 6) he finds the elevation of the pole 
diminished by 7°, and that he has travelled about 480 miles, 
then (as already shown) he knows that ab = ab = change 
in polar elevation = an arc of 7° of the circumference of the 
circle along which he is travelling. Hence the whole 

circumference = - - x 480 miles = 24,086 miles; whence 

*7 

the diameter of the circle = (roughly) 24,686 x^=7855 

miles. This is not the true diameter of the earth’s globe, 
being supposed to be the result of only a rough observation, 
but the method serves sufficiently to show how in very 
early times astronomers obtained a measure of the earth. 

For from whatever station the observer starts on north- 
and-south journeys, the same uniform elevation or depres- 
sion of the visible pole as he travels towards or from it is 
observed , and the inference, therefore, is that the earth is 
a globe, since all the lines drawn on it m a north-and-south 
diiection are circular arcs of equal radius. The points 
corresponding to E, where the poles are both on the horizon, 
mark the place of the terrestrial equator , and the points 
on the earth, P and F (which have never yet been reached), 
where the north and south celestial poles are respectively 
veitical, are the terrestrial or geographical poles 
Thus far we have considered only journeys made along Earth’s 
a north-and-south course Journeys pursued due east or surface 
due west, that is, always towards the point of the hon- 
zon which is 90° to the right or to the left of the north v ( est , 
point, show equally that the observer is travelling on 
the surface of a globe, though they produce no apparent 
change eithei in the elevation of the pole or in the posi- 
tion of the points at which known stars rise, culminate, 
and set. We have seen that the observer who remains 
always at one station can determine the absolute time 
when any giren star will culminate. Let us suppose that 
when journeying eastward or westward he can carry with 
him Ms sidereal time-measurer, and that this continues 
throughout to show the true sidereal time of his original 
station. Then if he is travelling eastward he will find that 
any given star, instead of culminating at the time noted 
for that star as observed at his original station, will cul- 
minate earlier. The right ascension of the star will remain 
unchanged, for this is the difference between its time of 
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culmination and the time when the point T culminates. 
But instead of V culminating when the clock points to 
Oh 0 m. 0 s of sidereal time, it will culminate before the 
clock so’ points , and each star will culminate as much 
before its sidereal time, that is, before the sidereal tune 
corresponding to its right ascension. On the contrary, if 
the observer travels westwards from his original station, 
he finds that each star culminates later. Moreover, the 
observer finds that the amount of change in point of time 
corresponds to the distance he travels. Suppose a, fig 8 , 
to be his original sta- 
tion, and let aal be a 
small circle of a globe, 
having P and P', as 
before determined 
(see fig. 6 ), for poles 
Then the observer 
finds that the change 
in the time of a star’s 
culmination cone- 
sponds exactly to the 
length of arc tra- 
versed by him round 
the circle aa“, on the 
assumption that a 
complete circumfer- 
ence of this circle 
corresponds to 24 hours of sidereal time. Thus, if ft is at 
Greenwich, the polar elevation is 51|°, and, therefore, Ea 
(from what has been already shown in explaining fig. 6 ), 
is an arc of 51-J- 0 ; no, the radius of cm', — EO sin 51^°, 
and the observer finds that T, the change of tune in 
the culmination of T, or any given star, for a given easterly 
or westerly distance d traversed from Greenwich, is such 
that 

T : a sidereal day : . d . 2ir. EO sin 51^°. 

This corresponds with the result of the former series of 
observations m showing that the earth is a globe, suspended, 
as it were, within the star-sphere , and that either the star- 
sphere turns uniformly around this terrestrial globe from 
east to west once in 24 sidereal hours, or else the terrestrial 
globe turns uniformly round the axis PP' (fig 6 ) once m 
24 sidereal hours from west to east. 



Chapter III. — Of the Apparent Motions of the Sun 

The earth has now been shown to be a globe within the 
star-sphere, and whether the earth rotates within the star- 
sphere, or the star-sphere rotates round the earth, or both 
the earth and the star-sphere rotate, it is known that, 
relatively to the earth , the star-sphere rotates from east to 
west once m 24 sidereal hours. This rotation, whether 
apparent or real, takes place without any appreciable change 
m the relative position of the fixed stars. And the law of 
rotation having once been ascertained, it follows that the 
time of culmination of any star, and the position of the star 
at the time, are known, insomuch that a telescope or pointer 
can be directed to the place of the star at the moment of 
culmination with perfect exactness. Moreover, a star can 
be followed by an instrument properly devised, in such sort 
that a pointer shall continue directed upon the star all 
through the 24 sidereal hours. Suppose, for example, that 
Equatorial FF (fig. 9) is a rod turning on pivots P and P' so placed 
lnstiu- that the axis of the rod points to the pole of the heavens, 
mout ‘ then if TT' be a telescope so attached to an axis in or on PP' 
(as at 0) that it can be turned in any angle to PP ' ; then 
if this telescope be placed so that e s, its optical axis, is 
directed towards a star (in which case, necessarily, the angle 
POn will he equal to the star’s north polar distance), it is 


clear that by rotating the axis PP' uniformly once in 24 
sidereal hours, and m the direction corresponding to the 
rotation of the 
heavens, the opti- 
cal axis es will con- 
tinue to be directed 
towards the star 
throughout the 
whole of those 24 
hours, even when 
the star is below 
the horizon. If a 
star’s north polar 
distance be 
known, atelescopo 
thus mounted can hi 

S ° ttat Fm 9. — Equatorial Instrument 

POs is the proper 

angle, without seeing the star. If, further, we know the 
star’s right 'ascension, and also the true sidereal time, we can 
not only set the telescope so that POs shall be the proper 
angle, but can rotate the axis PP' in such sort that the tele- 
scope shall be pointed directly towaids the star Suppose, for 
example, that the star’s N.P D — 75°, and the R A = 1 hour 
26 mm (or 21 £°), (m other words, the star is close to rj of 
the constellation Pisces), and let the tune indicated by the 
sidereal clock be 3 hours 10 mm Then set TT' (hg 9) so 
that the angle PO s = 75°, turn the axle PP' so that TT' or 
es lies in the meridian,— m other words, let the telescope 
be directed due south, only with an elevation of 53^°, 
which is the supplement of 75° + the polar elevation at 
Greenwich, where the observation is made I hen, since 
the sideieal time is 3 hours 10 mm , we know that the point 
Twas on the meridian 3 hours 10 nun before the moment 
of observation; and since the star’s R A = 1 hour 26 mm., 
we know that the star was on the meridian 1 hour 26 mm. 
after f f* , hence the star was on the meridian 1 hour 44 
mm. (3 hours 10 mm - 1 hour 26 mm.) before the moment 
of observation. We have then only to rotate the axis PF 
so as to follow the rotation of the star-sphere thiough an 
angle of 26° (the angle corresponding to 1 hour 44 mm., 
since 360° corresponds to 24 hours) to have the telescope 
directed upon the star. And as we can thus direct a tele- 
scope, mounted as shown m fig. 9, towards a star at any 
hour (even when a star is below the horizon, m which case, 
of course, the telescope will be directed downwards), so con- 
versely, it is clear that when the telescope is directed m any 
manner we can tell towards what point of the star-sphere 
the tube is turned. Thus, if the time shown by the sidereal 
clock is 3 hours 10 mm, and the telescope be m such a 
position that, in order to bring it to the mendun, it would 
have to be turned round the polar axis backwards through 
an arc of 26°, corresponding to the rotation of the heavens 
in 1 hour 44 mm , then we know that it is directed to a 
point m the star-sphere whose right ascension is 3 hours 10 
mm. - 1 hour 44 min , or 1 hour 26 mm. If, further, we 
note that the angle POs is one of 75°, we know that the 
north polar distance of the point towards which the tele- 
scope is directed is 75°. The point, therefore, is known, 
and is close to the star 17 Piscium. 

We perceive, then, that if any celestial object is visible, 
whether by day or night, then by simply directing towards 
it such a telescope as is shown m fig 9, we can ascertain 
m what part of the stellar heavens that celestial object 
lies. And if the object is moving upon the stellar heavens, — 
or, in other words, if it is other than one of these fixed stars 
with which we have hitherto been dealing, — then by turning 
a telescope towards it from time to time we can determine 
its apparent path among the stars. So that in the case of 
the sun, which is never seen in company with the stars. 
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simply because Ins light, by illuminating our air, veils the considered as the differential of the refraction, the total 
stars from view, we can nevertheless ascertain exactly along amount of which will therefore be obtained by integration* 
what path on the star-sphere lie seems to move, at what late, The direction of 
, and whether the rate is umfoim or variable. the ray, when it 

'gift action. But before we examine the lcsults of observations carried reaches the eye of 

out for this purpose, it will be well to consider a cucum- the observei, is 
stance affecting observations made m this manner. We the tangent to the 
refer to the refractive action of the earth’s atmosphere, by last portion of its 
which the apparent positions of the celestial bodies are to curvilinear path , 
some degree affected. This is the proper place to mention and the apparent 
the effects of refraction, because theie can be httle doubt zenith distance of 
that it was during observations of the sun that the refractive the star will be 
action of the atmosphere was first discov ered Howevei, m ZOS', while the 
explaining this action reference will be made to the stars as real zenith dis- 
heretofore, in order that the mquuy into the sun’s apparent tance is ZOS 
motions may be referred solely to the sphere of the fixed stars. The difference of 
By a well-known optical law, a ray of light m passing these two angles, namely S'OS, is what is denominated 
obliquely fiom one medium to another of greater density the Asti onomical Reft action. It is evident that the wholo 
is refracted or bent towaids the noimal to their common path of the ray is confined to the vertical plane m which 
surface. We may regaid our atmosphere as composed of the star and the eye of the observer are situated , for the 
an infinity of concentuc sphencal shells, whose densities earth and its atmospheie being very nearly spherical, that 
increase the nearer they aie to the earth’s surface. When a plane will divide the strata symmetrically, there will, 
ray of light from a star enters the atmosphere, therefore, it therefore, be no displacement m a lateial direction, t e , no 
is lhflected towards the earth, and the inflection is increased refraction out of the vertical plane. When the observed 
by every successive stiatum of the atmospheie through afar is due north or south, the vertical plane is the plane of 
which the light passes. Li fig. 10, let AA'. 1513', CO', the meridian, hence, in meridional observations, the whole 

of the refraction takes place in decimation, while the right 
ascension remains unaltered. 

It is evident that the amount of the refraction is greater 
in pioportion as the obseived star is nearer to the horizon, 
for m this case the luminous rays strike the tangent planes 
of the atmospherical strata more obliquely, and have besides 
to traverse a greater extent of atmosphere before they arrive 
at the eye of the observer. On determining by experiment 
the lefraction at every altitude from zero to SO 0 , tables of 
Refraction may be constructed, which will furnish the 
means of discovering the law of its diminution; but as 
such a process would be exceedingly tedious, and likewise: 
apt to load to enoneous lesults on account of the inevitable 
errors of observation, it is found more convenient to assume 
represent the boundaiies of successive stiata, supposed for some hypothesis for a basis of calculation, and to verify 
convenience to have a finite thickness. A ray of light the results which it leads to by comparing them with 
from S, reaching the highest stratum at a, leaves its original observation. In regard to media which may be said to 
direction Sea, and travels m the direction aby, reaching the be permanent, — such, for instance, as water and glass, — the 
next stratum at b it is further bent, viz, from direction aby determination of the refraction is not attended with great 
to the direction h ; and at c it is deflected m the direction difficulty , but the circumstances are greatly alteied when 
cO. In its progress fiom a to 0, it has therefore succes- we come to make expemnentson the atmospheie. In this 
sively moved m the direction of the sides of the polygon case the difficulty anses from the incessant changes which 
abcQ ; and to the spectator at 0, the star from which it pro- the atmosphere is undergoing relatively to its lefractive 
ceeded, instead of appearing in its true place at S, will power, — changes which it is impossible for the observer 
appear to be at S', or m the last direction of the visual ray. fully to appreciate, inasmuch as he car. only determine its 
Now if AA is the most elevated stratum of the atmosphere physical state within a short distance of the earth, while 
into which the ray enters m the direction Sa, it is clear that that of the upper strata remains wholly unknown to him.' 
the whole effect is produced by the atmospherical stiata The refractive power of the atmosphere is affected by its 
situated below AA, and that the length of Sa is perfectly density and temperature. The effects of the humidity are 
indifferent, hence the refraction is entnely independent of insensible; for the most accurate experiments seem to 
the distance of the stars, provided they are beyond the prove that the watery vapours diminish the density of the 
limits of the earth’s atmosphere air in the same ratio as their refractive pow r er is greater. 

The decrease of the density of the atmosphere, from the It is therefore only necessary, even in delicate experiments, 
surface of the earth upwards, follows the law of continuity, to have regard to the state of the barometer and thermo- 
or takes place by insensible degrees ; so that the luminous meter at the time the observation is made. At a medium 
ray, m traversing the atmosphere, enters at every instant density, and at the temperature of melting ice, it was found 
into a denser medium, and is therefore continually brought by Biot and Arago, from a great number of exact experi- 
nearer and nearer to the vertical direction. Hence the true ments, that at any altitude between 10° and the zenith 
path of the ray is curvilinear, and concave towards the the refraction is very nearly represented by the formula 
earth, as represented in fig. 11. This is equivalent to the r = 60" 6 tan. (Z — 3*25 x r), in which r is the refrac- 
supposition that the thickness of the different concentric tion corresponding to a given zenith distance Z With 
strata of uniform density is infinitely small, and that the the exception of the numerical coefficients, this formula 
light, as it successively penetrates each, deviates from its was first given by Bradley ; but whether it was deduced 
former path by an infinitely small angle, which may be from theory by that astronomer, or was only empirical, is 
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Twilight 


Enlaigo* 
ment of 
sun and 
moon neai 
lionzoii. 


uncertain. Bradley’s foimula was r - 51" tan. (Z-3 x r) 
'Whan the ditection of the luminous rays makes a smaller 
angle than 10° with the horizon, it becomes indispensable 
to take into account, in the calculation of the refraction, 
the law of the vanation of the density of the atmosphere 
at different altitudes,— a law which is subject to incessant 
vanation, fiom the opeiatiun of winds and other causes 
which agitate the atmospheie, as well as the decrease of 
temperature m the superior legions. For this leason all 
astronomical observations which have not refraction directly 
tor their object, oi which aie not by their nature inde- 
pendent of its influence, aie made at an elevation exceed- 
ing 10°. For lower altitudes it is to be feared that no 
theory will e\ci he found sufficiently exact to entitle the 


observations to much confidence. 

[It may be explained heie m passing that the redaction of 
the rays of light m traversing the earth’s atmospheie is the 
cause of Twilight , which sensibly lengthens the duration of 
the day, and prevents a sudden transition fiom light to 
darkness on the disappeaiance of the sun. When the sun 
is moie than 33' below the horizon, the lefraction is not 
ponciful enough to lung his lays sufficiently near the 
earth to icacli our eyes , they pass oyei oui heads, and are 
inognlarly reflected by the molecules of the atmosphere 
By this means a poi turn of the celestial vault ns enlightened, 
while the sun is invisible This illumination of the uppei 
regions is called the twilight. It commences as soon as 
objects can be distinguished before sunrise, and terminates 
when they cease to be visible after the sun has set. The 
time, how ever, at which the twilight commences and ter- 
minates cannot be assigned with any degree of precision 
It is geneially supposed to he limited by the depression of 
the sun 18° below the horizon. Lacaihe found the limit 
m the toind zone to be between 16° and 17° According 
to Lemonuier, it varies m Fiance between 17° and 21°. 
The duration of the twilight will evidently he longer oi 
shorter accouhng as the inclination of the sun’s motion to 
the hoiizon is moie or less oblique. 

The apparent enlargement of the sun and moon near the 
horizon is an optical illusion, connected in some measure 
with the atmosphere, of which vanous explanations have 
been given since the time of Ptolemy According to the 
ordinary laws ot vision, the cel estial bodies, particularly the 
moon, which is nearest to the earth, ought to appear largest 
m the mendian, because their distance is then less than 
when they aie near the honzon; yet daily experience 
proves that the contiaiy takes place To an observer 
placed at E (fig 12), the visual angle subtended by the 
moon, in the liouzon at o 

M, is somewhat less 
than that under which 
she appears in the 
zenith at 0; and tliia 
fact, a consequence in- 
deed of her cncular 
motion, is pioved by 
accurate measurement 
of her diameters m 
those circumstances by 
the miciometer. The 
mean apparent diameter 
of the moon, at her 
gieatest height, is 31' 
in round numbers, but m the horizon she seems to the eye 
two or thiee times larger. The commonly received ex- 
planation of this phenomenon was first given by Descartes, 
and after him by Di Wallis, James Giegory, Malebranche, 
Huyghens, and others, and maybe stated as Mows:— The 
opinion which we form of the magnitude of a distant body 
does not depend exclusively on the visual angle under 
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which it appeals, but also on its distance ; and we judge 
of the distance by a compauson with other bodies When 
the moon is near the zenith there is no interposing object 
with which we can compare her, the matter of the atmos- 
phere being scarcely visible Deceived by the absence of 
intermediate objects, we suppose her to be very near. On 1 
the other hand, we are used to observe a large extent of. 
land lying between us and objects near the horizon, at the; 
extiemityof which the sky begins to appear, we there- 
fore suppose the sky, with all the objects which are visible 1 
m it, to be at a great distance. The illusion is also greatly 
aided by the comparative feebleness of the light of the 
moon in the horizon, which renders us in a manner sensible 
of the interposition of the atmosphere. Hence the moon, 
though seen under nearly the same angle, alternately ap- 
pears very large and very small Desaguliers lllustiatedi 
the doctnne of the honzontal moon by the supposition of 
our imagining the visible heavens to be only a small por- 
tion of a spherical surface, as mnop (fig. 12), in which case* 
the moon, at different altitudes, will appear to he at dif- 
ferent distances, and will therefore seem to vary in magni- 
tude, as at m, v, o ] 

Collection being made for refraction, the true position 
of the sun on the star-sphere can he ascertained day after 
day , and thus his apparent motions, as we have said, can 
be determined. 

The lesult of such observations is to show that in a Apparent 
period of about 365 days the sun traverses a great circle of ™ otjon of 
the star-sphere inclined to the equator. This period is “ e Bun 
called a gear, and is familiar to all as the period m which Tlie y ear > 
the sun’s varying positions, alternately north and south of 
the equator, hung about the circuit of the seasons. For 
wo have already seen that a star to the north of the equator 
is above the horizon more than half the sidereal day, and 
at its meridian culmination has an altitude exceeding that 
of the south point of the equator When the sun is north 
of the equator he has a daily arc like that of a star similarly 
placed, so that day lasts longer than night, and at mid-day 
the sun pours his heat more dnectly on the earth than if 
he were on the equatoi. In like mannei it is shown that,' 
when the sun is south of the equator, night lasts longer 
than day, and the sun at mid-day has a smaller altitude than 
if he weie on the equator. The result of constant experience 
shows, that the sun’s declination reaches its maximum on 
the south side of the equator about the 22d of December, 
when it amounts to 23 0, 465. From this time it gradually 
diminishes till about the 21st of March, when the sun 
leaches the plane of the equator. At this time the days 
and nights are of equal length all over the earth, and the 
instant of time at which the sun’s centre is in the equatorial 
plane is called the instant of the equinox. The sun then 
passes to the northern side of the equator, and his declina- 
tion or meridional altitude continues to increase till about 
the 2 2d of June, when he becomes stationary, and then 
again shapes his course towards the equator. His maxi- 
mum decimation on the north side of the equator is exactly 
equal to that on the south, amounting to 23° ’465. The 
sun now continues to appioach the equator till about the 
24th of September, when he again reaches that plane, and 
a second equinox succeeds. Continuing still to move in 
the same dnection, he declines from the equator south- 
ward, till he reaches his former limit about the 22d of 
December; and so on continually. 

The two small ciicles of the sphere, paiallel to the Tropics, 
equator, which pass through the two points where the decli- 
nation is gieatest, are called the Solstices or the Tropics ; 
that on the northern hemisphere is called the Tropic oj 
Cancer, and the other is called the Tropic of Capricorn 

These two parallels, which mark the extreme limi ts cf 
the sun’s decimation, are, as has just been stated, equally 
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distant from the equator, -with regard to which the varia- 
tions of decimation on either side are perfectly symmetrical 
and uniform. 

The obseivations of the sun’s right ascensions and 
meridional altitudes, which have been made daily duung 
so great a number of years, and under so many different 
meridians, furnish complete proof that the projection of the 
sun’s orbit is a gieat circle of the celestial spheie, and that 
the orbit itself is wholly confined to the same plane 
Ecliptic The great circle which the sun describes m virtue of his 
pioper motion is called the Ecliptic. It has received this 
name from the circumstance that the moon, during eclipses, 
is either m the same plane or very near it. These pheno- 
mena can, in fact, only happen when the sun, eaith, and 
moon are neatly in the same straight hne, and, conse- 
quently, when the moon is m the same plane with the earth 
and the sun The angle formed by the planes of the 
ecliptic and equator, which is measured by the arc of 
a circle of decimation intercepted between the equatoi and 
Definitions tropic, is called the Obliquity of the Ecliptic The two 
points m which the equator and ecliptic intersect each other 
are called the Equinoctial Points ; they are also denomi- 
nated the Nodes of the Equator; and the straight line con- 
ceived to join them is the Line of the Equinoxes, 01 the 
Line of the Nodes The node through which the sun 
passes on coming fiom the south to the noith of the 
equator is called the Ascending Node, and is usually distin- 
guished by the character a , the opposite node is the 
Descending Node, and is marked by ». A stiaight hne 
passing through the centre of the earth, peipendicular to 
the plane of the ecliptic, is called the A.us of the Ecliptic, 
and the points in which its prolongation meets the sphere 
aie called its Poles — these denominations being analogous 
to those of the axis and poles of the equator. The two 
small circles of the sphere which pass through the poles 
of the ecliptic, and are parallel to the equator, are called 
the Polar Circles. 

Zodiacal The ecliptic has been divided by astionomers, from time 
" gns ‘ unmemoual, mto twelve equal parts, called Signs, each of 
which consequently contains 30 degrees. The names and 
symbols by which they are chaiactensed are as follows .— 
Koi tli of the Equator, _ South of the Equatoi. 


Aiies, .. . . . T Libra, .... =G= 

Taurus, y Scorpio,... Tip 

Gemini, , n Sagittarius,. .. . % 

Cancer, 35 Capucornus, .. , , ^ 

Leo, .... Aquarius . . 

Vn go, Dp Pioces, . x 


In each of these signs the ancients formed gioups of 
stars, which they denominated the Zodiacal constellations 
(£it>oia, animals), not confined to the ecliptic, but included 
within an imaginary belt, extending 9° on each side of it, 
to which they gave the name of Zodiac (IwSlokos kwcAos, 
ciicle or zone of the animals). The term sign is now 
employed only to denote an aic of 30°, and will probably 
soon be banished entirely from astronomical tables. It is 
now seldom used even for tables of the planets For- 
rneily, to denote that the longitude of a planet is 276° 12', 
it was usual to wiite 9 s 6° 12', or even to employ the 
characteristic symbol, and to write ft 6° 12', meaning that 
the planet was 12' in the 6th degree of Capncornus, or the 
tenth sign, The latter inconvenient practice is now laid 
aside, and the signs, when they are employed, are simply 
distinguished by the ordinal numbers 
As the greater part of the celestial phenomena connected 
with the planetary system take place either in the ecliptic 
or in planes not greatly inclined to it, it is found to he 
most convenient to refer the positions of the planets, and 
frequently those of the stars also, to that plane. The first 
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point of Aries, which is the technical expression for the 
intersection of the ecliptic and equator, or the place of the 
sun at the vernal equinox, is assumed as the ongin from 
which the degrees of the ecliptic, as well as of the equator, 
are counted from west to east, or in the direction of the 
sun’s annual motion. The angular distance of the sun Celestial 
from this point is called Ins Longitude, and the longitude latitude 
of a star is the arc intercepted on the ecliptic between the ^ e long *‘ 
same point and a great circle passing through the star per- 
pendicular to the ecliptic. The arc of this circle inter- 
cepted between the star and the ecliptic, oi, which is the 
same thing, the complement of the stai's distance from the 
pole of the ecliptic, is called the Latitude of the star ; so 
that longitude and latitude beai the same relation to the 
ecliptic that light ascension and declination hear to the 
equator. 

The sun’s motion along the ecliptic is found not to 
be strictly uniform, a emcumstance into which we shall 
have to inquire more particularly farther on, In this 
place, let it suffice to notice that the sun is found to move 
more quickly m winter than m summer, the rate of motion 
changing fiom its maximum nearly in mid-winter to its 
minimum neaily m midsummei, and thence to its maxi- 
mum again. But at no time does the motion differ greatly 
from its mean rate of very nearly 59' in a sideieal day. 

If we call the mean rate 10,000, then the greatest and 
least rates of motion are represented by the members 
10,336 and 9664 respectively. 

The direction in which the snn travels lound the ecliptic, 
and in which longitude is measured, is from west to east, 
that is, it is contrary to the direction m which the star- 
sphere rotates. 

Chapter IV — The Solar Day — Equation of Time — 

The Seasons. 

Since the sun travels thus around the celestial sphere, it is 
manifest that the successive returns of the sun to the 
meridian cannot recur after the same interval of time as 
the successive returns of any given star If on any day 
the sun’s centre when he is crossing the meridian has a 
paiticular position on the star-spheie, then when that point 
of the stai -spheie next returns to the meridian, — that is, 
one sidereal day later,— -the sun has travelled about l°from 
that point, moving along the ecliptic m a direction opposed 
to that in which the star-sphere lotates. The star-sphere 
must, tlieiefore, lotate a little further round before the sun 
will be on the meudian. As a convenient first approxi- 
mation to the actual effects, let us make the supposition 
that the sun moves along the equator instead of the ecliptic, 
and that he moves exactly 1° tin a sidereal day. In this 
case he would, be exactly 1° from the meridian when the 
point he had occupied on the meridian the day before 
had reached the meridian. That point on the star-sphere 
would have completed the full circuit of 360° of rotation 
while the sun had completed only 359°, and his diurnal 
359 

motion being therefore only = ~ of the star-sphere’s, it fol- 
lows that the solar day (or the interval between the sun’s 
successive returns to the meridian) would be greater than 
the sidereal day in the ratio of 360 : 359. Therefore, the 
solar day being divided mto 24 x 60 minutes, the sidereal 
day would manifestly be 4 mm, shorter. 

But as the sun moves m a circle inclined more than 
23° to the equator, and as the sun’s motion is slightly 
variable, and the mean late less than 1° per sidereal day, 
these relations are not exactly presented. 

Let us, as a next approximation, suppose the sun to 
move uniformly round the equator once in the course of a 
year of 365} days, and determine the length of a solar day 
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on. tins assumption. It is cleai that whatever the sun’s 
daily retardation may be, he loses one complete circuit of 
the heavens in ayeai of 3G5j solar days In other words, 
while the sun has been coined round 365 1 times by the 
diurnal rotation, the star-sphere has been, carried round 
30 G I times. Therefore, on our assumption 

3G5£ solar days = 3G6-[ sidereal days 
and a sidereal day = solar day 

= 23 h 56m i s , approximately. 

This, in fact, indicates roughly the manner m which the 
mean solar day is connected with the sidereal day. It is 
only necessary m the above process to substitute the tiue 
length of the year for the value 3G5-J- days, — meaning by 
the year, the year of seasons, measured by the successive 
returns of the sun to the equator as he crosses that circle 
with northward motion. But it will not be until we con- 
sider the actual nature of the motion by which the sun’s 
annual apparent motion is explained, that we need inquire 
into the exact relation between the mean solar day and the 
sideieal day. 

Variation As the sun moves at a varying rate, it is manifest that 
motion actuad scdar da y measure d by the successive returns of 
mt> 10U the sun to the meridian could not be constant m value, 
even if the sun moved round the equator. For the excess 
of a solar day over the sideieal day is caused by the motion 
of the sun ou the star-sphere, and will be therefore greater 
or less according as the sun’s motion on the star-sphere is 
greater or less. The actual solar day, therefore, exceeding 
the constant sidereal day by a variable quantity, must 
necessarily be itself variable It is greater than the mean 
m December and January, when the sun is moving at a 
rate greater than his mean rate, and less m June and July 
when he moves at a less rate. And it is clear that if at 
the end of December the moment of the real sun passing 
the meiidian weie taken as the begmmngof the mean 
solar day of twenty-four homs, then the next passage of 
the meiidian by the actual sun would occur after the 
twenty-four hours of mean solar time had elapsed. Day 
after day the sun would come to the meiidian at a later 
and latei hour of mean solar tmie, until towards the end 
of March, when, the sun’s rate having acquired its mean 
value, the actual sun would not lag any farther behind. 
Thom tins time he would gam, until towaids the end of 
June he would come to the meridian at noon of mean solai 
'time. In the remaining half year he would be in advance, 
that is, he would cross the memlian before noon of mean 
solar time. Towards the end of September he would have 
made his greatest advance compared with mean time, and 
in the remaining quarter of the year he would gradually 
lose more and moio of that gain, until at the end of 
December he would again cross the meridian at noon of 
mean solar time 

But besides this cause of variation in the length of the 
true solar day, there is anothei depending on the inclination 
of the sun’s apparent path on the heaveus to the celestial 
equator. To conceive the effect of tins cause, it is neces- 
sary to have regard to the motion of the sun with reference 
to the equator. The sun dcscubes every day a small arc 
of the ecliptic Through the extremities of this arc sup- 
pose two meridians to pass , the arc of the equator, which 
they intercept, is the sun’s motion for that day referred to 
the equator, and the time which that arc takes to pass the 
meridian is equal to the excess of the astronomical day 
over the sidereal. But it is obvious that at the equinoxes 
the arc of the equator is smaller than the corresponding 
are of the ecliptic, m the proportion of the cosine of the 
obliquity of the ecliptic ; at the solstices, on the contrary, 
it is greater in the proportion of the secant of the same 


obliquity The astronomical day is diminished m the first 
case, and lengthened m the second. 

To have a mean astronomical day independent of these Mean sun, 
causes of inequality, astronomers have supposed a second 
sun to move uniformly on the ecliptic, and to pass over the 
extremities of the axis of the sun’s orbit at the same in- 
stant as the real sun. This removes the inequality aiming 
from the inequality of the sun’s motion. To lemove the 
inequality arising from the obliquity of the ecliptic, con- 
ceive a third sun to pass through the equinoxes at the 
same instant with the second sun, and to move along the 
equator m such a manner that the angular distances of the 
two suns at the vernal equinox shall be always equal. 

The intei val between two consecutive returns of this thud 
sun to the meridian forms the mean astronomical day. 

Mean time is measured by the number of the returns of 
this third sun to the meiidian , and true time 13 measured 
by the number of returns of the real sun to the meridian. 

The aic of the equator, intercepted between two meridian Equation 
elides drawn through the cent) es of the true sun and the of tune, 
imaginary tlnid sun, when reduced to time, is what is 
called the Equation of Time. This will be rendered plainer 
by the following diagiam. 



Fia. 13 —Motions of real and mean Sun. 

Let Z ¥2 — (fig. 13) be the star-sphere, Zz its axis, abode, 
Ac., the equator; ABODE, Ac , the noithein half of the 
ecliptic from V to — , on the side of the globe next the 
eye, and MNOP, Ac., the southern half on the opposite 
side from — toT. Let the points at A,!B, C, D, E, F, 
&a, maik off equal poitions of the ecliptic gone through in 
equal times by the real sun, and those at a, 5, c, d, e, f{ 
Ac., equal portions of the equator described m equal times 
by the fictitious sun ; and let Z Tz be the meridian. 

As the real sun moves obliquely in the ecliptic, and the, 
fictitious sun directly in the equator, any point between T\ 
and F on the ecliptic must be nearer the meridian ZTr, 
than the corresponding point on the equator from T to /,’ 
that is to say, than the point. whose distance from T is 
expressed by the same number of degrees; and the more 
so, as the obliquity is greater, and therefore the true sun 
comes sooner to the meridian every day whilst he is in the 
quadrant VF, than the fictitious sun does iu the quadrant 
T/; for which reason the solar noon precedes noon by 
the dock, until the real sun comes to F, and the fictitious 
to /. which two points being equidistant from the meri- 
dian, both suns will come to it precisely at noon by the 
clock 

Whilst the real sun describes the second quadrant of the 
ecliptic FGHIKL from Cancer to — , he comes later to the 
meridian every day than the fictitious sun moving through 
the second quadrant of the equator from /to — ; for the 
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points at G, H, I, K, L, being farther from the meridian, 
their corresponding points at g, h, i, k, l, must come to it 
later , and as both suns come at the same moment to the 
point — , they come to the meridian at the moment of noon 
by the clock. 

In departing from Libi a through the third quadrant, the 
real sun going through MNOPQ towards ft at R, and the 
fictitious sun thiough mnopq towards r, the former comes 
to the meridian every day sooner than the latter, until the 
real sun comes to R, and the fictitious to r , and then they 
come both to the meridian at the same time. 

Lastly, as the real sun moves equably through STUVW, 
from R towards T, and the fictitious sun through stuvw, 
from r towards T, the former comes later every day to the 
meridian than the latter, until they both arrive at the point 
T, and then they make it noon at the same time with the 
clock. 

It is now easy to conceive the effect of taking into 
account the variable motion of the sun m his annual circuit 
of the ecliptic. The effect already explained as arising 
from this cause, on the supposition that the sun moved in 
the equator, must simply be added to that just shown to 
arise from the obliquity of the ecliptic. 

Let us combine the two causes, starting fiom December 
31, on the assumption (near enough to the tiuth for our 
present purpose), that the sun moves most rapidly when at 
tns greatest southerly declination. The effect due to vena- 
tion of the sun’s motion may be called A, and that due to 
the obliquity of the ecliptic may be called B , and each 
may be considered positive or negative according as, con- 
sidered alone, it sets the real sun later or eailier than the 
mean sun. 

We find, then, from January 1 to March 31, A and B 
both positive, A increasing from 0 to its maximum, B 
passing from 0 through its maximum to 0 again. All 
this time, then, A + B is positive At the beginning A 4- B 
« 0. About the middle of February B has its maximum 
value, and A a value less than its maximum , at Maich 31, 

B is zero and A has its maximum value. 

From April 1 to June 30, A is positive and B negative, 

A diminishing from its maximum to zeio, B passing from 
0 through its maximum ungativo value to 0 again. At 
the beginning, then, of this quarter, A + B is positive and 
equal to the maximum value of A. In the middle of 
May, B has its maximum negative value, and A has a 
value less than its maximum positive value. The maxima 
due to A and B being not far from equality, it follows 
that A + B is now negative, and therefore some time before 
this A + B must have passed through the value 0. At the 
end of the quarter A + B is again 0, because A = 0 and 
B = 0. 

From July 1 to September 30, A is negative and B 
positive, A increasing from 0 to its maximum negative 
value, B passing from zero through its maximum positive 
value to zero again. Hence, at the beginning of the 
quarter A + B = 0 ; at the end A + B = the maximum 
negative value of A. But about the middle of August, B 
has its maximum positive value while A has not its maxi- 
mum negative value ; hence at this time A + B is positive, 
and therefore between then and September 30, A+B 
vanishes. 

Lastly, from October 1 to December 31, both A and B 
are negative, A passing from its maximum value to zero, 
and B from zero to its maximum value, and thence to zero 
again. Throughout the quarter, then, A + B is negative 
About the middle of November A + B is the sum of the 
ma-Yimnin value of B and a value of A less than the maxi- 
mum At the end of the quarter A + B = 0. 

Owing to the fact that the time when the sun moves 
most rapidly follows by a few days the date (December 21) 
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when the sun is at his greatest distance from the meridian, 
the dates above given are not strictly correct. The equa- 
tion of time, or A + B, is zero neaily midway between 
December 21 and the end of the year, or about Christmas 
day, and it vanishes again on or about Apul 16, June 16, 
and September 1st The equation of time has four 
maxima On February 11, the real sun is later than the 
mean sun by a maximum interval of 14 nun 31 sec , on 
May 14, the real sun is earlier than the mean sun by a 
maximum interval of 3 nun. 53 sec , on July 16, the 
real sun is later than the mean sun by a maximum intei \al 
of 6 mm 13 sec , and lastly, on November 3, the leal sun 
is earlier than the mean sun by a maximum interval of 1 6 
mm. 19 sec. 

The inclination of the ecliptic to the equator results The 
necessarily, as already mentioned, in a difference of seasons, seasons. 
When on the equator, the sun, like an equatorial star, is 
above the horizon duung one-half of the day, and below 
the horizon during the other half. When he is north of 
the equator he is above the horizon for more than half 
the day, and reaches a higher altitude at noon than when 
on the equator When south of the equator he is below 
the houzon for more than half the day, and does not reach 
so great an altitude at noon as when he is on the equator. 

As he is perceptibly the source of light and heat, it fol- 
lows that when he is noith of the equator we receive (m 
our northern latitudes), more light and heat than when he 
is on the equator, and so much the more as his northerly 
decimation is greater, while when he is south of the 
equator we receive less light and heat than when he is on 
the equator, and so much the less as his southerly declina- 
tion is greater. These results are equally accounted for 
whether we regard the earth as fixed, and the sun as really 
travelling round the heavenly sphere on his inclined path, 
or whether we suppose the sun to be fixed, and the earth to 
travel around him on a correspondingly inclined path after 
the manner illustrated in fig 14. Here, while the eaith 
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goes round the sun in the order of the letters A, B, C, D, 
its axis preserves its obliquity and always continues paral- 
lel to its first direction At c the north pole inclines to- 
wards the sun, and brings all the northern places more 
into the light than at any other season of the year . But 
when the eaith is at g, the opposite point of the orbit, the 
north pole declines from the sun, and a less portion of the 



774 

noithern hemisphere receives his light and heat At a 
and e the axis is perpendicular to the plane of the or hit, 
so that the poles aie situated m the boundaries of the illu- 
minated hemisphcie, and, the sun being directly over the 
equator, the days and nights are equal at all places ^ In 
this figure M is the tcirestual equator, T the tropic of 
Cancer, the dotted cucle the parallel of London, U the 
arctic or north polar cucle, and P the north pole, where 
all flie meridians or houi-eireles meet The spectator is 
supposed to be placed at the pole of the ecliptic. 

It is also manifest that if the earth cncles around S, as 
in fig 14, the obseived phenomena of apparent solar motion 
will be precisely the same as though the sun circled aiound 
the fixed earth Let us follow the earth round fiom the 
position a, noting how the sun would appear to move on 
the ecliptic, and also how the length of day would be 
affected by tbe varying position of tbe earth’s axis with 
respect to the sun. When the earth is at a , the beginning 
of Libra, about the 20th of March, the sun, as seen from 
the earth, appears at the beginning of Aries in tbe opposite 
part of tbe heavens, the north pole is just coming into 
light, and the sun is vertical to the equator, which, with 
all its parallels, is divided into two equal parts by the circle 
which forms the boundary betu een the dark and illumi- 
nated hemispheres, and theiefore the days and nights are 
equal all over the eaith As the earth moves m the ecliptic, 
according to the order of the letters A, B, C, D, &c , the 
noith pole P comes moie and more into the light, and the 
days increase m length at all places north of the equator iE. 
When the eaith comes to the position between B and C, 
or the beginning of Capricorn, the sun, as seen fiom the 
eaith, appeals at the beginning of Cancer about the 21st 
of June , and the north pole of the earth inclines towards 
the sun, so as to bring into light all the north fngid zone, 
and more of each of the northern parallels of latitude in 
proportion as they are farther from the equator As the 
earth advances fiom Capricorn towards Aries, and the sun 
appears to move fiom Cancel towaids Libra, the north pole 
recedes from the light, which causes the days to deciease 
and the nights to increase in length till the earth comes 
to the beginning of Aries, and then they are equal as 
before, — the boundary of light and darkness cutting the 
equator and all its parallels equally. The noith pole then 
goes into the dark, and does not emerge till the earth has 
completed a semi-rev olutiou of its orbit, or from the22d of 
September till the 20th of March Similai changes occur, 
mutatis mutandis, in the southern hemisphere 

It may be well to advise tbe reader not to allow his 
mind to be led astray by the pi opoi tions indicated in such 
pictures as fig 14 It is absolutely impossible to lllustiate 
the seasons, either by diagrams or by tbe use of a globe, 
without introducing mcouect relative dimensions, but by 
combining two sets of pictorial lllustiations, tbe mental 
error apt to anse fiom tbe study of sucb pictuies as fig 
14 may be got rid of Thus, after caiefuily studying the 
relations illustrated in that figuie, the leader should turn 
to Plate XXYII , and after noting that the figure of the 
earth thore shown is the same as that in fig 14 (held so as 
to have G<?F uppermost), he should endeavour to picture to 
himself such a figure of the earth as is shown in the plate, 
tm clhng around the path EE', but so reduced in dimen- 
sions that its whole disk would have a diameter less than 
the hundredth part of that of the small white disk, at the 
centre of the plate, which represents the sun. It will then 
be instructive to extend this method to Mars, as figured in 
Plate XXYII , carrying this planet (after first ima g ining 
his disk reduced 5000 times) round his path MM ', with 
constant axial pose. The planets pictured in Plate XXYIII. 
can be dealt with in like manner From a careful study 
of the two plates, with special reference to the indicated 
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scales, the general lelations of the entire solar system can 
be inferred, and to some degree conceived. But for the 
purpose of actually picturing these relations to his mind, 
the reader may convemently use Sir J. Herschel’s illustra- 
tion, as follows* — Choose any well-levelled field. On it 
place a globe 2 feet m diameter to represent the sun , Mer- 
cury will be represented by a gram of mustard seed, on 
the circumference of a circle 164 feet in diameter for its 
mbit, Venus a pea, on a cucle 284 feet m diameter, the 
earth a [somewhat larger] pea, on a cucle of 430 feet, 

Mars a rather large pin’s head, on a circle of 654 feet , 
the asteroids grains of sand, m orbits of from 1000 to 1200 
feet ; Jupiter a moderate-sized orange, on a circle of half 
a mile; Saturn a small orange, on a cucle of -|tbs of a 
mile; Uranus a full sized cbeiry, on a cucle more than 
1| miles; Neptune an extia-sized cheriy, on a circle of 2^ 
miles m diameter. 

Chapter V. — J pparent Motions of the Moon and 
Planets — Parallax 

We have seen that while the stars remain fixed, to all 
appearance, on the celestial concave, the sun circuits around 
a great circle of the star-sphere, moving always m one 
direction, and at a rate which, though vanable in different 
parts of the circuit, does not vary largely, and is constant 
for each part of the ecliptic Moreover, to ordinary obser- 
vation, continued for periods of a few years, the sun’s path 
in the heavens appears to lemam always the same, and to 
bear the same relation to the pole3 and equator of the 
rotating star-sphere. 

But we have now to consider bodies which neither 
remain fixed like the stars, nor move m a constant ap- 
parent path like the sun 

The moon is the most noteworthy of these bodies, be- Moon’s 
cause of her apparent size and brightness, and also because pluses, 
of the remarkable changes of appeal ance which she pre- 
sents according to her varying position with refeienco to 
the sun When she is seen near him m the heavens, she 
appears always like a fine sickle of light, with the horns 
turned away fiom him. When she is m the part of the 
heavens directly opposite to the sun, she appears with a 
full oi b When she is exactly midway between the point 
occupied by the sun and that opposite to him, she appears 
as a semicircle of light, with the convexity towards the 
sun; and m positions intermediate to these she appeals 
with more or less of her circle illuminated, accoidmg as 
she is nearer to or further from the point directly opposite 
the sun. All this corresponds with what would happen if 
the moon were an opaque orb neaier to the earth than the 
sun, and illuminated by him 

Now, when the moon is watched, even for a few hours 
only, she is found to be travelling on the star-sphere m 
the same direction as the sun (and, like him, on a path 
inclined to the equator), but much more rapidly than the 
sun travels It is impossible to watcb the moon com- 
pletely round the heavens, because she is found to pass 
close to the sun once in each circuit, and when very near 
to him cannot be seen But while she is visible, she 
travels continuously m one direction, and when she reap- 
pears, after having been for a day or two lost in the sun- 
light, she is seen to have shifted her place as though, dur- 
ing that interval, she had travelled continuously onwards. 

The moon’s circuit of the star-sphere is found to be Sidereal 
completed in about 27 J solar days. But her circuit, con- mor ‘ th - 
sidered with reference to the sun, occupies a longer interval 
Thus, suppose we observe her when she is opposite to the 
sun, or “ full." Theu she is in the same (or very nearly 
the same) place among the stars about 27^ days later But 
in the meantime the sun has advanced along the ecliptic 
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about 27 *, and the point now directly opposite the sun has, 
of course, advanced by the same amount. The moon has, 
therefore, to travel further on before she is again exactly 
opposite the sun It is found that tbs happens rather 
more than 2 days later ; or, in other words, that the in- 
terval between successive full moons amounts to about 29£ 
days This interval is called a lunar month , or lunation, 
the period during which the moon completes the circuit of 
the heavens being called a sidereal month. The lunation 
■ is also called a synodical month. 

The path m which the moon travels is found to be 
inclined at an angle of about 5° 9' to the ecliptic. But 
continued observation shows that the path, while retaining 
this inclination, shifts slowly in position — the points where 
it intersects the ecliptic gradually retrograding (on the 
whole) until, in the course of about 18| years, they have 
made a complete circuit of the ecliptic. It is also found 
that the moon moves, like the sun, with variable velocity 
in her apparent course. The parts of her path, however, 
where she moves most and least rapidly aid not fixed m 
position like the corresponding parts of the sun’s apparent 
circuit, but advance, travelling lound in 8 85 years. 

It follows, from the varying position of the moon’s 
apparent path with respect to the ecliptic, that her range 
north and south of the equator is variable. When she 
crosses the ecliptic, at or near the two points where the 
ecliptic crosses the equator, the inclination of her path to 
the ecliptic is either added to or subtracted from the in- 
clination of the ecliptic to the equator, so that her range in 
declination is, in one case, 23° 27' + 5° 9', or 2S° 36' , and 1 
in the other, 23° 27' - 5° O', or 18* 18'. When she crosses | 
the ecliptic at or near the two points where the ecliptic is 
furthest from the equator, the inclination of her path to 
the equator is nearly the same as that of the ecliptic, the 
two paths— the ecliptic, or suids path, and the apparent 
lunar path — crossing the equator at different points. 

Thus far there is nothing in the observed celestial mo- 
tions which opposes itself to the belief that the earth is a 
fixed centre around which the celestial bodies are carried 
— the star-sphere by the diuinal rotation, the sun circling 
round the earth in his yearly course on the ecliptic, and 
the moon in her monthly (lunar) course on a variable 
path, and both these orbs partaking in the diurnal rotation 
of the star-sphere, just as bodies m a moving vebcle par- 
take m the motion of the vehicle, even though they may 
also be in motion among themselves. 

One circumstance in the moon’s apparent motions serves, 
however, to show that the bodies thus far observed he at 
different distances, and falls properly to be considered m 
this place, seeing that the attention of astronomers must 
first have been directed to it when they were engaged in 
determining the moon’s motions. 

The earth being, as we have seen, a globe, and the sun 
and moon being apparently earned round this globe by the 
daily rotation, which is uniform, it would naturally occur 
to astionomers that, if these motions take place around the 
centre of the earth, they cannot appear altogether uniform 
as seen from the eccentric position of an observer placed 
anywhere on the surface The stars, indeed, seem to be 
carried uniformly round, but that ha3 been explained as 
due to their enormous distance. The sun moving mani- 
festly within the stellar concave, and the moon travelling 
apparently within the sun's orbit (as may be inferred from 
her phases), it might well he that their motions would he 
found affected by the eccentricity of the observer’s position 
Suppose, for example, that the centre of the earth is at 
P, fig. 15, and the observer is at E, and let EM. represent 
a line of sight from E to the moon’s centre when she is 
m the horizon (refraction being neglected). Then a line 
PM, from the centre of the earth to the moon is inclined to 


1 the horizon line EM„; and if we draw Pm, parallel to 
EM a , so that either line represents the direction of the moun 
as observed from E, 
we see that, if she were 
observed from P, she 
would appear raised by 
the angle included be- 
tween the lines PM„ 
and Pm h . From E, 
then, she is soen lower 
down than her true 
geocentric position by 
the angle M,Pm h j and 
similarly it is seen that, 
if the moon be at H, the 
direction EM in which 
she is seen 13 lower down p al allax 

— that Is, is less inclined to the horizon line Em,— by the 
angle EMP, or its equal, MPm, if the moon were at 
M', the displacement would be equal to the angle EM'P , 
and only when she is at the zenith Z does her direction 
EZ agree with her geocentric direction PZ. Her observed 
path from horizon to horizon, when she rises high m the 
south, but does not reach the zenith, will be as the path 
ifyj n 3 m 5 (fig 16), W'here her geocentric path is as M t M A M w . 
This will happen if she is near enough to the eaith for 
the angle EM„P (fig 15), to be appreciable ; and all that 
has here been said of the moon is equally true of the sun. 



Fra 16 —Observed and Geocentric Paths of the Moon, 


or any other celestial body But in their case no appreci- 
able displacement occurs (at least none which the earlier 
modes of observation could indicate). In the case of the 
moon the displacement is very marked, being found to 
amount nearly to a degree when the moon is on the horizon. 

Such displacement is called parallax. Thus, when any 
celestial body is at M (fig. 15), the angle EMP (or 
MPm), between the geocentric direction PM, and the 
apparent direction EM, is called the parallax of the body 
When the celestial body is at M„, so that its true direction 
is horizontal, the parallax EM„P, is manifestly greater 
than for any other position of the body at the same dis- 
tance from P. This maximum parallax is called the 
horizontal parallax, and may be defined as the maximum 
angle subtended by the earth’s radius, as supposed to be 
seen from the body. 

It may be noticed, in passing, that if the geocentric dis- Paralkx. 
tance of a celestial body = d, the earth’s radius = r, and the 
horizontal parallax = p, then 

sinp^ . . . (1). 

This is manifest from fig. 15, where sin. PM„E = — . 

Again, in the case of a body at M, using the same symbols, 
and calling the apparent altitude MEM, a, and tfie 
parallax p\ we have 

p' - MPm 

, EP sin EPm r sin a 
sin p - m = d 

That is, sin. p' = sin a . sin. p . . . (2). 

For every celestial body, except the moon, the parallax is 
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so small that its arc-measure may he substituted for its 
sine, hence, for (1) and (2) we may write 

j 5 = 2 ... . (3), and p' =p an. a . . (4), 

for all the heavenly bodies except the moon. 

From the observed parallactic displacement of the moon 
it is manifest, apart from the lunar phases, that the moon s 
orbit relatively to the earth lies within the sun’s. 

We have now, however, to consider bodies which, if 


they be regarded as moving around the earth, must move 
in orbits of very singular shape. 

While observing the stars, which maintain appaiently a Pknetaij 
constant position on the uniformly rotating star-sphere, the motions, 
ancients early noted fhe bodies, which seem to travel 
among the stars like the sun and moon, but not always m 
one direction. To these bodies they gave the name of 
planets, or wanderers (a term which also included the sun 
and moon, so that there were seven in all). Three could be 
seen sometimes throughout the night, sometimes m the 
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ha. 17 .— The Motion of Saturn, Jupiter, and Mars -with respect to the Earth. 

morning, sometimes m the evening To these were given the stood by referring to fig. 17, and supposing an observer 
names Saturn, Jupiter, and Mars, and careful observation on the earth to watch Saturn, Jupiter, and Mars respec- 
showed that these bodies, when visible all through the tively traversing the twisted paths there indicated, in the 
night, always travel among the stars in a direction con- order shown by the dates, the loops being supposed to lie 
trary to that of the sun’s yearly and the moon’s monthly very nearly but not quite in the level of the paper, which 
motion, but that this retrograde motion continues only for represents the plane of the ecliptic. But this peculiarity 
a certain length of time, being preceded and followed by was noticed, that when any planet was at the outermost 
an advancing motion, which is greater m amount than the paits of the successive loops (as, for instance, when Jupiter 
retrograde motion, so that, on the whole, these bodies are was as where the date 1712 is placed on his loops), the 
carried round m the same direction as the sun and moon planet was lost to view in the sun’s rays, lying nearly in 
The nature of these apparent motions will best be under- the same part of the sky, whereas, when a planet was at 
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the innermost parts of the successive loops (as, for instance, 
when Saturn was as where the date 1710 is placed on his 
loops), the planet was always opposite the sun. T ins 
exact agreement between the times when the planet and 
sun were m conjunction or in opposition, and the tracing 
out of the apparent planetary loops, should have suggested, 
it would seem, a connection between the sun and planets , 
for we see from fig. 17, that if the earth were the centre of 
the sun’s motion, and each of the three planets had its 
looped path wherein to travel around the earth, there could 
be imagined no reason why the planet’s motion round its 
loops should synchronise with the sun's motion on his 
nearly circular path. 

This view should have been confirmed by the apparent 
motions of two other p’^sts, Yenus and Mercuiy, which 
were found to remain always within a certain apparent 
distance from the sun, never being seen on the pait of the 
sky opposite to him. Yenus, the brighter, was observed 
to have the greater range on either side of the sun, moving 
from about 4G° on the east of the sun, when she 13 seen 
as the Evening Star, to about the same distance on the 
west of the sun, when she is seen as the Morning Stai , 
while Mercury’s greatest range on either side of the sun is 
more variable, being sometimes as great as 27°, and at 
other times not greater than 18°. So far as the motion 
of these planets on the star-sphere could be traced (by 
using such an instrutmut as in fig 9 to determine their 
ught ascension and decimation), they appeared to follow 
looped paths, somewhat like the outer planets, but the 
nearer and farther parts of the successive loops were both 
lost to view, the two planets being always too near the 
sun’s place in the heavens to be visible when tracing those 
parts of their paths. 

The five planets were found to travel always within a 
certain range on either side of the ecliptic, Yenus, which 
lias the greatest range, being sometimes as far as 9° north, 
or 9° south of the equator A zone, or hand, having the 
ecliptic for its central circle, and bounded by circles 9° 
north and south of the ecliptic, so as to be 18° wide, came 
thus to be regarded as a sort of celestial roadway, outside 
of which the planets were never seen. This zone was 
called the zodiac, and it was probably in connection with 
the planetary rather than the solar motions that the zodiacal 
constellations were originally formed. 

Considering the observed relation between the motions 
of all the five planets and those of the sun, it is remark- 
able that any of the astronomers of old time should have 
regai ded the earth as the common centre of solar and 
planetary movement. It is true that, by supposing each 
planet to travel around a centre which itself travelled 
round the earth, the looped paths of the planets might be 
explained , of this no further evidence need be given than 
fig. 17, where it is manifest that the loops are such as 
might be traced by bodies moving round small circles, 
these being earned round the central earth in large circles 
Yet the synchronism between all the movements in these 
small circles and the sun’s supposed motion round the 
earth, was left wholly unexplained by that theory If the 
‘tolemaio Ptolemaic system could have been really presented as it is 
ystem. comm 0 n 1 y pictured (fig 18), it would have compared not 
unfavourably with the simplicity of the modem system But 
the circles depicted m this figure for the paths of Saturn, 
Jupiter, Mars, Yenus, and Mercury, represent only the 
paths of moving centres, round which those bodies were 
supposed to travel, each in a circle of its own, and all 
synchronising in these subordinate movements with the 
sun circling in his special orbit , while the movements of 
the moon, travelling m a different circle, neither corre- 
sponded in any way with those of the sun, nor, like his, 
oeomod to influence any of the planetary motions. 
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Far more reasonable was the ancient Egyptian system, 
by some described as identical with, but in any case closely 


pr unnm SCtitZ^ 



Wirt/ 


Fio. 18.— I’oolem&ic System. 

resembling in essentials, the system of Tycho Brahe, shown Tycbaalc 
m fig. 19. Here the earth is the centre of the motions of system, 
the sun and moon, but all the planets circle around the 
sun, Venus and Mercury moving in mbits passing between 
the earth and sun, while Mais, Jupiter, and Saturn move 
m orbits passing outside the eaith. All the observed 
movements, and all the pecukanties of the obseived rela- 
tions, were fully explained by this system Indeed, a 



Fig 19,— Tychonic System, 


little consideration will show that the geometrical relations 
are precisely the same for such a system as is depicted in 
fig 19, as they would be in the system pictured by remov- 
ing the circle showing the sun’s orbit in fig. 19, and 
substituting a circle of equal size around the sun as centre, 
and passing therefore through the centre of the earth. 
It is not too much to say that Tycho’s system is not only 
fully equal to the Copernican in its fitness to explain the 
observed relations, but that, until the law of gravitation 
had been established, the arguments for the Tychonic 
system, modified so as to correspond to Kepler’s discovery 
of the shapes of the different orbits, were almost equal 
in weight to those used by the disciples of Copernicus. 
The slight advantage of the Copernican system in point 
of simplicity was counterbalanced by the difficulty of 
accepting, in those days, the belief that the stars he at 
so inconceivably vast a distance that the motion of the 
earth in an enormous orbit around the sun (for the sue 
was known even then to lie many millions of miles fiom 
II. - 98 
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ns) produces no perceptible change in the appearance and 
rotation of the star-sphere. That the whole span of the 
earth’s orbit was as a mere point compared with the dis- 
tance of the staxs, so that the earth on one side of the sun 
was, in effect, at the centre of the star-sphere, while it 
was equally at the centre when on the opposite side, or 
many millions of miles from its former position, was not 
unreasonably regarded by Tycho Brahe as scarcely credible 

Chapter YI — Copernican System — Kepler's Laws — 
Gravitation — The Laws of the Solar System. 

Leaving the rotation of the star-sphere out of considera- 
tion, the apparent motions of the sun, the moon, and the five 
planets known to the ancients, are most naturally explained 
by regarding the sun as the centre around which Mercury, 
Venus, the earth, Mars, Jupiter, and Saturn revolve in 
that order as to distance, while the moon revolves round 
the earth, for though there are thus two centres of 
motion, yet only a small body travelling in a relatively 
small oibit is set revolving round the earth, now presented 
as a subordinate orb m the system ; and the whole family, 
including the moon, are set revolving around the sun, foi 
the moon accompanies the earth in her circuit. In the 
Tychonic system the sun, though presented as a sub- 
ordinate orb, because travelling round the earth, was yet set 
as the centre round which all the planets revolved. Either 
system was, however, altogether more reasonable than the 
Ptolemaic, m which all the planets were supposed to move 
around imaginary centres. Copernicus well indicated the 
superiority of his system when he said, “ We find m this 
arrangement what can be discerned in no other scheme, 
an admirable symmetry of the universe, an harmonious 
disposition of the orbits. For who could assign to the 
lamp of this beautiful temple a better position than the 
centre, whence alone it can illuminate all parts at once 1 
Here the sun, as from a kingly throne, sways the family of 
orbs that circle around him ” 

It is hardly necessary to point out that the arrangement 
suggested by Copernicus explains the motions of the sun 
and moon as readily as the system which presents both 
these bodies as moving around the earth Peculiarities m 
the motions of the earth and moon are indeed left unac- 
counted for by a simple theory of uniform circular motion 
around the sun and earth as centres; but so they were m the 
Ptolemaic system until eccentric and epicychc movements 
Were provided, and these were as admissible in the Coper- 
nican theory a3 m the Ptolemaic. It is easy to show also 
that the general motions of the planets — their progressions, 
stations, retrogressions, &c. — were explained by the Coper- 
mean system. Thus, let S (fig 20) be the sun, E x E a E 0 , 
<fee , the earth’s orbit, P t P,P^ &c., part of the orbit of a 
superior planet , and when the earth is at E 4 let the planet 
be at P„ so that the planet is m opposition to the sun when 
at Pj, Starting from these positions, suppose that the earth 
and planet in the same interval of time pass over the arcs 
and PjP„, E x E a being greater than PjP 2 . Then 
obviously E 3 P 2 is inclined to E i P 1 , and if these two hnes 
are produced they will meet beyond P : Let them be pro- 
duced beyond their point of intersection 0 to IC„ K a respec- 
tively ; then the observer on the earth sees the planet in 
direction E 1 IC 1 when the earth is at and in direction 
EjKj when the earth is at E,. Hence the planet appears 
to have moved in direction KjK a or backwards, though it 
has really moved m direction P^P,,. Carrying the earth 
on with her more rapid motion, it is obvious that we come 
to a part E 3 E 4 of the earths orbit, where her motion is so 
inclined to the line of sight EjP 3 or E 4 P 4 to the planet, 
that the effect of the eaith’s more rapid motion is neutral- 
ised, and these lines of sight are parallel At this time, 


then, the planet neither seems to advance nor retrograde, 
but appears to be stationary. After this it is manifest that 



Fiq 20 — Diagram illustrating Apparent Path* of Planets. 


the planet will seem to advance, and with gradually increas- 
ing rapidity, until when the earth is at E, and the planet at 
P„ (the planet, however, being then m conjunction with the 
sun, and therefore invisible), tbe planet lies m direction 
E 0 P 5 far in advance of K w K s . At this time the unseen 
planet is advancing most rapidly, because the earth’s 
motion, as fiom E a to E b , and tbe planet’s motion, as from 
P 5 to P 6 , combine to cause the advance of tbe direction of 
the line E (> P 6 , — the centre round winch for the moment the 
direction-line to the planet is turning lying at O' between 
the earth and planet, instead of beyond the planet, as at 
0 m the position first considered Passing from conjunc- 
tion to opposition, the planet goes through similar changes 
in a reverse order Its progressive motion gradually 
diminishes, till it becomes stationary, thence the planet 
retrogiades through opposition to its next station; and so 
on continually, the total result of its motion in each 
synodical revolution being *a progression from west to east 
We see also that the planet is in opposition when m tbo 
middle of its retiograde arc, while it is m conjunction when 
m the middle of its larger arc of progression. All this 
corresponds precisely with the observed relations 

The same reasoning applies to the case of an inferior 
planet. In fact, we may employ the same figure for this 
case as for that of a supeuor planet. Thus, suppose 
PjPjP, (fig. 20) the earth’s oibit, and E^E,, <fcc, that of 
an inferior planet, and let the motions be as m the former 
case, then the same lines represent the duection-lmes, only 
the obsen er looks along these lines m the contrary direc- 
tion. Now we see that the direction-lmes P,E 4 , P a E_, are 
carried backwards as viewed from P„ P s , until they reach 
the parallel positions P 3 Ej, P 4 E 4 , at which time the observer 
on P sees the planet E at a stationary point After that 
the direction-lines are earned forward, until, when the 
earth is at P t and tbe mtenor planet at E } , this planet is 
seen m direction P 6 E-, or far in advance of its former 
direction P X E,. And at thi3 time, as is seen by the posi- 
tion of the lines P 5 E a and P b E u , tin? inferior planet is 
advancing most rapidly. In fact, all the motions of an 
mfenor planet viewed from a superior one are precisely the 
same as those of the superior planet viewed from the 
inferior one, but are traced out on opposite parts of the 
heavens, — a thesis which needs no other proof than the 
fact, that the line of sight from the inferior to the superior 
planet is also the line of sight from the superior to the 
inferior planet , so that, whatever point the superior planet 
viewed from the inferior appears to occupy in the star- 
sphere at any moment, the point directly opposite is that 
occupied by the inferior planet as viewed from tbe superior 
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The only difference m the apparent motions of the inferior 
planet is that resulting from the position of this planet 
with respect to the sun. When Pj is viewed from E t (fig 
20), it is seen directly opposite the sun ; but E, viewed 
from P, lies m the same direction as the sun, and is there- 
fore invisible. This corresponds with the observed fact 
that Venus and Mercury are m conjunction with the sun, 
not only m the middle of their advancing arcs, but also in 
the middle of their arc of retrogiadation. 

But although the Copernican theory explains the general 
features of planetary motion, it could not, as originally 
advanced, explain those features which had rendered neces- 
sary the eccentrics and the subordinate epicycles of the 
Ptolemaic system It was known to Copernicus that the 
earth does not move uniformly in a circle around the sun 
as centre, but on an eccentnc path with varying velocity 
He might, therefore, reasonably assume that the other 
planets have paths similarly eccentric, anu move with vary- 
ing velocities But he thought it necessary to explain the 
planetary motions by uniform motion in circles, using such 
contrivances to save appearances as the Ptolemaic system 
had rendered familiar to astronomers. Suppose, for 
example, that S (fig 21) is the sun, A the place of a planet 
when at its greatest distance from the sun, and A' its 



Fig 21. 


place when nearest to the sun, C being the bisection of 
AA', draw a circle aba'b' with centie C, and any radius 
less than CA, and with a as centre diaw circle AKIv', 
then if a point revolve round the circle AKK' in that 
dnection in the same time that the centre of this circle 
travels round the circle aba'b ' m that direction, the point 
will trace out an ellipse, having C as centre. This is easily 
pioved. For let Ca = ll, aA = r, and put CA = R +• r = a 
and CK' = R - r = b — CB. When the moving point is ut 
P, let the centre of the small ciicle be at p. The angular 
velocities being equal, pG and p? are inclined to aC at 
the same angle ; let this be a. Then the co-ordinates of P 
parallel to CA and 06 are — 

#== (B, + r) cos a = a cos. a 
y = (R - r) sin. a = 6sm. a 

Whence 6 V + ah/ = a 2 6 2 , the equation to an ellipse having 
C as centre, CA and CB as semi-axes S will not be 
tbe focus of this ellipse, unless SB = CA , and even then 
the velocities will not be those observed of a planet re- 
volving around S m the elliptic orbit ABA'B' — for the 
time from A to B will be one-fourth of the period, whereas 
m the case of a planet the time from A to B bears to the 


period the ratio of the area ASB to the area of the ellipse, 
a ratio exceeding one-fourth. Nevertheless, observed 
appearances were to some degree explained by tbe motion 
illustrated in fig 21, seeing that at A, or when farthest 
from the centre S, the tracing point moves most slowly, 
having there the difference of the velocities due to the two 
cncular motions , while at A! the point moves most quickly, 
having there the sum of these velocities. And when 
Copernicus advanced his theory, observations had not been 
made with sufficient exactness to prove the insufficiency of 
such an explanation in any case save that of the moon's 
motion round the earth. 

Tycho Biahe, however, having completed a series of 
observations of Mars, the nearest planet moving on a 
manifestly eccentric orbit, Kepler tested the theory of Laws of 
Copernicus in order to ascertain whether any ellipse, Ke P ler - 
described as ABA'B' m fig 21, could account for the 
observed positions of the planet. It will be seen that, 
while the points S, A, and A' m his inquiry were fixed, 
and therefore C also fixed, the point a might be taken 
nearer or further from A within certain limits, these limits 
being determined by the observed fact, that when near B 
and B' the planet was not nearer to C by a distance B6 
exceeding a certain moderate amount, such as the probable 
error of Tycho Brahe’s observations peimitted Kepler to 
assume 

It wa3 after trying nineteen such arrangements, and 
rejecting them one after the other as he found them dis- 
proved by Tycho Brahe’s observations, that Kepler was 
led at last to abandon the attempt to explain the motions 
of Mars by combining circular uniform motions Passing 
to the ellipse, as the curve which Mars appeared to follow, 
and testing various empiric laws of motion in an elliptic 
orbit, he at length lighted upon the actual relation, pie 
seated in his fiist two laws as true for all the planets, 
though actually proved only m the case of Mars. The 
laws are these — 

1. Every planet moves in an elliptical orbit, m one focus 
of which the sun is situated. 

2. The line drawn from the sun to a planet, or the radius- 
vector of the planet , sweeps over equal areas m equal times. 

The second law may be thus illustrated. Let ABA'B' 

(fig 22) be the elliptic path of a planet about the sun S, m 
the focus of the ellipse whose axes are ACSA' and BOB'. 



Fig 22. 


Let P be the period in which the planet performs the com- 
plete circuit of its orbit, and let T he the time occupied by 
tbe planet in traversing any arc pp' of its orbit. Then 
joining Bp, Bp', 

T : P : : sectorial area pBp' : area of the ellipse ABA'B'. 

It remained new to discover if any law connected the 
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periods in which the planets pursue their different paths. 
He did not at fiist try to connect the periods and the dis- 
tances by any direct numerical relation, probably because 
he had recognised in the second law the probable existence 
of geometrical relations But after many years of inquiry 
he arrived at the conclusion, that probably the required 
law connected the powers of the numbers representing the 
periods and the distances. It affords a strange evidence of 
the ponderous nature of Kepler’s movements, that after this 
idea had occurred to him, ten weeks, instead of some ten 
minutes, elapsed before he had verified it. The law con- 
necting the periods and distances — Ivepler’s third law — is 
this — 

3. The squai e of the numbers i epresenting the pei iodic 
times of the planets vary as the cubes of the numbei s i (pre- 
senting their mean distances. 

Or thus, If D, d be the distances of any two planets, 
and P, p their respective periods, then 

T 2 ' p 2 ' : D 9 : d 3 , . . . (1). 


From thi 3 law we can deduce a convenient relation 
between the velocities in circular orbits (a relation holding 
approximately for the mean velocities in orbits nearly 
circular like those of the planets) Let V, v be the velo- 
cities in the orbits of planets whose distances are D, d 
respectively, then, obviously, 

and v~c- ) w here c is some constant. 

P p 


D 


Li 




• ( 2 ), 


that is, the velocities in ciuular oi bits vaiy inversely as the 
square loots of the distances. 

And also, — • • « • (3), 

v p% P P 5 

that is, the velocities in circular oibits vary inversely as the 
cube roots of the periods 

It may be well also to notice the following relation 
between the angular velocities in such orbits Let these, 
for the respective planets just dealt with, be 0 and a> 
Then, 

n = £ = df. 

« p L 5 

(It is manifest that ^ > because the periods must 

be inversely proportional to the angular velocities with 
which they are uniformly described ) 

The three laws of Kepler are approximately true for 
bodies circling around the same centre. They do not 
apply to bodies circling around different centies. For 
instance, the moon’s distance and period could not be used 
for p and dm (1 ) Nor could the distance and period of 
any one of the satellites of Jupiter pair, according to 
Kepler’s third law, with the distance and period either 
of our moon or of any planet; but the motions of the 
satellites were found to accord with the law when com- 
pared together. 

It was probably the recognition of this fact which first 
put astronomers on the track of the theory that the law 
depends on some force residing m the centres round which 
different bodies move. Newton certainly had given atten- 
tion to this influence before he dealt with the moon’s 
attraction earthwards as a case of the action of terrestnal 
gravity. But, be that as it may, it is certain that so soon 
as the action of the earth’s attraction on the moon had 
been demonstrated by him he extended the law of gravita- 
tion to all cases of motion around a central orb It then 


became clear that the laws of Kepler are consequences of 
the general law of gravitation — the law, viz , that 

Every pat tide oj matter m the universe atii acts every 
other pen tide with a foice varying directly as the masses , 
and inversely as the square of the distances 

The proof of the law of gravitation divides itself into 
three distinct parts — 

Fust, The proof that the force acting on the moon 13 
equal to the force of terrestrial gravity, reduced as the 
inverse squares of the distances of the moon and of a point 
on the earth’s surface, from the centre of the earth. 

Secondly , The proof that a system of bodies circling 
around a central body like the sun, attracting them with a 
force inversely proportionate to their respective distances, 
would obey the laws of Kepler, or some modification of 
those laws, giving results according with the motions 
actually obseived 

Thirdly, The proof that the mutual attractions of the 
several members of any system, and the attractions of 
members of one system on bodies belonging to another 
system (as, for instance, of the sun upon the moon regarded 
as a dependent of the earth), would result m such peitur- 
bations from the paths due to the attractions of the cential 
body as are observed actually to take place. 

Neither the second nor the tlmd of these arguments can 
be given here, though ceitain simple relations involved in 
them, as also certain consequences, will be mentioned. 

The first part of the proof is altogether simple. 

The moon is, roughly, at a distance from the earth’s 
centie equal to GO radii of the earth, and therefore the 
earth’s moving foice is less on her than on a body at the 
earth’s surface as 1 to 3G00. Now, regarding the moon’s 
orbit as a circle, it is easily shown that, if at any moment 
the earth’s attraction ceased to act, so that for the next second 
the moon moved on a tangent to her present course, her 
distance from the earth’s centie at the end of that second 
would be rather more than y^-th of an inch greater than 
at the beginning of the second It follows that her fall 
towards the earth m a second on account of the earth’s 
attraction amounts to rather less than -A of an inch. 
But the fall of a body near the earth’s surface is about 
IGA' feet, or nearly 193 inches per second, or ncaily 
193 x 19 times greater than the fall of the inoon towards 
the earth per second; that is, about 3G00 times greater. 
In other words, the moon is attracted towards the earth 
precisely as she would be if the force of gravity acting on 
bodies near her surface ruled her also, the law of variation 
of the force with distance being that of the inverse squares. 

The second pait of the proof is simple for cases of 
circular motion of various bodies around a common centre. 
The law of the equable description of areas, indeed, is true 
for a body moving around a centre attracting according to 
any law, since it simply implies that there is no force per- 
pendicular to the radius vector, It is easily seen that the 
increase of the area during any exceedingly short interval 
of time depends solely on the distance attained by the 
moving body during that interval from the line represent- 
ing the position of the radius vector at the beginning of the 
interval, this distance being measured m a perpendicular 
direction; for the area of a triangle is measured by the 
base x perpendicular. Accordingly, if, during the short 
interval of time, there is no force tending to increase or 
dimmish the perpendicular distance of the moving body 
from the original radius vector, as compared with the dis- 
tance which would have been attained had no force at all 
acted, the area described will ho the same as though no 
force had acted But if no force acted, the body would 
move uniformly in a straight line, and the radius vector 
would sweep out equal areas, because triangles having the 
same vertex and their bases in one straight line have areas 
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proportional to tlieir bases Hence, under a force not 
tending to change at any instant the rate of the moving 
body’s perpendicular depaiture fiom the radius vector, the 
areas swept over m equal times will be equal. But a 
central force acts always m the direction of the radius 
vector, and is therefore a force of the kind supposed. 
Accordingly, a body travelling round an attracting centre 
will move so that the radius vector sweeps over equal areas 
m equal times 

Suppose next two bodies describing circles with uniform 
motion in periods P, p, at distances D and d from a centre 
of attraction whose force varies inversely as (distance) 2 
It is required to determine the relation between P, p, D, 

and d The velocities of the bodies are c ^ and c - , where 
P p 

c is some constant Eepresent these velocities by Y and 
v respectively for convenience ; also call the forces acting 
on the bodies respectively F and /, which we know to be 

Cleaily, if a body moving in 


proportional to j~g and ^ 


any direction receives a very slight impulse in a direction 
at right angles to its motion, its dnection of motion will 
be changed through an angle propoitional directly to the 
impulse and inversely to the velocity of the body. So 
that if we regard the atti active force on the planets as 
acting by a succession of small impulses, the momentary 

variation of direction is proportional to y > and the time, 

therefore, of completing any given change of diiection is 
V 

propoitioual to ^ • Now, m times P, p respectively, the 

two planets have their direction changed through four 
right angles. Hence 


That is, P 2 • p 1 • D 2 . d z , which is Keplei’s third law. 

Let us now compare the penods P and p of two bodies, 
moving at distances D and d, around unequal centres of 
force, which exert attractions A and a respectively at equal 
distances, so that instead of the forces F and / actually 

exerted on the two bodies being proportional to ^ and 
A. a 

they are proportional to j-; and ^-respectively. 

Then the above proportion becomes 

.. D .D \d.d 2 

P -P--P A > 7> 


That is, 


, D 3 d? 

V-.f:-- T , 


orP 2 oc 


corresponding to a law which may be thus expressed: 
The squares of the periods about different centres of force 
vary directly as the cubes of the distances , and inversely as 
the attractions of the centres of force at a unit of distance. 

This relation w’hich is true for elliptic orbits, is general 
for all systems, and gives the means of comparing the 
masses of different systems. But it is necessary to observe 
a modification which Kepler’s third law and this extension 
of it have to undergo to make them stiictly true (as re- 
gards, at least, the unperturbed motions of the planets) 
The masses of the planets, though very small, yet bear 
definite relations to the sun, and instead of considering 
each planet as swayed by the sun’s mass, we must regard 
each as swayed by the sum of its own mass and the sun’s, 
supposed to be gathered at the sun’s centre. Thus we 
must regard the planets as revolving around centres of 
different attractive energy; Jupiter round a centre equal 
in mass to Jupiter and the sun ; Saturn round a centre 
equal in mass to Saturn and the sun, dec. Instead, then, of 


the ratio being constant for the sohr sys- 

tem, we find that this latio for any given planet is propor- 
tional to the sun’s mass added to that planet’s Extending 
the law to bodies travelling around different centres, it 
runs as follows . — 

If a body of mass m revolves round a centre of mass M 
in time P, and at a mean distance D, and another body of 
mass m' revolves round another centre of mass M/ m time 
P', and at a mean distance D', then 

I ) 3 D ' 3 

P-’(M+m) P-(M'-f-m') ’ 

This law enables us at once to compare the sums of the 
masses wiien we know the mean distances and periods. 

For it may be wntten 

M+m _ P 3 P\ 

M'+to' “ l)' 3 P* ‘ 

Aho, where m and m" are both small, compared with M 
and M' respectively, the law becomes simplified into 
M _ T>‘ Vf 
M~ ~ Iff* ’ 1* • 

These laws suffice to enable us to deduce from the 
observed penods of the planets their true mean distances, 
velocities, <kc , and from the observed period of the satellite 
of any planet, the ratio of the planet’s mass to the sun’s. 

The eccentricities of the planetary orbits aie partly deduced 
from observation, and partly from the law of the equable 
description of areas The inclinations of the orbits, and, 
of course, all elements relating to the planets’ own globes, 
their dimensions, compiession, inclination, rotation, and 
so on, are obtained by telescopic observation and measure- 
ment 

The following tables of elements are brought into one 
place for convenience of refeience, and include many items 
of information referred to in the chapters on the several 
planets. The illustrative Plates numbered XXVII. and 
XXVIII should be studied m combination with the table 
of planetary elements. 

We may conveniently add heie to the laws of planetaiy Stability 
motion presented above the two following theorems , System? 
(enunciated by Lagrange, but first established by Laplace) 

First, If the mass of each planet be multiplied by the 
square of the eccentricity , and this product by the square 
root of the mean distance, the sum of the products thus formed 
will be invariable. 

Secondly, If the mass of each planet be multiplied by the 
square of the tangent of the or bit’s inclination to a fixed 
plane, and this product by the square root of the mean dis- 
tance, the sum of the products thus formed will be invariable. 

These laws ensure the stability of the system. It is true 
that the whole eccentricity, if it could by any possibility 
fall on any one planet (except Jupiter or Saturn), would 
cause the planet’s orbit to interfere with the orbits of 
other planets, or even, in the case of a smal 1 planet, to 
intersect the sun’s globe. Yet the interchange of eccen- 
tricities can never lead to this result In fact, the sum 
of the products (mass) x ( eccentriatyf x (mean distance )* 
for Jupiter and Saturn will always largely exceed the sum 
of all such products for the remaining planets. 

The fixed plane from w r hich the inclination is to be 
measured, m the second law, is nearly identical with the 
plane of Jupiter’s orbit. Its inclination to the ecliptic is 
about 1° 35|', and the longitude of the node (in 1850) was 
about 104:° 21' Comparing these values with the cor- 
responding elements on next page, we see that the mclina 
tion of the planetary orbits would have a smaller mean 
value if estimated from the invariable plane than they had 
as estimated from the plane of the ecliptic. 
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Mercury,.. 
Venus, . 
Earth, . 
Mars, 

Asteroids, 

Jupiter, 
Saturn, 
Uianus, . 
Neptune, 


Distance fioxn the Sun in Miles 


Mean. 


35.392.000 

66.134.000 

91.430.000 

139.311.000 

200 , 000,000 

to 

315,000,000 

475.692.000 

872.137.000 

1.753.869.000 

2.745.998.000 


42.669.000 

66.586.000 

92.963.000 

152.304.000 

215.000. 000 
to 

370 . 000 . 000 

498.639.000 

920.973.000 

1.835.561.000 

2.771.190.000 


28.115.000 

65.682.000 

89.897.000 

126.318.000 

164.000. 000 
to 

276.000. 000 

452.745.000 

823.301.000 

1.672.177.000 

2.720.806.000 


0 387099 

0 723332 

1 000000 

1 523691 

2 200000 

to 

3 500000 
5 202798 
9 538S52 
19 182639 
30 036970 


0 205618 
0 006833 
0 016771 
0 093262 
0 04 
to 

0 34 

0 048239 
0 056996 
0 046578 
0 008720 


Sidcievl 
Rev olution it 
Da>s 


87 9693 
224 7008 
365 2564 
686 9797 
1200 
to 
2400 
4332 5848 
10759 2198 
30686 8208 
60126 7200 


Sj nodical 
Revolution 
in Daj s. 


115 877 
583 920 


39S 867 
378 090 
369 656 
367 488 


14732 419 
5767 668 
3548 193 
1886 518 


299 129 
120 455 
42 233 
21 406 











Diameter. 

Name 

Longitude of 
Pcnhclion 

Annual 

Vareation 

Same re- 
fereed to 
Venial 
Equinox. 

Longitude 
of Ascending 
Node 

Annual 

Vareation 

Same re- 
fereed to 
Vernal 
Equinox 

Inclination 
of Oibit. 

Annual 

Vaiiation 

Apparent 
at Mean 
Distance 
fiom 
Earth. 

In Miles. 

Moicury, 

Venus, 

Earth, . 

75 7 0"0 

+ 5 81 

+ 0 55 91 

4*6 S3 3 3 

-10 07 

+ 40 03 

7 6 8 2 

+ 0*18 

6 90 

3,058 

129 23 56 0 
100 21 40 0 

- 3 24 
+ 11 24 

-0 47*14 
+ 1 134 

75 19 4 2 

-20 50 
-50 10 

+ 29 60 

3 23 30 8 

+ 0 07 

16 94 

7,510 

7,926 

Mais, 

Asteroids, 

333 17 50 5 

+ 15 46 

+ 1 5 56 

48 22 44 8 

-25 22 

+ 24 88 

1 51 51 

-0 01 

6 43 

4,363 

Jupiter, 

11 54 53 1 

+ 6 65 

+ 0 56 75 

98 54 20 5 

- 15*90 

+ 34 20 

1 18 40 3 

-0 23 

37 91 

84,846 

70,136 

Saturn, 

90 6 12 0 

+ 19 31 

+ 1 9 41 

112 21 44 8 

-19 54 

+ 30 56 

1 2 29 28 1 

-015 

17 52 

Uranus, 

168 16 45 0 

+ 2 28 

+ 0 52 38 

73 14 14 4 

. - 36 05 

+ 14 05 

0 46 29 9 

+ 0 03 

3 91 

33,247 

Neptune, 

47 14 37 3 

Unknown 

Unknown 

130 6 51 6 

Unknown 

1 Unknown 

| 1 46 59 0 

Unknown 

2 80 

37,276 


Volume 
Eaith’s as 
1. 


Meieray, 

Venus, 

Earth, 

Mais, 

Asteiouls, 

Jupiter, 

Saturn, 

Uranus, 

Neptune, . 


0 058 

0 855 

1 000 
0 168 

1233*205 
696 685 
74 199 
105 575 


0 065 

0 885 

1 000 
0 108 


12 650 
16 773 


1 12 
1 03 
1 00 
0 70 

0*24 
0 13 
0 17 
0 16 


Perelielion Aphelion 


10 58 
1 94 
1 034 
0 524 

0 0408 
0*0123 
0 0027 
0 0011 


4*59 
191 
0 967 
0 360 

0 0336 
0 0099 
0 0025 
0 0011 


Oiavityatj 
Sui face. 
Earth’s 
as 1 


Ttr~TT 

n-Ti 


0 432 

0 9S2 

1 000 

0 387 

2 611 

1 141 
0 716 
0 756 


Bodies fall 
m one 
Second 


ft 

6 953 

15 805 

16 095 
6 229 

45 024 
18 364 

11 524 

12 168 


Time of 
Rotation 
upon \xis 


24 5 28 * 
23 21 15 i 

23 56 4 

24 37 3 

9 55 26 
10 29 17 


I'clination 
of Equator 
to Oibit 


50 + * 
23 27 24 
28 27 

3 5 30 
26 48 40 


Longitude of 
tliu Veinul 
Equinox 


? 

? 

180 0 0 
79 15 

314 " 

167 4 5 
165 25 » 
175 40 * 


Elements of the Moon Epoch, 1st January 1801. 
( Earth’s equatonal diameter is taken as 7925 8 miles ) 


Mean longitude of moou at epoch . .... . .118° 17' 8" 3 

Do. node ... . . 13° 53' 17" 7 

Do. perigee . ... . 266° 10' 7" 5 

Mean distance from the eaitli (eaith’s radius 1) . 60 2634 

Same in miles . ... 238,818 

Maximum distance m miles .... , 252,948 

Minimum do. do. . . 221,593 

Eccentricity of oibit . 0 05490807 

Mean equatonal liouzontal lunar paullax 57' 2" 7 

Maximum do. do . . 1° 1' 28' 8 

Minimum do. do 53' 51" 5 

Moon’s mean appaient diametei . , 31' 6" 1 

Moon’s maximum do 33' 30"*1 

Moon’s minimum do. . , 29' 20" 9 

Moon’s diameter in miles . 2159 6 

Moon’s surface in squaie miles . 14,600,000 

Moon’s diameter (earth’s equatonal diametei as 1) 0 2725 

Earth's equatorial diameter (moon s as 1) , , . 3 670 

Moon’s surface (earth’s as 1) 0 0742 

Earth’s surface (moon’s as 1) . 13 471 

Moon's volume (eaith’s as 1) . 0 0202 

Earth’s volume (moon’s as 1) . 49 441 

Moon’s mass (earth’s as 1) , . . . 0 01228 

Earth's mass (moon’s as 1) . 81 40 

Density (earth’s as 1) . . , 0 60736 

Density (water’s as 1, and earth’s assumed =5 7) .. 3 46 

Gravity, or weight of one terrestrial pound ... 0 16547 

Bodies fall in one second in feet ... , , . 2 65 

Inclination of axis 1* 30' 11" 3 


Mean inclination of oibit 
Maximum do do 

Minimum do do 

Synodical iev olution m daj i 


Sidereal do do. 

Tropical do. do. 

Anomalistic do. do. . 

Nodical do do. 


Maximum evection 
Maximum \ .relation 
Maximum annual equation . . 

Maximum liluation m latitude . 

Do. do in longitude 
Maximum total libration (liom eaith’s centie) . ... 
Maximum diurnal libration. 

Surface of moon neveT seen (whole as 10,000, and 
diurnal libration neglected) . , 

Sui face seen at one time or other do do 
Do. never seen, if diurnal libiation be taken into 

account 

Do seen at one time or other do ... 

Mean revolution of nodes (retiograde) in days 
Do do do. in years . . 

Mean regression of nodes per annum 
Mean regression of node between successive conjunc- 
tions of sun and using node 

Mean interval between such conjunctions m days , . 
Mean revolution of pengee (advancing) m days, . . 

Do. do in years 

Mean advance of perigee per annum . , , 

Do. do between successive conjunc- 

tions of sun and perigee 

Mean interval between such conjunctions in days 


29 53059 
27*32166 
27 32156 
27 55460 
27*21222 
1° 20' 29" 9 
35' 42" 0 
11 ' 12 " *0 
6° 44' 


7° 45' 
10° 16' 
1* 1' 28" 8 


4198 

5802 

4111 
5889 
6793 391 
18*5997 
19° 21' 18"-3 


18° 22' 3"‘2 
346 607 
3232 575 
8 8505 
40° 40' 31" *1 


45° 51' 23" 7 
411*767 
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Elements of Jiqnhi'j Satellites 




Distance 

Inclination 

| Diameter 

Mass, that of 
JtipiUi being 1 

No 

lieiolution 

in Radii of 
Jupitei 

Jupitei’s 

equator 

Appa- 

rent 

In 

miles 

1 

d h in 

1 18 20 

6 05 

6 7 

1*02 

2352 

0 000017328 

2 

3 13 4> 

9 ’62 

1 6 

0 91 

2099 

0 000023235 

3 

7 3 43 

15 35 

5 3 

1 49 

3436 

0 0000S8497 

4 

19 16 32 

26 99 

0 21 

1 27 

' 2929 

0 000042659 


Elements of Saha n's Satellites. 



Sideic.il 

Revolution 

.Distance in 

Diameter 



No. 

Raduof 
| Saturn 

in miles 
(9 

tnut) 

Discoi erer. 


d 

!i 

m 





1 

0 

22 

37 

3 360 

1000 

0 068S9 

Sn W Herschel 

2 

1 

8 

53 

4 312 



Do 

3 

1 

21 

18 

5 339 

500 

0 0031 

J. I) Cassini. 

4 

o 

17 

41 

6 839 

500 

0 02 

Do. 

5 

4 

12 

25 

9 552 

1200 

0 02269 

Do. 

to 

15 

22 

41 

22 145 

3300 

0 029223 

C Huyghcns. 

W Bond. 

7 

21 

7 

7 

23 



8 

79 

7 

53 

64 339 

1800 

0 115 

J. D Cassini. 


Elements of Ut anus’s Satellites. 


No 

Sidcieal Revolu- 

Distance in 
Rada of 
Ulan us 

Maximum 

Elongation. 

Discovei erS 

1 

d h m 

2 12 23 

7 44 

12 

W Hassell. 

2 

4 3 27 

10 37 

15 

Do 

3 

8 16 55 

17 01 

33 

Sn W Ileisthel 

4 

13 11 6 

22*73 

49 

Do. 


Elements of Neptune's Satellite. 


Sideual 

Revolution 

Distance in Radii 
of Neptune 

Maximum 
I.long u ion. 

Discover 

d h in 

5 21 8 

12 00 

IS 

W Lassell. 


The following are the elements of Saturn’s ling system 
according to the best authouties • — 

Longitude of ascending node on ecliptic . 1(57“ 43' 29" 
Inclination .. . . 28" 10' 22" 

Exterioi diameter of outer ling, m miles . 166,920 

Intenor do do. do. . , 147,670 

Extenor do. mnei tmg do. 144,310 

Intcnor do. do do . 109,100 

Interior do daik ling do .. 91,780 

Breadth of outer blight ring do . 9,626 

Bieadth of division between the lings do. . 1,680 

Breadth of inner bright nug do 17,605 

Breadth of dark ung do . 8,660 

Breadth of system of bright lings do .. 28,910 

Breadth of entile system of rings do . 37,570 

Space between planet and dark lings do. . 9,760 

Chapter VII — The Sun — Sun Spots — Rotation of the Sun 
—//is Physical Constitution and Sui roundings — Pro- 
minences — Cot ona — Zodiacal Light. 

The sun, the central and ruling body of the planetary 
system, and the source of light and heat to our earth and 
all the members of that system, is a globe about 852,900 
miles in diameter. So far as observation extends, his 
figure is peifectly spherical, no difference having been 
observed between lus polar and spliencai diameters. It 
has been well remarked, indeed, by Sir G. Any, that if 
any observer could by ordinary modes of measurement 
satisfy himself that a real difference existed between the 
diameters, that observer would have proved the inexactness 
of his own work ; for the absence of any measurable com- 
pression comes out as the result of comparisons between 
thousands of obseivations of the sun’s limbs made at 
Greenwich and other leading observatories. The volume 


of the sun exceeds the earth’s 1,252,700 times. His 
mean density is almost exactly one- fourth of the earth’s, 
and his mass exceeds hers about 316,000 times. Gravity at 
the surface of the sun exceeds terrestrial gravity about 27 1 
times, so that a body dropped from rest near the sun’s 
suiface would fall through 436 feet in the first second, 
and have acquired a velocity of 872 feet per second. 

Viewed with the naked eye, the sun appears only as a Sun spots, 
luminous mass of intense and uniform brightness; but 
when examined with the telescope, his suiface is frequently 
observed to he mottled over with a number of dark 
spots, of irregular and ill-defined forms, constantly varying 
in appearance, situation, and magnitude. These spots are 
occasionally of immense size, so as to be visible even with- 
out the aid of the telescope ; and their number is frequently 
so gieat that they occupy a considerable portion of the 
sun’s suiface. Sir W. Herschel obseived one m 1779, the 
diameter of which exceeded 50,000 miles, more than six 
times the diameter of the earth ; and Schemer affirms that 
he has seen no less than fifty on the sun’s disk at once. 

Most of them have a deep black nucleus, surrounded by 
a fainter shade, or umlra, of which the inner pait, nearest 
to the nucleus, is brighter than the exterior portion. The 
boundaiy between the nucleus and umbia is in general 
tolerably well defined ; and beyond the umbra a stripe of 
light appears more vivid than the rest of the sun. 

The discovery of the sun’s spots has been attributed to 
Fabliaus, Galileo, and Schemer, and has been claimed for 
the English astronomer Harriot. Amidst these conflicting 
pretensions it is perhaps impossible to arrive at the truth ; 
but the matter is of little importance ; the discovery is opq 
which followed inevitably that of the telescope, and an, 
accidental piiouty of observation can hardly be consideied, 
as establishing any claim to merit 

The solai spots furnish an extensive subject of curious Sun’s iota 
speculation They aie, fust, interesting 
on account of their establishing the fact 
of the rotation of the sun, and afford- 
ing the means of determining its period. 

Let M, M', M", fig 23, be the successive 
positions of a spot on the suiface of the 
sun on diffeient days. Then, correction 
being made for the eaith's advance dur«‘ Fi & 23 * 
mg those days, M, M', M* will represent the apparent path 
of the spot on the sun’s disk. This path, as thus corrected, 
is m general an oval slightly differing from an eclipse ; 
and it is found that all the spots observed at the same 
time descube similar and parallel curves They also return 
to' the same lelative positions m the same time, and their 
period is about 27| days. 

The paths described by the spots undeigo very consider- 
able changes, according to the season of the year at which 
they are observed. About the end of November and 
beginning of December they appear simply as straight lines, 

Mm, MV, MV (fig. 24), along which the spots move in 



Fig 24 Fig. 25. Fig. 26." FigT 27 

Dugiams showing motion of sun spots at diffeient seasons 


the direction Mm; that is, they enter on the eastern and 
disappear on the western edge of the sun’s disk, and the 
points at which they disappear are more elevated, or nearer 
the north pole of the ecliptic than those at which they 
enter. After a certain time the lines Mm, &c. , begin to assume 
a curved appearance. During the winter and spring the 
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convexity of the ovals is turned towards the north pole of 
the ecliptic ; but their inclination, or rather the_ inclination 
of the straight lines joining their extreme points, to the 
plane of the ecliptic continues to diminish, and about the 
beginning of March disappears ; so that the points at which 
they seem to enter and leave the sun s disk are equally 
elevated, as in fig. 25. From this time the curvature of 
the ovals diminishes ; they become narrower and narrower 
till about the end of May or beginning of June, when they 
again appear under the form of straight lines (fig. 26) ; 
but their inclination to the ecliptic is now precisely in 
a contrary direction to what it had been six months 
before. After this they begin again to expand, and 
their convexity is now turned towards the south pole. 
Their inclinations also vary at the same time, and about 
the commencement of September they are seen as repre- 
sented in fig. 27 ; the points at which they enter and dis- 
appear being again equally elevated. After this period the 
ovals begin to contract and become inclined to the ecliptic, 
and by the beginning of December they have exactly the 
same direction and inclination as they had the previous 
year. 

These phenomena are renewed every year in the same 
order, and the same phases are always exhibited at cor- 
responding seasons. Hence it is evident that they depend 
on a uniform and regular cause, which is common to all of 
them, since the orbits described by the various spots are 
exactly parallel, and subject in all respects to the same 
variations. The true explanation of the phenomena was 
early recognised by Galileo, who maintained that the 
gpots belong to the surface of the sun, and that the sun 
uniformly revolves round an axis inclined to the axis of the 
ecliptic. 

From four different combinations of equations, derived 
from eleven observations of the same spot, Delambre com- 
puted the following table of the elements of rotation : — 


No. 

1 

2 

3 

4 

Node. 

Inclination. 

Revolution. 

Synodic Revol. 

80*45' 7" 
79 21 35 

1 80 33 40 

79 47 55 

i 

r i9' i“" 

7 12 37 

7 16 33 

1 29 4 

25 0“ 17® 

25<l 4b Ijm 

| Mean 

r 

: 80 7 4 

7 19 23 

Diurnal motion 14° 394 


With regard to observations of the sun’s spots, for the 
purpose of determining the rotation, Delambre remarked 
that he attached little value to them, — first, because it is 
impossible to make them well ; and secondly, because (as 
he erroneously supposed) they could only lead to results 
of little importance. He discussed a hundred different 
spots, each observed at least three times by Messier, and 
deduced thirty different determinations of the elements of 
rotation. The more he multiplied his calculations, the 
more certain he became of the impossibility of a good solu- 
tion ; of which, indeed, there is no other chance than in a 
compensation of errors, little probable on account of their 
enormous, magnitudes. These discrepancies have -been 
accounted" for in recent, times, chiefly through the labours 
of Mr Carrington. It had been suspected that the spots, 
besides partaking of the general motion of the solar globe, 
have also proper motions occasioned either by displacement 
or by a change of form. Carrington not only succeeded 
in proving that both these causes operate, but also in 
recognising systematic proper motions of the spots at rates 
depending on their solar latitude. It would not be possible 
to assign definitely the nature of such proper motions, 
simply because we do not know the normal rotation rate of 
the aun; and therefore we are compelled, in describing 
Carrington’s Tesults, to speak of varying rotation rates, 


although it can hardly be doubted that the sun’s globe, as 
a whole, has a definite rate of rotation, and that all the 
seeming variations from this rate are due to proper motions 
of the spots. Adopting, however, the only available method 
of describing Carrington’s results, the following table repre- 
sents the various rotation rates for different solar latitudes 
in both hemispheres : — 


nog. 

Sun’s notation Period, 
d. h. m. 

Rotation per Day. 

50 N. lat. 

27 

10 

41 

787 

30 

26 

9 

46 

824 

20 

25 

17 

8 

840 

15 

25 

9 

10 

851 

10 

25 

3 

29 

859 

5 

25 

0 

42 

863 

O Equator 

24 

2 

11 

867 

5 S. lat. 

24 

23 

18 

865 

10 

25 

5 

35 

856 

15 

25 

13 

31 

845 

20 

25 

17 

52 

839 

30 

26 

12 

50 

814 

45 

28 

11 

0 

759 


It is noteworthy that in each southern latitude the rota- 
tion is less than in the corresponding northern latitude, 
yet the difference is too small to admit of our attaching 
at present any considerable importance to this indication. 
Taking the mean between the results for the northern and 
southern hemispheres, Mr Carrington has deduced the fol- 
lowing empiric formula for the rotation rates in different 
solar latitudes - 

Let $ be the angle through which a part of the sun in 
latitude \ rotates in one day ; then 

£=H°25'- IGo'sin. 1 A . 

Sporer, who ha3 made similar observations, deduces the 
law 

£=1G 0, S475 - 3 0, 3812 (sin.A-H 1° 13') . 

The following elements have been deduced from the 
results by Carrington and Sporer (for the year 1809) : — 

Elements. Carrington. SpBror. 

Longitude of node of solar equator 72° 57' 74* 37' 

Inclination of solar equator 7 15 6 f>7 

Mean diurnal rotation 14 18 14 2 '} 64 

Mean rotation period 255 38 25a‘234 



Fra. 28 . — Sun Spots seen Sept 25, 1870. 

The general appearance of the sun’s disk, when much 
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marked with spots, is shown in fig. 28, which presents the 
aspect of the sun, seen with a small telescope on September 
25, 1870, as drawn by Mr Proctor. Three views of spots, 
as seen with large telescopes, arc presented in figs. 29, 30, 



Fra. 29,— Sun Spot seen in 1870. 


and 31, which show the same spot in different stages of its 
history, as observed at the Harvard Observatory, Cam- 



Fig. 30. — Another Phase of Spot, fig. 29. 


bridge, U.S., in March and April 1870. These views, 
though showing the spots as they have only been seen 
with the improved instruments of our day, will serve to 
illustrate the following account of the history of research 
into these objects better than pictures resembling the 
imperfect drawings made by the first observers, 
lescopie The phenomena of the solar spots, as observed by 
My of Schemer and Hevelius, may be summed up in the follow- 
11 ‘ sp ° s ' ing particulars : — 1. Every spot which has a nucleus, or 
comparatively dark part, has also an umbra, or fainter 
shade surrounding it. 2. The boundary between the 
nucleus and umbra is always distinct and well defined. 
3, The increase of a spot is . gradual, the breadth of the 
nucleus and umbra dilating at the same time. 4. In like 
manner the decrease of a spot is gradual, tho breadth of 
the nucleus and umbra contracting at the same tinio. 5. 
The exterior boundary of the umbra never consists of 


sharp angles, but is always curvilinear, how irregular so- 
ever the outline of the nucleiis may be. . 6. The nucleus 
of a spot, whilst on the decrease, often changes its figure 



Fig. 31. — Phase of Spot, figs. 29, 30, 


by the umbra encroaching irregularly upon it, insomuch 
that in a small space of time new encroachments are dis- 
cernible, whereby the boundary between tho nucleus and 
umbra is perpetually varying. 7. It often happens, by 
these encroachments, that the nucleus of a spot is divided 
into two or more nuclei. 8. The nuclei of the spots vanish 
sooner than the umbrae. 9. Small umbrae are often seen 
without nuclei. 10. An umbra of any considerable size 
is seldom seen without a nucleus in the middle of it. 11. 
When a spot which consisted of a nucleus and umbra is 
about to disappear, if it is not succeeded by a facula or 
spot brighter than the rest of tho disk, the place where it 
was is soon after not distinguishable from the rest. 

In the Philosophical Transactions, vol. Lviv. (1774), Dr 
Alexander Wilson, professor of astronomy at Glasgow, gave 
a dissertation on the nature of tho solar spots, in which he 
mentioned the following appearances: — 1. When the spot 
is about to disappear on tbe western edge of the sun’s 
limb, the eastern part of the umbra first contracts, then 
vanishes, the nucleus and western part of the umbra 
remaining; then the nucleus gradually contracts and 
vanishes, while the western part only of the umbra remains. 
At last this disappears also ; and if the spot remains long 
enough to become again visible, the eastern part- of the 
umbra first becomes visible, then the nucleus ; and when 
the spot approaches tbe middle of the disk, the nucleus 
appears environed by the umbra on all sides, as already 
mentioned. 2. When two spots lie very near to one an- 
other, the umbra is deficient on that side which lies next 
to the other spot; and this will be the case, though a 
large spot should be contiguous to one much smaller ; the 
umbra* of the large spot will be totally wanting on that 
side next the small one. If there are little spots on-each 
side of the large one, the umbra does not totally vanish, 
but appears flattened or pressed in towards the nucleus on 
each side. When the little spots disappear, .the umbra of 
the large one extends itself as usual. * This circumstance, 
he observes, may sometimes prevent the disappearance of 
the umbra in the manner above mentioned ; so that tho 
western umbra may disappear before the nucleus if a small 
spot happens to break out on that side. 

These observations led Dr Wilson to adopt the opinion, 
II. - 99 
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that the appearances of the spots are occasioned by real 
excavations in the solar globe He supposed the sun to 
consist of a dark nucleus, covered only to a certain depth 
by a luminous matter, not fluid, through which openings 
are occasionally made by volcanic or other energies, per 
nutting the solid nucleus of the sun to be seen , and that 
the umbra which surrounds the spot is occasioned by a 
partial admission of the light upon the shelving sides of 
the boundary opposite to the observer. It is evident that, 
m proportion as these excavations are seen obliquely, their 
apparent dimensions will be diminished ; one of the edges 
will disappear as it approaches the sun’s limb, or come 
more into view as it advances towards the middle of the 
disk ; when the spot is about to leave the disk, the bottom 
of tbe excavation, or the nucleus seen through it, will 
first disappear, but a sort of faint or obscure spot will 
remain visible as long as the visual ray penetrates the 
cavity. 

Dr Wilson’s theory was keenly combated by Lalande, 
who adduced several observations of his own, and some by 
Cassim, that could not be explained by means of it , and 
urged with reason that an hypothesis, founded on the 
uniformity of appearances which in reality are exceedingly 
variable, was entitled to little consideration Lalande 
himself supposed the spots to be sconse which have settled 
or fixed themselves on the summits of the solar mountains, 
an opinion which he grounded on the circumstance that 
Borne large spots which had disappeared for several years 
were observed to form themselves again at the identical 
points at which they had vanished. 

Sir William Heischel, with a view to ascertain more 
accurately the nature of the sun, made fiequent observa- 
tions upon it from the year 1779 to the year 1794 He 
imagined the dark spots on the sun to be mountains, 
which, considering the great attraction exerted by the sun 
upon bodies placed at its surface, and the slow revolution 
it has upon its axis, he thought might be more than 300 
miles high, and yet stand very firmly. He says that m 
August 1792 he examined the sun with several powers 
from 90 to 500, when it evidently appeared that the dark 
spots are the opaque ground or body of tbe sun, and that 
the luminous part is an atmosphere, through which, when 
interrupted or broken, we obtain a view of the sun itself. 
Hence he concluded that the sun has a very extensive 
atmosphere, consisting of elastic fluids that are more or 
less lucid and transparent, and of which the lucid ones 
furnish us with light. This atmosphere, he thought, can- 
not be less than 1843 nor more than 2765 miles m height, 
and he supposed that the density of the luminous solar 
clouds needs not be much more than that of our aurora 
bombs, m order to produce the effects with which 
we are acquainted The sun, then, if this hypothesis be 
admitted, “ is similar to the other globes of the solar system 
with regard to its solidity, its atmosphere, its surface 
diversified with mountains and valleys, its rotation on 
its axis, and the fall of heavy bodies on its surface, it 
therefore appears to be a very eminent, large, and lucid 
planet, the primary one in our system, disseminating 
its light and heat to all the bodies with which it is con- 
nected ” 

Herschel supposed that there are two regions or strata | 
of solar clouds , that the inferior stratum is opaque, and 
probably not unlike our own atmosphere, while the supe - 1 
nor is the repository of light, which it darts forth in vast 
quantities in all directions The inferior clouds act as a 
curtain to screen the body of the sun from the intense 
tudhancy and heat of the superior regions, and, by re- j 
fleeting back nearly one-half of the rays which they receive 
from the luminous clouds, contribute also greatly to in- , 
crease the quantity of light which the latter send forth 


into space, and thereby perform an impoitant function m 
the economy of the solar system. The luminous clouds 
prevent us in general from seeing the solid nucleus of the 
sun , but in order to account for the spots, he supposes an 
empyreal elastic gas to be constantly forming at the sur- 
face, which, carried upwards by reason of its inferior 
density, forces its way through the planetary or lower 
clouds, and mixing itself with the gases which have their 
residence m the superior stratum, causes decomposition of 
the luminous matter, and gives rise to those appearances 
which he describes under the name of con ligations 
Through the openings made by this accidental removal 
of the luminous clouds, the solid body of the sun becomes 
visible, which, not being lucid, gives tbe appearance of 
the dark spots or nuclei seen through the telescope. The 
length of time during which the spots continue visible 
renders it evident that the luminous matter of the sun 
cannot he of a liquid or gaseous nature, for, in either case, 
the vacuity made up by its accidental removal would 
instantly be filled up, and tbe uniformity of appeaiance 
invariably maintained 

But, perhaps, the most important of all the discoveries Snr 
which have been made respecting the sun spots, are those 1>ei 
which relate to the variation of these objects in number, and 
m the amount of solar area which they cover. We owe the 
initiation of observations on these points to Schwabe of 
Dessau. They were commenced in the year 1826, and con- 
tinued without intermission, except in one case, during the 
astronomer’s illness, for forty-six years. Before many 
years had elapsed, Schwabe discovered that the spots wax 
and wane m frequency in. a period of about eleven years. 

At the time of spot-minimum the sun remains often for 
several days not only clear of spots, but with a singular 
smoothness of aspect, even the minute mottlmgs oidmanly 
seen on his surface either passing away for a time or be- 
coming less conspicuous than usual. From such an epoch 
there is a gradual return to the spotted condition, and 
usually m four or five years the maximum of spot-fre- 
quency is reached , then theie is a more gradual reduction, 
until, m rather more than eleven years on the aveiage, the 
mi nimum is reached. The table on page 787 indicates the 
facts actually observed by Schwabe between 1826 and 1868, 
supplemented by observations of a similar kind made at 
the ICew Observatory to the year 1871. 

It will be seen that the law of variation is not uniformly 
periodic , the intervals between maximum and maximum 
are not strictly equal, and the maxima are neither equal 
nor similar. 

The researches of M De la Bue and his assistants 
Stewart and Loewy have indicated further laws of varia- 
tion, apparently connecting the changes of spot-frequency 
with the movements of the planets Mercuiy, Yenus, the 
earth, and Jupiter According to their views the great 
eleven-year period would correspond with the periodic re- 
volution of Jupiter. It is, however, noteworthy that Pro- 
fessor Wolf of Zurich estimates the spot period at 1 1 1 1 
years, — a period differing too much from Jupitei’s to accord 
with De la Rue’s theory. And Carimgton notes that, 
whereas ceitain epochs of spot-maxima accord with the 
passage by Jupiter of his perihelion, others accord almost 
as exactly with Jupiter’s aphelion passage. Yet Wolf 
accepts the theory of planetary influence “ He finds,” says 
Sir John Herschel, “ that a perceptibly greater apparent 
activity pievails annually, on the average, m the months 
of September to January, than m the other months of the 
year, and, again, by projecting all the results in a continu- 
ous curve, he finds a series of small undulations succeed- 
ing each other at an average interval of 7'65 months, or 
0 637 of a year. How the periodic time of Yenus, re- 
duced to a fraction of a year, is 0 616, — a coincidence cer- 
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taiuly near enough to warrant some considerable suspicion 
of a physical connection.” A longer period, during which 
the spot-maxima would seem to vary, has been suspected 
by Wolf. It was suggested by Mr Proctor in 1865, and 
Prof. Loomis (of Yale College, TJ.S ) has since advocated 
the theory, that this period corresponds to the successive 
conjunctions of Saturn and Jupiter; but the connection is 
doubtful 


Year 

Da) s of 
Observation. 

Da) s without 
Spots 

New Gioup* 

182S 

277 

22 

118 

1827 

273 

2 

161 

3828 

282 

0 

225 

1829 

244 

0 

199 

1830 

217 

1 

190 

3831 

239 

3 

149 

1832 

270 

49 

84 

1833 

267 

139 

33 

1834 

273 

120 

51 

1835 

244 

18 

173 

1836 

200 

0 

272 

1837 

168 

0 

333 

1838 

202 

0 

282 

1839 

205 

0 

162 

1840 

263 

3 

152 

1841 

283 

15 

102 

1842 

307 

64 

68 

1843 

312 

149 

34 

1844 

321 

111 

52 

1815 

332 

29 

114 

1846 

314 

1 

157 

1S47 

27G 

0 

257 

1848 

278 

0 

330 

1849 

285 

0 

238 

1850 

308 

2 

186 

1851 

808 

0 

141 

1852 

337 

2 

125 

1853 

299 

4 

91 

1854 

884 

, 65 

67 

1855 

813 

146 

28 

1856 

821 

193 

34 

1857 

324 

52 

98 

1858 

335 

0 

202 

1859 

843 

0 

205 

1860 

332 

1 0 

211 

1861 

’ 322 

0 

204 

1862 

317 

3 

160 

1863 

330 

2 

124 

1864 

325 

4 

130 

1865 

307 

26 

93 

1866 

349 

70 

45 

1867 

312 

195 

25 

1868 

301 

12 

101 

I860 1 

193 

0 

224 

1870 1 

213 

0 

403 

1 S71 1 

219 

0 

271 

1872 1 

153 

3 

186 


funeohon One of the most interesting results following Schwabe’s 
pm ^ gieat discovery w as the recognition of an association be- 
«stull twecn the sun-spot period and magnetic disturbances on 
Lo- ' the caith. Lamont of Munich had independently dis- 
|M!w covered, m 1850, that the mean daily range of the mag- 
netic declination varies in a penod of about ten yeais 
Two yeais later, General Sabine and Professors Wolf and 
Gautier noted the coincidence of this penod and that of 
the solar spots. Wolf afterwards proved that the true 
penod of magnetic variation amounts to 11 11 years 
approximately Some still regard the association between 
the sun-spot period and auroral phenomena as non-existent, 
but all doubt on the subject appears to be removed by 
the evidence adduced in two able papers by Professor 
Loomis ( American Journal of Science and Arts, September 
1870 and April 1873). In the same papers Professor 
Loomis indicates the evidence of association between the 
number of auroras observed each year, and the two orders 


of phenomena — solar spots and magnetic vanations He 
lemarks that, “the auroral maximum generally occurs 
a little later than the magnetic maximum, the average 
difference amounting to one year, while the time of auroral 
minimum either coincides with the magnetic minimum or 
slightly precedes it, the average difference amounting to 
about half a year. On the whole,” he proceeds, “ there 
seems to he no room for question that the number of 
auroras seen m the middle latitudes of Europe and 
America exhibits a true periodicity, following very closely 
the magnetic periods, but not exactly copying them. In 
particular, we notice that during those penods in which 
the range of the magnetic declination was unusually small 
auroral exhibitions were extremely few m number and in- 
significant in respect of brilliancy. If now we mquiie as 
to tbe probable connection between these thiee classes of 
phenomena, we cannot suppose that a small black spot on 
the sun exeits any direct influence on the earth’s magnet- 
ism or electricity , but we must rather conclude that the 
black spot is a result of a disturbance of the sun’s surface, 1 
which is accompanied by an emanation of some influence 
from the sun, which is almost instantly felt upon the earth, 
m an unusual disturbance of the earth’s magnetism, and a 
flow of electricity, developing the amoial light m the 
upper regions of the earth’s atmospheie The appearances 
favour the idea that this emanation consists of a direct 
flow of electricity fiom the sun. If we maintain that light 
and heat are the result of vibrations of a rare etbei which 
fills all space, tbe analogy between these agents and electri- 
city would lead us to conclude that this agent also is the 
result of ubrations m the same medium, or at least that it 
is a force capable of being propagated through the ether 
with a velocity similar to that of light While this influ- 
ence is travelling through the void celestial spaces it de- 
velops no light; but as soon as it encounteis the eaith’s 
atmosphere, which appears to extend to a height of about 
500 miles, it develops light, and its movements are con 
trolled by the eaith’s magnetic force, in a manner analogous 
to the influence of an artificial magnet upon a current of 
electricity circulating round it.” 

Among the most interesting discoveries in solar physics Specfcio- 
are those which have been effected by means of tbe spec- aualj^is 
troscopic analysis, not only as regards the constitution of 
the sun himself, but as to the nature of the solar spots and 
f acute, as well as of the various objects which lie outside 
the sun’s visible surface, and are only rendered discernible 
during the darkness of total solar eclipses. 

The evidence of the spectroscope respecting the sun’s 
constitution is too intimately associated with the history 
of spectroscopic analysis to be piopeily discussed at any 
length m this place. We propose, therefore, to present 
results, rather than to describe m detail the processes by 
which these results have been obtained, or the considera- 
tions on which must be based the interpretation of such 
results. 

It has been shown, then, that the light of the sun comes 
from an orb glowing with intense white light, — that is, 
light of all refrangibilities. Hence the sun is either liquid 
or solid, or if vaporous, then so greatly compressed that, 
m fact, the condition of its vapours is unlike that of any 
gases with which we are familiar. But inasmuch as the 
lainbow-tinted streak constituting the solar spectrum is 
crossed by a multitude of dark lines, it is seen that the 
glowing mass of the sun is surrounded by a complex vapour- 
ous envelope at a lower temper atm e. Nevertheless we 
are not to suppose that the vapours constituting the solar 
atmosphere are in any sense cool In fact, we find from 
the position of the dark lines of the solar spectrum, that 
the vapours of magnesium and sodium, of iron, copper, and 
other metals, exist in the true solar atmosphere, which 


1 These lines are from the records of the Kew Observatory. 
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implies an excessive intensity of heat We know also, in 
another manner presently to be described, that the vapours 
of the solar atmosphere, although less intensely hot than 
the glowing mass of the sun, are yet so hot as to be 
bnghtly luminous. 

The evidence respecting the constitution of the sun is 
based on the following coincidences between daik lines of 
the solar spectrum and bright lines m the spectra of various 
elements . — 


Lines coincident 


Hydrogen .. 

4 

Sodium 

9 

Barium . 

11 

Calcium 

75 

Magnesium 

4 -f (3 ?) 

Aluminium 

2(») 

Iron . 

450 


Lines coincident 


Manganese . 57 

Chromium. .. 18 

Cohalt . . 19 

Nickel. . 33 

Zinc . . 2 

Copper 7 

Titanium . 200 


It must not be supposed either that no other terrestrial 
elements exist m the sun, or that no other coincidences are 
lecogmsable. The above list simply indicates the results 
obtained by Angstiom, and presented m the latest avail- 
able announcement on the subject. With each improve- 
ment in spectroscopic appliances fresh coincidences are 
determined Moreover, it is certain that many elements 
existing m the sun may for evei escape notice, simply be- 
cause their vapours in the solar atmosphere may be either 
insufficient m quantity, or too low dowa to produce any 
recognisable effect. 

Mitscherlich and otheis have lately shown that where 
one or two lines of a many-lmed spectium are recognised 
and otheis wanting, the evidence for the existence of the 
corresponding element m the sun may yet he regarded as 
sufficient, because under certain conditions only one or 
two lines of a spectrum show themselves. 

The evidence given by the spectroscope respecting the 
solar spots confiims the theory that these are due to the 
existence of masses of relatively cool vapours at a lower 
level, and therefore relatively more compi eased than the 
vapours elsewhere existing m the solar atmospheie, For 
the spectrum of the umbia of a spot differs chiefly from the 
spectium of the solar photospheie in the greater strength 
and breadth of some of the daik lines. 

We pass on to the phenomena witnessed duiing total 
solar eclipses These are the red prominences and sierra, 
the inner corona, and the outer or radiated corona. Some 
add to these “ Bally's beads ” and like phenomena, of no 
leal mteiest or impoitance whatever. 

The red* prominences were fiist seen duiing the solar 
eclipse of July 8, 1842. During the eclipse of July 28, 
1851, it was shown incontestably that they belong to the 
sun, since the moon was seen to traverse them, hiding those 
on the east and revealing those on the west. Some still 
maintained that the prominences are lunar or terrestrial 
phenomena, on the ground that observers might have been 
deceived But this doubt was finally set at rest by the 
photographic recoids which De la Rue and Secchi obtained 
of the total solar eclipse of June 18, 1860. 

It was not, however, until the eclipse of August 1868 — 
sometimes known as the great Indian eclipse— that the 
real natuie of these wonderful objects was ascertained 
Spectroscopic analysis was applied successfully to the in- 
vestigation of the prominences by Colonel Tennant, Captain 
Heischel, and Mil. Janssen and Rayet. The spectium 
was found to consist of blight hues, indicating that the 
coloured prominences aie masses of glowing vapour. All 
the observers agreed that among the bright lines those of 
hydrogen wore present ; and one yellow line was mistakenly 
ascribed to sodium. 

But Janssen on the day following the eclipse applied a 
new method of research, the principle of which had been 
definitely indicated several months before by Mr Huggins. 


(See Report of the Council of the Astronomical Society, m 
the Monthly Notices for February 1868 ) This method 
depends on the fact that prismatic dispersion reduces the 
brilliancy of a continuous spectrum, but only tbiows apart 
the lines of a bngbt-line spectium, Accordingly, by using 
a spectroscope of sufficient dispersive power, and directing 
it (with suitable telescopic adjuncts) towards a part of the 
solar limb on which a prominence exists, the light of our 
atmosphere, which under ordinary conditions obliterates 
the prominences from view, may be sufficiently dispersed 
to leave the bright lines of the prominence spectrum dis- 
cernible {one at a time ) By noting tbe length of a bright 
line so seen, the extent of the prominence m the particular 
section viewed could be determined, and by combining 
such determinations, the shape of the prominence could be 
ascertained. Hence it was that Janssen, speaking of Ins 
observations on the day following the gieat eclipse, said, 

“ I have enjoyed to-day a continuous eclipse.” 

It happened, curiously enough, that Mr Lockyer, in 
England, had succeeded m applying the method, not in- 
deed so eaily as Janssen, but before the nous of Janssen’s 
success had reached Europe. 

Before long, however, Mr Huggins, the fust to enunciate 
the principle of the new method, showed how it could bo 
improved upon in such soit that the whole of a prominence 
could be seen at once. Since then many obseiveis ha\e 
studied the prominences without the aid of an eclipse, — 
the most successful being Zollner, Secchi, lockyer, Res- 
pighi, and (above all) Professor Young, of Dailmouth 
College, New Hampshire. 

The following reniaiks respecting the piommenccs have 
been deiived fiom a paper by Respighi — 

“In the circumpolar solar regions great prominences aie 
not formed, but only small and sboit-lived jets In the 
spot zone the great piommences aie seen, the equatoual, 
like the polar zones, being regions of relatively small ac- 
tivity. Where faculse are present piominences are usually 
seen, but they are not identical with faculse Over spots 
the jets are seen, but they are not high There is a great 
difference in the duration of prominences. Some develop 
and disappear m a few minutes , others lemain visible foi 
several days They ongmate, generally, m rectilinear jets, 
either vertical or oblique, very bright and well defined. 

These rise to a great height, often to a height of at least 
80,000 miles, and occasionally to moie than twice that ; 
then, bending back, fall again upon the sun like the jets 
of oin fountains. Then they spread into figures resembling 
gigantic trees, more or less rich m branches In gencul, 
the highest parts are the regions of the most remarkable 
transformations ” 

Before passing to the more systematic researches made Sioim. 
by Secchi, a few woids must be said about the sierra. 

It had been observed, even before the prominences were 
noticed, that there exists a border of a red colour around 
the solar disk, which can be recognised on the eastern side 
just after totality has commenced, and on the western 
side just before totality ceases. Late observations abund- 
antly confirmed the discovery, and after the eclipse of 
1860 it had been definitely admitted by all who had suf- 
ficiently examined the evidence, that a continuous red 
envelope surrounds the sun to a depth of three or four 
thousand miles. This envelope w r as commonly called tho 
sierra; but recently the name chromosphere (which purists 
correct into chromatosphero) has been given to it. 

The new method of observation, as might be expected, 
shows the sierra spectrum as successfully as that of tho 
prominences, which must be regarded as extensions of the 
sierra. 

Secchi makes tho following remarks on tho sierra and 
prominences; — 
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“ The sierra presents four aspects . (1), smooth, with a spectrum as they saw it, though the faintness of two of the 
defined outline , (2), smooth, with no definite outline ; (3), three lines raised some doubt on the question whether they 
fringed with filaments ; and (4), irregularly fringed with belonged to the corona. During the eclipse of December 
small flames 1870, Young renewed his observations successfully, and 


“ The prominences may be divided into three orders— 
heaps, jets, and plumes The heaped prominences need 
no special description. The jets are those to which alone 
Respighi’s description is applicable Their luminosity is 
intense, insomuch that they can be seen through the light 
clouds into which the sierra breaks up. Their spectium 
indicates the presence of many elements besides hydrogen 
When they have reached a certain height they cease to 
grow, and become transformed into exceedingly bright 
masses, which eventually separate into fleecy clouds. The 
jet prominences last but a short time, rarely an hour, fre- 
quently but a few minutes, and they are only to he seen 
in the neighbourhood of the spots Wherever the jet 
prominences are seen, there also are faculae The plume 
prominences aie distinguished from the jets m not being 
characterised by any signs of an eruptive origin. They often 
extend to an enormous height, they last longer than the 
jets, though subject to rapid changes of figure, and lastly, 
they are distributed indifferently over the sun’s surface. 
It would seem that m jets a part of the photosphere is 
lifted up, whereas in the case of plumes only the sierra is 
disturbed ” 

The theoretical inquiries of Zollner, confirmed by his 
own and Respighi’s observations, show the probability that 
the jet prominences are true phenomena of eruption. And 
more recently, Professor Young has witnessed what must 
be regarded as in all probability a veritable solar eruption, 
during which matter was propelled to a height of upwards 
of 200,000 miles above the sun’s surface. The matter 
whose motion was actually observed was glowing hydro- 
gen ; hut it should be noticed that it doe3 not necessarily 
follow that the matter erupted was hydrogen The out- 
rush may have earned along with it portions of hydrogen 
which had before been quiescent in the solar atmosphere. 

Coion a. The solar corona comes next to be considered. 

It had long been known that around the black disc of 
the moon in total solar eclipses a halo or glory of light 
is seen, rather bright close by the sun, and fading away 
at first somewhat quickly, afterwards gradually, into the 
darkness of the surrounding sky The records of some 
total eclipses described also radiations m this coronal glory, 
extending in many cases to a great distance from the 
sun, 

Various theories were propounded in explanation of the 
solar corona. According to one view, it was a mere ter- 
restrial phenomenon, due to the passage of the solar rays 
through our own atmosphere Others ascribed it to the 
effects produced by a lunar atmosphere. The theory that 
it is due to diffraction was also advanced. But the gener- 
ality of astronomers, especially in recent times, regarded 
the corona as a true solar appendage 

Space will not permit us to enter at length on the dis- 
cussion of the various theories just mentioned, or on the 
description of the various observations which appeared to 
give support to one theory or another. Nor can we pre- 
sent in full the interesting history of the observations made 
since 1869, when first the spectroscope was applied to this 
interesting phenomenon, and real evidence as to its nature 
and structure began to be obtained We must be content 
with the brief statement of the salient points of the recent 
observations 

During the solar eclipse of August 1869 the American 
astronomers, Young and Harkness, discovered that the 
spectrum of the corona is discontinuous (or that at least 
a portion of its light gives a discontinuous spectrum) Cer- 
tainly one, and probably three bright lines appeared in the 


other observers succeeded m seeing the bright-line spec- 
trum of the corona Young thus sums up the results of 
his own and other observations —“There is,” he said, <f sur- 
rounding the sun, beyond any further reasonable doubt, a 
mass of self-luminous gaseous matter, whose spectrum is 
characterised by the green line 1474 Kirchhoff The pre- 
cise extent of this it is hardly possible to consider as de- 
termined, but it must be many times tbe thickness of the 
red hydrogen portion of the chromatosphere, perhaps on 
an average 8' or 10', with occasional horns of twice that 
height. It is not at all unlikely that it may even turn 
out to have no upper limit, but to extend from the sun 
indefinitely into space.” 

It was during this eclipse that for the first time photo- 
graphy gave convincing evidence respecting the corona. 
Mr Brothers at Sicily, and Mr Willard (an American photo- 
grapher) in Spain, obtained views which, though differing 
in extent, accorded so well m those parts which were 
common to both, as to leave no doubt that the corona 
is a solar and not a terrestrial phenomenon, A singular 
Y-shaped gap, common to both the- photographs, aud seen 
also by several telescopists, attracted particular attention, 
and was regarded by the late Sir' John Herschel as m 
itself demonstrative of the fact that the corona is a solar 
appendage. 

It was not, however, until the solar eclipse of December 
1871 that the evidence on this point became so convincing 
as to satisfy even those who had most strenuously main- 
tained the theory that the corona is merely a phenomenon of 
our own atmosphere. The spectroscopic and the photo- 
graphic evidence were alike important Janssen, with the 
spectroscope, succeeded in recognising, besides the blight 
lines already seen, otherB less bright, hut manifestly belong- 
ing to the corona. He also perceived a faint continuous spec- 
trum, crossed by daik hues, and therefore presumably due 
to reflected solar light, which, since our upper air near the 
sun’s place, m total eclipse, is demonstrably not illuminated 
by sunlight, can have come only from matter m the true 
corona, such as meteoric flights, vapour clouds, or the like, 
capable of reflecting the light of the sun. The photographers 
met with equally decisive success Lord Lindsay’s photo- 
grapher, Mr Davis, obtained a series of five pictures of the 
corona at successive stages of the totality, two of which 
were excellent and the remainder good Ail these agreed 
perfectly in all respects, save only in the extent of the 
visible corona (depending, of course, on the conditions of 
illumination) It was demonstrated, therefore, that the 
features of the corona do not change during the progiess 
of an eclipse at any given station; hence the corona cannot 
be a phenomenon depending on the passage of liglit-rays 
athwart inequalities of the moon’s limb. For whether we 
regard such rays as illuminating our own atmosphere or 
matter between the earth and the moon, the illumination 
would necessarily vary markedly, as the motions of the 
moon shifted the inequalities of hex limb piogressively 
athwart the light-rays. Again, Col Tennant obtained 
a series of six photographs (five of which were very 
good), agreeing perfectly (always excepting differences of 
extent) with those obtained by Lord Lindsay’s photo- 
grapher. Now Col, Tennant’s station was at Dodabetta, 
near the highest peak of the Neilgherues, more than 10,000 
feet above the sea level, while Mr Davis was stationed at 
Baicull, close to the sea-shore, and hundreds of miles fiom 
Tennant’s station. The agreement of two series taken 
under such diverse circumstances, proves to demonstration 
that the photographers were not dealing with the iUumina- 
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tion of matter in the upper regions of our atmosphere, no 
matter under what circumstances illuminated Later, 
indeed, it was found that photographs taken at Java gave 
precisely the same features, so that, as Col. Tennant 
remarks in the latest communication on the subject 
[Monthly Notices of the Astronomical Society for June 
1873), no one now supposes the corona to be other than a 
solar phenomenon 

The accompanying picture (fig 32), carefully copied 
from the first of Col Tennant’s series of photographs, will 
afford an idea of the nature of the corona’s structure, 
though only an inadequate one, since photography can 
present only a portion of an object like the corona, whose 
light is for the most part extremely delicate 



Fig 32 —Solar Corona 


Another very curious phenomenon connected with the 
sun is the faint nebulous aurora which accompanies him ) 
known by the name of the Zodiacal Light This pheno- 
menon was first observed by Kepler, who described its 
appearance with sufficient accuracy, and supposed it to be 
the atmosphere of the sun Dominic Cassini, however, to 
whom its discovery has been generally but erroneously 
attributed, was the first who observed it attentively, and 
gave it the name which it now bears It is visible imme- 
diately before sunrise, or after sunset, in the place where 
the sun is about to appear, or where be has just quitted the 
horizon. It has a flat lenticular form, and is placed 
obliquely on the lionzon, the apex extending to a great 
distance in the heavens Its direction is m general nearly 
m the plane of the sun’s equator, and foi this reason it is 
scarcely visible m our latitudes, excepting at particular 
seasons, when that plane is nearly perpendicular to the 
horizon. When its inclination is great, it is either con- 
cealed altogether under the horizon, or it rises so little 
above it that its splendour is effaced by the atmosphere 
of the earth. The most favourable time for observing 
it is about the beginning of March, or towards the ver°- 
nal equinox. The line of the equinoxes is then situated 
m the horizon, and the arc of the ecliptic is more elevated 
than the equator by an angle of 23|°; so that the 
solar equator, which is slightly inclined to the ecliptic 
approaches nearer to the perpendicular to the horizon, and 
the pyramid of the zodiacal light is consequently directed 
to a point nearer the zenith than at any other season of 
the year. 


Numerous opinions have been entertained respecting the 
nature and cause of this singular phenomenon Cass mi 
thought it might be occasioned by the confused light of an 
innumerable multitude of little planets circulating round 
the sun, m the same manner as the Milky Way owes its 
appearance to the light of agglomerated myriads of stars 
Its resemblance to the tails of comets has been noticed by 
Cassini and others. Mairan, following Kepler, ascnbed it 
to the atmosphere of the sun This hypothesis was gene- 
rally adopted until Laplace showed it to be untenable, 
because no atmosphere could rotate with the sun if extend- 
ing beyond the distance where centrifugal force is balanced 
by gravity, and this distance lies far within the observed 
range of the zodiacal light. 

The general opinion respecting the zodiacal light at the 
present day is, that it forms the outer part of the solar 
corona, so that if the light of the sun could be for a time 
obliterated without rendering his appendages invisible, we 
should see the corona as shown m the preceding figuie, 
meiging gradually into the faint glow of the zodiacal 
light. It must not be understood, however, that this 
theory in any sense implies a continuity of substance 
between the zodiacal light and the corona, any moie than 
what has been discoveied respecting the comna implies 
that the corona is a true solar atmosphere All that is to 
be understood is, that (1) the inner corona, (2) the outer 
radiated corona, and (3) the zodiacal light, form part of 
the series of appendages surrounding the orb of the sun 
It is to be noted, indeed, that the true atmosphere of the 
sun appears to underlie even the sierra. It had been noted 
by Seccbi in 1869, that on the very limb of the sun the 
solar spectrum becomes continuous, and he infen ed that 
there must exist an atmosphere (relatively very shallow), Young’s 
consisting of the vapouis which occasion the daik lines of 
the solar spectrum, and that the brightness of the lines of 1 
these vapours corresponding very nearly to the brightness 
of the ordinary solar spectrum for the parts of the sun very 
near to the edge, the dark lines of the latter spectrum are 
as it were cancelled, and so a continuous spectrum is pro- 
duced. This view was shown during the eclipse of 
December 1870 to be perfectly correct, for Prof. Young, 
directing his analysing spectroscope to the part of the sun’s 
limb which was to disappear last, found that at the instant 
when totality commenced, the solar spectrum was suddenly 
replaced by a spectrum consisting of thousands of bright 
lines, that being precisely the kind of spectrum which 
Secchi’s theory required. This observation was success- 
fully renewed during the eclipse of December 1871, and 
again during the annular eclipse of June 1872. On the 
latter occasion the remarkable circumstance was noted, that 
while the bnght-lme spectrum was only visible for a second 
or two on the eastern limb (just before the formation of 
the ring), it was visible for six or seven seconds on the 
western limb (just after the annulus was broken). 

Chapter YIII — The Inferior Planets Mercury and Venus. 

Mercury is a small body, but emits a very bright white Meieiuy. 
light, though he is seldom to be seen, always keeping near 
the sun 

Mercury is about 3060 English miles in diameter, and 
his mean distance from the sun about 35 millions of miles 
On account of his smallness and brilliancy, it is extremely 
difficult to find any spot on his disk so distinctly marked 
as to afford the means of determining his rotation. An 
attentive observation of the variations of the phases of 
Mercury led Schroter to infer that the planet revolves 
about its axis in a period of 24 hours 5 min. 30 sec. M, 

Harding discovered in 1801 an obscure streak on the 
southern hemisphere of the planet, the observations of 
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winch, together with those of a spot discovered by 
Scluoter, gave the same period of rotation Schroter 
states that Mercury’s form is spherical, exhibiting no 
sensible compression , that his equator is very considerably 
inclined to his orbit, and the differences of his days and 
seasons must consequently be very great ; and that there 
are mountains on his surface which cast very long shadows, 
and of which the height bears a greater proportion to the 
diameter of the planet than those of the Earth, the Moon, 
or even of Venus The height of Chimborazo is of 
the radius of the earth ; one of the mountains in the moon 
has been estimated at of her radius, the highest m 
Venus at yfj- ; and one in Mercury at ^ But recent 
observations render it exceedingly doubtful how far 
Schroter’s observations can be trusted. There are no 
observations to prove decisively whether Mercury is sur- 
rounded by an atmosphere 

Yenus Venus, the most beautiful object in the heavens, is about 
7510 English miles m diameter, and is placed at the distance 
of 65 millions of miles from the sun. Although the oscilla- 
tions of this planet are considerably greater than those of 
Mercury, and she is seldom invisible, yet on account of the 
uniform brilliancy of her disk, it is extremely difficult to 
ascertain the period of her rotation. Dominic Cassmi, 
after having long fruitlessly attempted to discover any 
object on her surface so well defined as to enable him to 
follow its motions, at length, in 1667, perceived a bright 
spot, distant from the southern horn a little more than a 
fourth part of the diameter of the disk, and near the eastern 
edge By continuing his observations of this spot, Cassini 
concluded the rotation of Venus to be performed in about 
23 hours ; but he does not seem to have considered this 
conclusion as deserving of much confidence. In the year 
1720 Bianchim, an Italian astronomer, made a number of 
similar observations for the same purpose, from which he 
inferred that the rotation of the planet is performed in 24 
days 8 hours. The younger Cassmi has shown, however, 
that the observations of Bianchim, as well as those of his 
father, could be explained by a rotation of 23 hours and 21 
or 22 mm whereas the rotation of 24 days 8 hours cannot 
be reconciled with the appearances observed by tbe elder 
Cassmi The determination of Cassmi was regarded by 
astronomers as the more probable of the two, particularly 
as Bianchmi was not able to make his observations in a 
connected manner, because a neighbouring building inter- 
cepted bis view of the planet, and obliged him to transport 
his telescope to a different situation. The question of the 
rotation of Venus was again attacked by Schroter, who 
found it to be performed in 23 hours 21 min. 19 sec Each 
of the three observers found the inclination of the axis of 
rotation to the axis of the ecliptic to be about 75°. Much 
doubt, however, still exists with respect to the value of this 
element which De Vico sets at little more than 50°. 

Schroter’s observations of this planet were principally 
directed to a mountain situated near the southern horn 
The lme which joins the extremities of the horns is always 
a diameter; and the horns of the crescent of a perfect 
sphere ought to be sharp and pointed. Schroter remarked 
that this was not always the case with regard to the horns 
of Mercury and Venus The northern horn of the latter 
always preserved the pointed form, but the southern occa- 
sionally appeared rounded or obtuse, — a circumstance 
which indicated that the shadow of a mountain covered the 
part , but beyond the horn he remarked a luminous point, 
which he supposed to be the summit of another mountain, 
illuminated by the sun after he had ceased to be visible to 
the rest of that hemisphere, Now, in order that the horn 
of the crescent may appear obtuse in consequence of the 
shadow of a mountain falling upon it, and another moun- 
tain may present a luminous point, the two mountains must 


be at the same time both at the edge of the disk and on 
the hue separating the dark from the enlightened part of 
the planet. But tins position cannot be of long continuance. 

Eolation will cause the bright point to use into the 
enlightened part, or sink into the dark hemisphere, and in 
either case the mountain will cease to be visible. If, how- 
ever, the rotation is completed in 23 hours 21 min , the 
mountain will appear 39 min. sooner than it did on the 
previous day. Hence it is possible to obtain several 
consecutive observations, from which an approximate value 
of the period maybe found ; and this being once obtained, 
it may be rendered still more exact by observations separated 
from each other by a longer interval Thus Schroter 
found that an interval of 20 days 11 hours 15 mm between 
two appearances of the mountain being divided by 23 hours 
21 mm gave 21 04 revolutions , and that intervals of 121 
days 14 hours 25 mm , 142 days 1 hour 40 mm , 155 days 
18 hours 11 min , divided each by 23 hours 21 mm , gave 
125 01, 146 ’02, 160 09 revolutions respectively. All these 
comparisons prove that the revolution of 23 hours 21 mm. 
is somewhat too short They ought to have given 21, 125, 

146, and 160 revolutions exactly, supposing the observa- 
tions to have been perfectly accurate. On dividing the 
intervals by 21, 125, 146, and 160 respectively, the 
quotients will be each the time of a revolution very nearly , 
and by taking a mean of the whole, the most piobable 
result at least will be obtained. In this manner Schroter 
found the period of rotation already stated, namely, 23 
hours 21 mm 19 sec. 

Since the time of rotation of Mercury and Venus is 
nearly equal to that of the earth, the compression of these 
planets at the poles, which results from the centrifugal 
force, ought also to be nearly m the same proportion But 
at the distance of the earth the compression must be 
imperceptible even in tho case of Venus , for, supposing 
it to amount to the difference between the radius of 
her poles and that of her equator would only amount to a 
tenth of a second as seen from the earth. 

During the transits of Venus over the sun’s disk m 1761 Phenomena 
and 1769 a sort of penumbral light was observed round the of transits, 
planet by several astronomers, which was occasioned, 
without doubt, by the refractive powers of her atmosphere. 
Wargentm remarked that the limb of Venus which had 
gone off the sun showed itself with a faint light during 
almost the whole time of emersion. Bergman, who observed 
the transit of 1761 at Upsal, says that at the ingress the 
part which had not come upon the sun was visible, though 
dark, and was surrounded by a crescent of faint light , but 
this appearance was much more remarkable at the egres3 ; 
for as soon as any part of the planet had disengaged itself 
from the sun’s disk, that part was visible with a like 
crescent, but brighter. As more of the planet’s disk 
disengaged itself from that of the sun, the part of the 
crescent farthest from the sun grew fainter, and vanished, 
until at last only the horns could be seen. The total 
immersion and emersion were not instantaneous; bat as 
two drops of water, when about to separate, form a ligament 
between them, so there was a dark shade stretched out 
between Venus and tbe sun; and when this ligament 
broke, the planet seemed to have got about an eighth part 
of her diameter from the limb of the sun. The numerous 
accounts of the two transits which havB been published 
abound with analogous observations, indicating the exist- 
ence of an atmosphere of considerable height and density. 

During the transit of 1874 these appearances were so satis- 
factorily seen, that no doubt can remain as to their reality, 

Schroter calculated that the horizontal refraction of the 
atmosphere of Venus must amount to 30' 34", differing 
little from that of the terrestrial atmosphere A twilight 
which he perceived on the cusps afforded him the data from 
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which, lie deduced this conclusion, on which, however, very 
little reliance can be placed 

The atmosphere of Venus has been analysed with the 
spectroscope by Vogel, and the existence of aqueous vapour 
is regarded as demonstrated On the occasion of the late 
transit (1874) Tacchmi made spectroscopic observations, 
which seem more satisfactorily to establish the fact that 
there is water on Venus, than Vogel’s observations 

Cassini and Montaigne imagined that they had observed 
a satellite accompanying Venus , but this appears to have 
been an optical illusion arising from the strong light of the 
planet reflected back from the convex surface of the eye 
upon the eye-glas3 of the telescope, and thence reflected a 
second time back to the eye During the transits of Venus 
in 1761 and 1769, and in the late tiansit of 1874, no trace 
of a satellite was seen , and there can be now no doubt 
whatever that Venus is without a satellite. 

Chapter IX. — The Eaith regaided as a Planet — Figure 
and Mass of the Eaith — ■' Precession of the Equinoxes — 
The Shape and Position of the Eaith’ $ Orbit — Dis- 
tance fiom the Sun — Tiansit Obsei vations. 

The earth is the third member of the solar system in 
order of distance from the sun. From what has been 
already shown, m determining the relative position of the 
earth and the celestial bodies seen in our slues, we know 
that the earth is a globe, rotating on her axis once m a 
day, and circling around the sun in an oibit of great extent 
ouce in a year. In the present chapter we propose to 
present the results of more exact mquines into the figure 
and motions of the eaith 

Figure of It has been found by numei ous and accurate experiments, 

the eaith that the lengths of arcs of 1° on the same meridian are 
greater in proportion as we advance nearer the pole 
Hence, on account of the similarity of the isosceles triangles 
of which these arcs form the bases, their sides, or the 
terrestrial radii, must also be longer, and consequently 
the convexity of the eaith is less towards the poles than at 
the equator The suiface of the eaith is extremely irregular, 
even independently of the inequalities occasioned by 
mountains and cavities ; yet it has been discovered that the 
meridional cuives differ almost insensibly from ellipses, 
whence it is concluded that the figure of the eaith is an 
ellipsoid of revolution about its shoitest axis. In compar- 
ing the results of the vanous measurements which have 
been made with the formulas belonging to the dimensions 
of such a body, this conclusion has been fully veufied , 
and the lengths of the arcs, the ellipticity, the distance of 
the pole fiom the equator, and, m short, all the elements 
of the spheroid, have been determined. 

An arc of the meridian m India w T as measured by 
Colonel Lambton in the early pait of tbis century. But 
its value has been much increased by Colonel Everest’s 
extension of the arc The arc of Lambton, extending from 
Punme (lat. 8° 9' 35") to Damargida (Jat 18° 3' 15"), was 
measured aftei the model of the English trigonometrical 
survey From Damargida, w r herc Lambton’s arc terminated, 
another was measured by Colonel Everest to TTulwm q (] a fc. 

29^ 30' 48"), a space of 797 miles, covering an arc of 
11° 27' 33", the latest geodetical improvements being 
introduced The whole extent of Lambton’s and Colonel 
Everest’s opeiations includes a continuous arc of 21° 21' 
(1477 miles) The work was rivalled m extent by a vast 
operation executed in Eussia and other northern countries 
of Europe, by which an arc of 25° 20', extending from the 
banks of the Danube to the shores of the Arctic Sea, near 
t le North Cape, was measured under the general super- 
intendence and direction of W. Struve 
The arcs of India and of Eussia include a space from lat. 
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8° to lat 71°, with the exception of only about sixteen 
degrees, and are unquestionably the most important which 
exist for the determination of the earth’s figure When to 
them we add the French arc of 12° 22' m a medium 
latitude, it will scarcely bo necessary to take into account 
any other, at least for the northern hemisphere 
The following brief details of the Eussian arc are taken 
from M. Struve’s report of 1852 * — 

The southern extremity of the Eusso-Scandmavian arc 
is Ismail on the Danube (lat 45° 20'), the northern ex- 
tremity is Fuglenaes, on the island of Qualoe, m Fmn- 
marken (lat 70° 40'). The interval from Tornea to 
Fuglenaes (4° 49') was measured by Swedish and Norwegian 
engineers ; all the remainder by those of Eussia, and, in 
particular, by M. Von Tenner, who, with M. Struve, from 
1816 directed the whole operation 
The calculation of the figuie of the eaith from the com- 
pleted Eussiau arc indicates an ellipticity somewhat greater 
than that generally received The results obtained by 
Colonel Everest, on the other hand, by comparing his arc 
with those of Europe, give geiieially small ellipticities, that 
is, under The Fiench and Indian arcs, for instance, 
give 3 -yg- The deteimmations by means of the pendulum 
are somewhat larger The extensive observations of Colonel 
Sabine and Captain Foster concur m giving an ellipticity 
of xrs-j but the French experiments by Dupcney and 
Freycmet lead to a result considerably greater The 
discrepancy between the geodetical and pendulum results 
may, of course, be a real one depending on local variations 
of density The astronomical determination from the lunar 
inequalities, which might be expected to concur with the 
results of the pendulum, gives as a mean Captain 
A E. Clark, E.E., combining all the results obtained up to 
the year 1860, arrived at conclusions thus stated by Sir J. 
Herschel — “The earth is not exactly an ellipsoid of 
revolution. The equator itself is slightly elliptic, the 
longer and shorter diameteis being respectively 41,852,864. 
and 41,843,096 feet. The ellipticity of the equatonal cir- 
cumference is therefore and the excess of its longer 
over its shorter diameter about two miles The veitices of 
the longer diameter are situated in longitude 14° 23' E 
and 194° 23' E of Greenwich, and of its shorter in 104° 

23' E and 284° 23' E. The polar axis of the earth is 
41, 707, 796. feet m length, and consequently the most 
elliptic meridian (that of longitude 14° 23' and 194° 23') 
has for its ellipticity and the least (that of longitude 
104° 23' and 284° 23") an ellipticity of % ” 

General Schubert, using a method which Sir J. Herschel 
justly regards as less trustworthy, “makes the ellipticity of 
the equator and places the veitices of the longer axis 
26° 41' to the eastward of Captain CLuk’s. ILs polar axis, 
as deduced from each of the tlnee gieat nieiidian arcs, the 
Eussian, Indian, and French respectively, is 41,711,000 
feet, 41,712,534 feet, and 41,697,196 feet, the mean of 
which, giving to each a weight pioportional to the length 
of the arc from which it is deduced, is 41,708,710 feet." 

The figure and volume of the earth being thus deteimined, Earth’s 
we require only to ascertain its mean density in order to mass a,lli 
know its mass. But this problem has not been solved, doil8li * 
probably cannot be solved, with any very near approach to 
exactness. Various methods have been employed, the meie 
description of which suffices to show the difficulty and 
uncertainty of the subject 

The deviation of the plumb line flora tire veitical m the Mountain 
neighbourhood of a mountain had been pointed out by 
Newton 1 as a duect method of dealing with the problem of roen ^ 

1 De Muruli Systemale, § 22. Norton, in a very renurkaUe pis 
sage of the Third Book of the Prmapia (Prop X.), conjecture that 
the quantity of matter in the earth may he five or ax times grinder 
than if the whole were composed of vrTitr/* 
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determining the eaith’s density Bouguerhad the ment of 
pointing out the foim m which the expenment might be 
made, and of making the trial, though m a rude and 
insufficient manner, in the Peruvian Andes in 1738. 
Maskelyne proposed to the Royal Society m 1772 to repeat 
the observation on some British mountain Skiddaw and 
the Yoikshire Hills were first thought of, but finally 
Schihallion in Perthshire was prefeired. The distance 
between the two stations, obtained with Ramsden’s 9-rnch 
theodolite, was 4364 4 feet, which m the latitude of 
Schihallion corresponds to 42" 94 of latitude The obseived 
difference of latitude by 337 observations with Sisson’s 
10-feet zenith sector was 54" 6 The excess, or 11" 6, is 
the double attraction of the hill drawing the plumb line 
towards itself at the two stations The sine of this angle, 
or TrroTi represents the actual ratio between the double 
atti action of the hill and the attraction of the eaith. But 
by the computation of the attraction which the hill ought 
to exert, from its figure, as determined by Maskelyne’s 
gauges, were its density the same as that of the globe 
generally, this ratio should amount which can only 

be accounted for by assuming the earth to be denser on 
the average than the lull of Schihallion m the proportion 
of 17,804 to 9933. A careful lithological survey of the 
hill enabled Professor Playfair to deduce the probable mean 
specific giavity of the globe to be between 4 56 and 4 87 
Cavendibh A second method was devised by the Rev. Mr Michell, 
moat 1 * kut first put m practice by Mr Cavendish in 1797-8. It 
consisted m measuring the force of gravitation between two 
spheres of such small size that they could be moved by the 
hand nearer to or farther fiom one another To provide a 
balance so delicate as to measure the almost inappreci- 
able attraction of such small bodies, Michell imagined the 
balance of torsion His apparatus came into the hands, first 
of Wollaston, then of Ca\ endish, who made the expenment. 
He used a very light rod of deal, six feet long, suspended 
by a fine silver or copper wire, forty inches long, within a 
wooden case to defend it from currents of air. At each 
end of the lever was hung a ball of lead, two inches m 
diameter, and by a simple contrivance a pair of leaden 
spheres, weighing together 348 pounds, could be brought 
simultaneously into the neighbourhood of the balls (but 
outside the case), on opposite sides, so that their attractions 
might concur to swung the suspended lever out of the posi- 
tion of repose which it had previously taken up, under the 
action of the slight twisting force of the silver wire A 
new position of rest w T as thus established, the small balls 
being pulled as much one way by the atti action of the 
spheres as they were urged in the opposite direction by the 
torsion of the wire The position of repose being observed 
from a distance by a telescope (to avoid disturbance from 
the heat of the observer’s body), the great spheres were 
then changed in position so as to act upon the opposite 
sides of the small balls, fiom what they formerly did 
The deflection and new stable position would be as much 
on the other side of the zero, and the arc described would 
bo an accurate measure of the double deflection. The force 
of torsion for one degree of deflection is known by the 
time of oscillation of the lever and balls when free, and as 
the forces are exactly as the angles, the force corresponding 
to any displacement becomes known. Cavendish found 
the joint attraction of the small balls and large spheres to 
be about of a grain, their centres being 8 85 inches 
apart, and he thence computed the density of the earth to 
be 5 48 times that of water The experiment has been 
repeated since by Reich of Freiberg and Baily of London. 
The former obtained 5 ‘44, the latter 5 66 for the eaith’s 
specific gravity, — this last result being worthy of much 
confidence, from the extraordinary care taken to avoid errors 
and to obtain independent values of the quantities sought. 


A third method of determining the earth’s density 
depends on the fact that a pendulum suspended at a 
considerable height above the earth would swing more 
slowly than at the surface, while if it be at the summit 
of a mountain, though it will still swing more slowly, the 
attraction of the mountain will slightly accelerate the rate 
of swing. Carlmi and Plana, by observations made on this 
plan, have deduced 4 950 for the mean density of the earth. 

The objection to this method, as well as to the Schihallion 
expenment, resides m our uncertainty as to the actual 
mean density of any given mountain mass If the experi- 
ment could he earned out by pendulum observations made 
at the base and on the summit of a conical or conoidal 
mass, of some known material and of great height, the true 
density of the earth could thence be very accurately 
determined 

A similar objection applies to the converse of the third 
method described above. If a pendulum be suspended at 
the bottom of a deep mine, of known figure, and existing 
in a region whose geological structure is well known, the 
change of rate gives a means of calculating the density of 
the earth, since it obviously depends on the calculable 
difference of attraction due to increased proximity to the 
eaith’s centre (reducing the attraction), and to the absence 
of counter-attracting matter where the mine is dug out 
(which m effect increases the attraction). In the Harton 
colliery, experiments were earned out by Mr Dunkm on this 
plan in accordance with arrangements devised by the astro- 
nomer royal. It was found that gravity was increased by 
y y - * so th part at the lower station, 1260 feet below the 
mouth of the mine, where the upper station was placed. 

Hence Airy found that, on taking into account the con- 
figuration of the mine and the stiucture of the surround- 
ing region, a density of 6 5G5 resulted. Yery little 
reliance can be placed, however, on results obtained by this 
method. 

It may be fairly assumed that the earth’s mean density 
amounts to about 5 C times the density of water, combin- 
ing which with the known dimensions of the earth, we 
find that the earth’s weight m tons may be roundly ex- 
pressed by the number 6,000,000,000,000,000,000,000. 

We have next to inquire into the rotation of the earth Position of 
about its axis, and especially into the position of that axis eart h’ s 
In Chapter L we considered the axis as fixed m position , axlB ‘ 
or, seeing that the earth circles around the sun, we re 
garded the axis as moving always parallel to itself, while 
the earth traversed her path in the plane of the ecliptic. But 
we must now take into account vaiiations m its position 
with reference to the ecliptic In this inquiry we should 
naturally take the ecliptic as our plane of reference, if we 
■were assured that the position of the plane of the ecliptic 
is constant, — m other words, that the sun’s path m the 
heavens undergoes no change. This is, in fact, so nearly 
the case that the ecliptic forms a suitable reference circle 
for the fixed stars — far more suitable for example than the 
equator itself. The star's latitude , that is, its distance 
from the ecliptic measured on the arc of a great circle 
through the poles of the ecliptic, is very nearly constant ; 
while the longitude, or the distance between the point V 
and the point where the great circle through the star cuts 
the ecliptic, undergoes, as will presently appear, a varia- 
tion nearly umfoim, and nearly the same for every star, 
whereas the decimation and right ascension of stars are 
undergoing variations which are neither alike for different 
stars nor uniform for any star. Yet the place of the 
ecliptic on the heavens is not absolutely constant. The 
ecliptic, m fact, is inclined about to the invariable 
plane mentioned at the end of Chapter VI., and this 
inclination is undergoing a slow process of change, while 
the nodes of the ecliptic on it are slowly shifting A 
II. — ioo 
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result of tliis is that the obliquity of tlie ecliptic is chang- 
ing, for the mean inclination of the earth’s axis to the 
invariable plane does not change, so that the mean inclina- 
tion of this axis to the ecliptic must necessarily change 
Change of At present the obliquity of the ecliptic— that is, the mclina- 
obliquity of tion of the equator to the ecliptic — is diminishing, and 
soliptic. ^ p rocesSj ■which has been going on for many centunes, 
will continue for a long time yet to come, after which the 
obliquity will increase, the total range on either side of the 
mean value amounting to about 3°. The various observa- 
tions and traditions by which the progressive diminution 
of the obliquity is confirmed have been collected by Bailly 
The following table contains those which appear to be 
the best authenticated, as well as the results of some 
more recent observations, from which the present value 
of the obliquity and the rate of its diminution may be de- 
duced : — 


Year. 

Name of Observer 


Obliquity 

Before 

Christ 


0 

, 

* 

1100 

Tcheou-Kong 

23 

54 

3 

200 j 

Eratosthenes, confirmed by Hip- 
parchus and Ptolemy 

| 23 

51 

15 

160 

The Chinese 

23 

45 

52 

After 

Christ 

827 

Arabians at Baghdad 

23 

33 

52 

880 

Albategm . 

23 

35 

40 

1150 

Almansor 

23 

33 

30 

1278 

The Chinese . 

23 

32 

12 

1437 

Ulugh Begh 

23 

31 

58 

1490 

-Walther 

23 

29 

47 

1590 

Tycho .. . 

23 

29 

52 

1646 

Eiccioli . 

23 

30 

20 

1660 

Hevelius.. 

23 

29 

10 

1672 

Cassini . 

23 

29 

00 

1690 

Flamsteed 

23 

28 

43 

1703 

Biancluni . 

22 

28 

35 

1736 

Condamine 

23 

23 

24 

1743 

Cassini de Thurj 

23 

23 

26 

1750 

Lacaille . 

23 

28 

19 

1755 

Bradley 

23 

23 

15 

1756 

T Majer . 

23 

2S 

16 

1769 

Maskelyne 

23 

28 

10 

1780 

Cassini . 

23 

27 

54 

1800 

Maskelyne 

23 

27 

56 6 


Fiazzi 

23 

27 

56 3 


Delamhre ... . 

23 

27 

57 

1813 

Pond 

23 

27 

48 66 

1815 

Bessel .. 

23 

27 

47 46 

1816 

Brinkley 

23 

27 

49 21 

1825 

Pearson . 

23 

27 

44 01 


Although the comparison of these observations with 
one another gives very discordant results relatively to 
the law according to which the obliquity vanes, their 
totality places the fact of its progressive diminution be- 
yond all manner of doubt. It amounts to about 45£" 
per century at present, and may be regarded as uniform 
for many centuries to come. 

of t£ SS1 ° n The longLtudes of the s . tars > as has already been mentioned, 

equinoxes, are measu ^ ed on the ecliptic from the vernal equinox ; and 
therefore, if the line of the equinoxes, which is the same as 
the line of the nodes, is invariable, the longitude of any star 
will always be the same, whatever interval of time may elapse 
between two observations of that longitude. But on com- 
paring the actual state of the heavens with the observations 
recorded by ancient astronomers, it is perceived that the 
longitudes of all the stars are considerably increased The 
phenomenon is to be explained by attubutmg to the equi- 
noctial points a retrograde motion from east to west, in con- 
sequence of which the sun, whose motion is direct, wives 
at them sooner than if they remained at rest; and therefore 
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the equinoxes, and spring, autumn, and the other seasons, 
happen before the sun has completed an entire circuit. On 
this account the motion has been denominated tlie P) eussion 
of the Equinoxes As this motion is extremely slow, its 
exact amount can be discovered only by a companson of 
observations separated from each othei by long intervals 
of time The comparison of modern observations with 
those of Hipparchus gives as its annual amount 501" 

The mean result of the observations of Tycho, compared 
with those of Lacaille, gives 50£" On comparing modern 
observations with one another, we find 50" 06 Delambre, 
m his solar tables, supposes the annual precession to be 
equal to 50" T. According to this estimate the equinoctial 
points go backwards at the rate of 1° in 71 6 years nearly, 
and therefore will make a complete revolution of the 
heavens m about 25,868 years 
The duninution of the obliquity of the ecliptic arises 
from the displacement of the ecliptic itself , the precession 
of the equinoxes is, on the contrary, occasioned by the con- 
tinual displacement of the plane of the tcrrcstiul equator. 

This displacement results fiom the combined action of the 
sun and moon (for the influence of the planets amounts 
only to a fraction of a second, and is consequently scarcely 
sensible) on the mass of protuberant matter accumulated 
about the earth’s equator, or the matter which forms the 
excess of the terrestrial spheroid above its inscribed spheie 
The attracting force of the sun and moon on this shell of 
matter may be resolved into two , one parallel to the plane 
of the equator, the other perpendicular to it. The tendency 
of this last force is to diminish the angle which the plane 
of the equator makes with that of the ecliptic , and if the 
earth had no motion of rotation, it would soon cause the 
two planes to coincide. In consequence, howevei, of the 
rotatory motion of the eaith, the inclination of the two 
planes remains constant , but the effect produced by the 
action of the force m question is, that the plane of the 
equator is constantly shifting its place, in such a manner 
that the line of the equinoxes advances in the direction of 
the diurnal motion, or conti ary to the order of the signs, 
its pole having a slow angular motion about the pole of the 
ecliptic. 

If the sun and moon moved in the plane of the equator, 
there would evidently be no precession, and the effect of 
their action m producing it varies with their distance from 
that plane. Twice a year, therefore, the effect of the sun 
m causing precession is nothing ; and twice a year, namely, 
at the solstices, it is a maximum On this account the 
obliquity of the ecliptic is subject to a semi-annual 
variation; for the sun’s foice, which tends to produce a 
change in the obliquity, is variable, while the diurnal 
motion of the earth, which prevents the change from taking 
place, is constant. Hence the plane of the equator is 
subject to an irregular motion, which is technically called 
the Solar Nutation, The existence of the solar nutation Nutation 
is, however, only a deduction, from theory, for its amount 
is too small to be perceptible by observation , but a simi- 
lar effect of the moon’s action is sufficiently appreciable, 
and was, in fact, discovered by Biadlcy before theory had 
indicated its existence Its period, however, is diffeient, 
and depends on the hme of the revolution of the moon’s 
nodes, which is performed in 18 years and about 7 months 
During this time the intersection of the lunar mbit with 
the ecliptic has receded through a complete circumference ; 
and the inequality of the moon’s action will consequently, 
in the same time, have passed through all its different 
degrees. Bradley observed that the decimations of the 
stars continued to augment during nine years, that they 
diminished during the nine years following, and that the 
greatest change of declination amounted to 18". He 
remarked further, that this motion was connected with an 
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irregularity of the precession of the equinoxes, which 
followed exactly the same period ; whence he concluded 
that the motion of the poles of the equator, occasioned by 
this vibration of its plane, was not confined to the solstitial 
colure A series of obsei vations on stais differently situated 
proved that all the phenomena could be explained on the 
hypothesis that the pole of the equator descubes in 18 
years a small ciicle of 18" diameter, contraiy to the order 
of the signs, or that the axis of the eaith, following 
the circumfeionce of this circle, descubes the surface of a 
cone, the axis of which foims with its side an angle of 9". 
This appai ent vibratory motion is denominated the Nutation 
of the Eai Ik’s Axis 

Biadley rcmaiked that the effects of the nutation would 
be represented still more accurately by supposing the curve 
described by the pole of the equator about its mean place 
to be, not a circle, but an ellipse, the tiansveise and con- 
jugate axes being 18" and 10" respectively This is also 
confirmed by theory, from which Laplace calculated the 
semi-axes of the ellipse at 9" 63 and 7" 17. The semi- 
traiis verse axis of the ellipse desenbed by the pole m virtue 
of the sun’s action alone does not exceed half a second, 
and is therefore scaicely appreciable The sensible part of 
the nutation follows exactly the period of the i evolution 
of the nodes of the moon By 603 obsci vations of Polaris, 
made at Doipat between 1822 and 183S, M. Peteis has 
detei mined the senn-axis major of the ellipse to be 9" 2361, 
and gives, for his definitive result, 9" 2231. 

We must draw a distinction then, between the mean 
and the ti ue or appai ent obliquity of the ecliptic The 
mean obliquity is the obliquity calculated for any particular 
date on the supposition that there is no nutation, wlnlo the 
true obliquity is that quantity mcieased or diminished by 
the nutation The progressive diminution of the mean 
obliquity and the nutation of the earth’s axis are inequalities 
distinguished from each other, not only by their being 
derived fiom different and distinct causes, but still more 
by the very great diffeience of time rcquiied for then full 
development. 

nimge of The path in which the eaith at piesent tiavcls around 
the sun is indicated in the elements (p 782) Plate XXVII 
j'eh.m of a ^ s0 s h° ws the varying rate at which the earth moves ow ing 
B,u-th a to the eccentricity of her oibit It will be seen also fiom 

uilnt. that plate, and more precisely from the table of elements, 

that the perihelion of the oibit lies near the place of the 
winter solstice, so that, in fact, about ten days after 
midwinter of the northern hemispheie the earth is at her 
nearest to the sun. An important diffeience thus exists 
between the seasons of the two hemispheres. In the 
northern we have the sun farthest from us a few days 
after midsummer, while at the corresponding season in 
winter the sun is at his nearest. So far, then, as the sun’s 
distance is concerned, the seasons are rendered more 
moderate for the northern hemispheie by the effects of the 
earth’s eccentricity. Nor is the difference on this account 
by any means inconsiderable The sun in aphelion is 
kither from us than in perihelion in the proportion of 
about 61 to 59, and the earth receives more heat mthe 
proportion of about 31 to 29, or roughly, about T^h 
more heat in aphelion than m perihelion There is also a 
difference due to the varying rate of the earth’s real (that 
is, of the sun’s apparent) motion. In winter the earth 
moves more rapidly than in summer, really as 61 to 59, 
but the apparent change of the sun’s rate of motion along 
the ecliptic is as 31 to 29, because the increased rate is 
magnified by the earth’s greater proximity. Hence the 
interval from the autumnal to the vernal equinox is shorter 
than the interval from the vernal to the autumnal equinox. 
This also is shown by Plate XXVII , where the number of 
divisions marking the earth’s daily journey is seen to be 


greater in the summer half than in the wiuter half of the 
orbit Thus the winter cold is less enduring than the 
summer heat In the southern hemisphere all these rela- 
tions aie revei sed The summer heat is rendered more 
intense by the greater proximity of the sun, the winter 
cold is intensified by Ins increased distance. The summer 
heat is less enduung than the winter cold. "We have in 
the noith a relatively shoit but moderate winter (so far as 
the sun’s proximity can moderate winter cold), and a long 
but also moderate summer , m the southern hemisphere 
they have a short and intensely hot summer, a long but 
also intense winter The piesence of a gieat expanse of 
sea m the southern hemisphere partially tends to moderate 
the seasonal changes, but we see m the wider extension 
of the antarctic snows the effect of the long and cold winter 
and the short summer We have, however, referred to 
these considerations less on account of their intrinsic 
mi poi lance, than to show how the eccentricity of the earth 
when near its maximum value, and when the perihelion 
w r as diffeieutly situated fi om its present position, may have 
caused the condition of the two terrestrial hemispheres to 
differ fiom that now existing The present value of the 
eccentucity is nearer the minimum than the maximum 
value, though the perihelion is at present so placed as to 
pioduce almost the maximum possible difference between 
the two hemispheres, with the present degree of eccentricity 
It must not be supposed that the eccentucity, m obedience 
to the law relating to planetary eccentricities (Chapter 
VI), oscillates between the absolute maximum and the 
absolute minimum, the penhehon shifting continuously 
forwaids. On the contrary, the successive maxima and 
minima are very unequal, and are attained after very 
unequal mteivals ; while the perihelion, apart from short 
periods of regression, and though always progressing on the 
whole m any considerable period, yet progresses at very 
unequal rates m different periods This will be seen from 
the following table, presenting the eccentricity as calculated 
for diffeient epochs from 1,100,000 years before our present 
era till now, chiefly by Mr James Croll, but partly from 
Leveiner and Stone 1 — 
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40 
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7 
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— 
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50 
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1 
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23 

29 
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23 
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59 

39 
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41 
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74 

58 
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28 
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49 
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14 
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33 
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28 
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55 
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4 
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18 
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! 
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49 
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— 

— 
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209 

22 
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0 0171 ! 
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19 

170,000 

0’0437 
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7 

780,000 

0 0325 
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37 

160,000 

0 0364 

236 

38 

770,000 

0 0455 

328 

38 

150,000 

0 0332 

242 

56 

760,000 

0 0540 

357 

12 

140,000 

0-0346 
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29 

750,000 

0 0575 

27 

18 

130,000 

0 0384 

259 

04 

740,000 

0 0561 

58 

30 

120,000 

0 0431 

274 47 

730,000 

0-0507 

90 

55 

110,000 

0 0460 

293 
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' 
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different points on the solar disk The position of the 
spectator not only occasions a difference in the apparent 
path described by the planet, but has also a very sensible 
influence on the duration of the transit, in consequence of 
which the parallaxes both of Venus and the sun can be 
detei mined with great exactness In order to illustrate 
this, let E (fig. 33) represent the earth, V Venus, and S 
the sun An observer placed at E, near the north pole of 



Fia 33. — Diagram illustrating Transit of Venus 


While the shape of the earth’s orbit and the position 
of its centre (whose longitude - long of penh. + 180°) thus 
undergo continual alteration, her mean distance from the 
sun remains appreciably constant This we know from the 
length of the year, which certainly has not changed ten 
seconds in length since the time of the Chaldean determina- 
tion of that element. 

DdtenwDa There are various ways of determining the sun’s distance 
lion of from the earth in terms of the earth’s semidiameter. The 
tme ' il9 " °k &tance a p! ane k fro® the sun may likewise be obtained 
if we can find the means of measuring its distance from 
the earth at any epoch, for the geocentric positions of the 
sun and the planet being known from the theory of their 
motions, the radius vector of the orbit, or planet’s distance 
from the sun at that epoch, may be found by a simple 
trigonometrical computation. To determine the distance 
of a planet from the eaith, it might seem only necessary 
to determine its horizontal parallax , but m general the 
parallaxes of the planets are quantities by far too small to 
be directly observed. That of Mars, however, becomes 
very appreciable m particular circumstances, that is to say, 
when Mars is in opposition with the sun, and at the same 
time near the perihelion of his orbit Thus, in the year 
1751, on the 6th of October, that planet, bemg near his 
opposition,, was obseived at the same instant of tune by 
Lacaille at the Cape of Good Hope, and by Wargentm at 
Stockholm , and the horizontal parallax deduced from the 
two observations, was found to amount to 24" 6, corre- 
sponding to a solar parallax of 9" 4. 

Pii all, of This method requires that observations should be made 
M,uq ' from opposite sides of the earth, but Flamsteed long ago 
pointed out that the distance of Mars might be determined 
by observing how much the planet’s place is shifted by the 
diurnal rotation of the earth Both methods have been 
employed very successfully in modern times. Stone, of 
Greenwich, by combining the two methods, discussing obser- 
vations of Mars at the opposition of 1862,— -made (1), at 
Gieenwich, (2), at Greenwich and Cape Town, and (3), at 
Greenwich and Wilhamstown,— deduced a solar parallax 
of 8" 943 Winnecke, from the discussion of the same 
opposition as observed at Poulkowa and Cape Town, 
deduced the solar parallax 8” 964. Professor Newcomb of 
Washington, U.S., deduced the value 8" 855. 

Transits Of A more accurate method of determining the sun’s 
enus, distance, and thence the dimensions of the planetary orbits, 
is afforded, though raiely, by the transits of Venus over 
the sun’s disk. When Venus is at her inferior conjunction, 
and at the same time very near either node, her body will 
be projected on the disk of the sun ; and through the effect 
of her proper motion, combined with that of the earth, she 
will appear as a dark spot passing over the disk, and 
describing a chord which will be seen under different aspects 
by spectators placed at different points on the earth 
because, by reason of the parallax, they refer the planet to 


the earth, would see Venus projected on the sun’s disk at 
v, and she would appear to describe the line Ivm An 
observer placed at E', near the south pole, would see the 
planet at v', and she would appear to describe the chord 
I’vm. This is a necessaiy result of the difference of the 
parallaxes of Venus and the sun, and as the chords lv f IV 
differ m length accoidmg as they are more or less remote 
from the centre of the disk, the duration of the transit will 
be longer or shorter according to the situation of the 
observer and the geocentric latitude of the planet. If by 
reason of the relative parallax the tune of a tiansit is 
longer than the true time in one hemisphere, it will be 
shorter m the other, and hence the difference of the times 
(which may be observed with great accuracy) at places 
having very different latitudes may serve to determine the 
relative parallax, or the diffeience between the parallax 
of Venus and that of the sun But the parallaxes are 
reciprocally proportional to the distances , and the ratio of 
the distances being known, theiefore the ratio of the 
parallaxes is also known , and having thus the ratio and 
the difference of the two parallaxes, it is easy to compute 
the separate amount of each 

This particular application of the transits of Venus to 
the determination of the sun’s distance was first pointed 
out by Dr Halley, when he announced the tiansit of 1761. 

The transit of Venus in 1769 was observed in many 
different parts of the world. The result of the whole of 
the observations led to the conclusion, that the parallax 
of the sun is included within the limits 8" 5 and 8" 7. 

The mean 8" 6 was adopted by Delambie and Lalande; 
and later the value 8" 5776 was deduced by Encke from 
a careful re-examination of all the observations made in 
1761 and 1769. But several methods have been since 
applied to the determination of the solar parallax, with 
results which appear to agree m indicating a larger value 
for the paiallax, or in other words, a smaller value for the 
sun’s distance, than had been deduced from the transits of 
1761 and 1769. 

One of these depends on the moon’s motions, and was 
first indicated by Laplace towards the close of the last 
century. Since the moon’s distance from the earth, though 
small compared with the sun’s, bears yet a measurable 
ratio thereto, it follows that there is not a perfect 
symmetry between the perturbations produced by the sun 
w T hen the moon is passing from third to first quarter, and 
from first to. third. The effect of this circumstance is 
recognisable in the lunar motions, which are affected by a 
minute variation arising from this cause, and called the 
Pat allactic Inequality . It amounts at the maximum to Paialkctic 
about 2' j and as it depends on the proportion of the sun’s finality, 
distance to the moon’s known distance, its amount supplies 
a means of determining the solar parallax, la 1854 
Hansen announced, in a letter addressed to the •astronomer 
royal, that thi3 method, applied to his new tables of the 
lunar motions, gives a parallax of 8"‘9159. 


bun's distance] 

A second method depends on the fact, that the earth in 
reality revolves, in the course of a lunar month, aiound the 
common centre of giavity of her own globe and the moon’s 
The diameter of the orbit thus circuited bythoeaitk (m 
the same sense, at least, as the moon may bo said to circuit 
m her monthly oibit) amounts to about 6000 miles, and by 
the radius of this small mbit the earth is sometimes m 
advance of and sometimes behind her mean position in 
heliocentric longitude. The sun’s geocentric longitude is 
affected to precisely the same degiee as the eaith’s 
heliocentric longitude, and by determining tbe actual 
amount of the sun’s displacement, we can ascertain what 
angle the mean diameter of the eaith’s monthly orbit sub- 
tends at the sun Levemer, by the careful study of a 
great number of observations of the sun made at the 
principal observatouos m Europe, came to the conclusion 
that the solar parallax is 8 " 95 But recently Mr Stone of 
Greenwich detected a numencal error in Leveinei’s com- 
putations, and when this is corrected, the value 8 " 91 
results. Prof Newcomb of Washington has by the same 
method deduced the value 8 '' 84. 

Velocity of Another method, depending on terrestrial measurements 
light of the velocity of light, need not be here described, as the 
piinciples involved aie mainly optical, and belong to the 
subject of Light Of couiso the comparison between the 
velocity of light measuied without reference to extra- 
terrestaal bodies, and the velocity inferred from the time 
of the passage of light over given celestial distances, 
supplies at once the means of testing the accepted measures 
of those distances Fizeau, by a measurement of tbe 
velocity of light depending on the rapid rotation of toothed 
wheels, has deduced a solar paiallax falling even somewhat 
short of that obtained by Dolambre from the transit of 
1769 But Fizeau’s method is not susceptible of great 
exactness. Foucault, by a much more effective method 
(the principle of which is due to Wheatstone), depending on 
the use of revolving mirrors, deduced the value 8 " 942 
Deuced We have seen that observations of Mats have given the 
eolar values S"*943 in Stone’s hands, 8 " 964 in Winnecke’s, 
parallax. an( j g" 353 m Non comb’s By combining, according to 
their various impoitance, the values indicated above, the 
astronomer royal and Levemer deduced the probable mean 
value 8 " 94. Unfortunately, Leverrior’s own estimate had 
not been corrected when this value was adopted, and 8 " 92 
may be considered as m all probability nearer the truth 
But for the present 8 " 94 may be adopted for convemenco, 
as it has been used 111 the recalculation of the dimensions 
of the solar system by nearly all waters on astronomy 
m Eutope and America. It is the value which has been 
used m the table of Elements at p. 782. Mr Stone, after 
discussing the observations made in 1769, with special 
reference to the effects of the peculiarity at the internal 
contacts of Venus, described m Chapter VIII, supra, 
has arrived at the conclusion, that the value 8 " 9 more 
correctly represents the observations of 1769 than Dc- 
lambre’s 8 " 6 , or Encke’s 8 " 5776 But little value can 
be attached to this result, seeing that the correction for the 
interval of time between real contact and apparent contact 
comes out from the equations themselves which are made 
use of to determine the parallax, and this correction 17 s 
is constant, whereas the observed time diffcience in 1769 
was not only far from constant, but in every instance far 
exceeded 17 s . One or two English astronomeis still attach 
weight to Mr Stone’s investigation, but Continental and 
American astronomers are unanimous in discarding it 

Much interest attaches to the late transit of 1874, now 
known to have been successfully observed at a sufficient 
number of stations to ensure success. At most of the 
stations the whole transit was observed by Halley’s 
method. At the English stations in the northern hemi- 
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sphere another method called Delisle’s was employed This 
method depends on the observation and eventual comparison 
of the absolute times of ingress or egress, where these 
phenomena are considerably acceleiated or retarded by the 
effects of parallax Photogiapliy has also been applied, a 3 
well as direct micrometrical measurement, to determine the 
planet’s distance from the sun’s centre at different epochs. 

Owing to certain mistakes made v ltb reference to the 
relative values of the two methods of observation, for the 
tiansits of 1874 and 1882, it was long thought that Delisle’s 
only could bo applied ; and it was stated positively that 
Halley’s method fails totally in 1874. But fortunately the 
mistake was discovered in good tune, and m the summer 
of 1873, the leading astronomers of England urged the 
desii ability of applying Halley’s method At the time of 
writing (April, 1875), the reports from the pimcipal 
stations, though promising excellent results, afford no means 
of determining what changes will have to be made in our 
estimate of the sun’s distance The first rough analysis 
of some of the observations gives 8 " 88 for the solar parallax. 

Anothci transit of Venus will occur on December 6 , 1882 ; 
after which Venus will not again transit the sun until J une 
8 , 2004, and June 6 , 2012. The beginning of the transit 
of 1882, the whole transit of 2004, and the end of the 
tiansit of 2012, will he visible m England. 

Chapter X. — The Moon— Ilcr Phases , Pat allax, Magni- 
tude, Motions, and Piobable Physical Conditions. 

The different appearances or phases of the moon were 
probably the first celestial phenomena observed with any 
degree of attention. They have been described in general 
terms in Chapter IV , but must now be more particulaily 
considered The following definitions may conveniently bo 
given m this place. When the moon passes the meridian 
at the same time with the sun, she is said to he m Con- 
junction. The two points of her orbit m which she is 
situated when in opposition and conjunction are called the 
Syzygies; those which aie 90° distant from the sun are 
called the Quadratures, and the intermediate points 
between the syzygies and quadratures are called the 
Octants . 

A slight attention to I’m lunar phases during a single Lunar 
revolution will be sufficient to prove that they are occasioned < 
by the lcflection of the sun’s light from the opaque sphencal exp ‘ ullPl 
surface of the moon. This fact, which was recognised in 
the earliest ages, will be made obvious by the help of a 
diagram. If the moon is an opaque body, we can only 
see that portion of her enlightened side which is towards 
the earth. Therefore, when she arrives at that point of 
her orbit M, (fig. 34) where she is in conjunction with the 
sun S, her daik half is towards the earth, and she dis- 
appears, as at 1, fig. 35, there being no light on that half 
to render it visible. When she comes to her first octant, 
at Mj, or has gone an eighth part of her orbit from her 
conjunction, a quarter of her enlightened side is towards 
the earth, and she appears horned, as at 2. When she has 
gone a quarter of her orbit from her conjunction, to M g , 
she shows us one-half of her enlightened side, as at 3, and 
we say she is a quarter old. At M. t , she is m her second 
octant, and by showing us more of her enlightened side 
she appears gibbous, as at 4 At M 5 , her whole enlight- 
ened side is towards the earth, and therefore she appears 
round, as at 5, when we say it 13 full moon. In her third 
octant, at M 5 , part of her dark side being towards the 
earth, she agam appears gibbous, and is on the decrease, 
as at 6 . At M ? , we just see one-half of her enlightened 
side, and she appears as a semicircle, as at 7. At M g , when 
she is m her fourth octant, we only see a quarter of her 
enlightened side, and she appears horned, as at 8 . And at 
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Hi’, having completed her coarse from the sun to the sun 
again, she disappears, and we say it is new moou. 


The moon’s absolute distance from the earth is obtained 
by means of her parallax, which on account of her proximity 


is very considerable. On comparing her parallaxes ob- 
served at different times, they are found to differ con- 
siderably in value. These differences in the value of the 


Fig. 34.— Diagram illustrating tlie Phases of the Moon. 


parallax arise from the variations of the moon’s dis- 
tance from the earth. But it is also observed to differ 
sensibly at different points of the earth’s surface, even at 
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FIG. 35.— Diagram illustrating the Phases of the Moon. 


the same instant of time, on account of the spheroidal 
figure of the earth. Hence it is necessary, in speaking of 
the horizontal parallax, to specify the place of the observa- 
tion. 

Constant of Since the parallax of the moon is subject to incessant 

parallax, variation, it is necessary to assume a certain mean value, 

about which the true and apparent values may be con- 
ceived to oscillate. This is 'called the constant of paral- 
lax. If we abstract all the inequalities of the lunar orbit, 
and suppose the moon to be at her mean distance and 
mean place, the constant of parallax will be the angle 
under which a given semidiameter of the earth is seen 
by a spectator at the moon in such circumstances. But, 
for convenience, the constant of parallax is understood 
to be = see Chapter IV., is in reality - 

« sine of the mean horizontal parallax. 

The best modern observations assign 57' 2 // -7 as the value 
of the lunar mean equatorial horizontal parallax, corre- 
sponding to a distance of 238,818 miles. The mean equa- 
torial parallax being 57' 2"-7, its double is 1° 54' 5"-4, 
which expresses the angle subtended by the diameter of the 
earth at the distance of the moon. The angle subtended 
by the moon at the same distance is 31' 5"*1 ; whence the 
diameter of the moon is to that of the earth as 31' 5"'l is to 
1 3 54' 5"’4, or as 3 to 1 1 nearly. The accurate expression of 
the above ratio is 1 : 027251 ; hence the true diameter of 
the moon is 02725 diameters of the terrestrial equator. 
The surface of the moon is consequently (0’02725) 2 = 
0*0742 = of that of the earth, and its volume 

, (02725) 3 = 0-0202 = rn-'in or > 311 round numbers, ^ths 
of the volume of the earth. Bor other elements, see table 
of Lunar Elements, p. 782. 

The Ascending Node of the lunar orbit is that point of 
the ecliptic through which the moon passes when she rises 
above the ecliptic towards the north pole; it is distin- 
guished by the character a. The Descending Node , y, 
is the opposite point of the ecliptic, through which sLe 
passes when she descends below that plane towards the 
south. The position of the nodes is not fixed in the 
heavens. They move in a retrograde direction, or contrary 
to the order of the signs ; and their motion is so rapid that 
its effects become very apparent after one or two revolu- 
tions. 

The mean , retrograde motion of the nodes is found, by 


the comparison of observations made at distant epochs, to 
amounts to 19° 21' 18"*3 in a mean solar year, and the 
time in which they make a tropical revolution is con- 
sequently 6793-391 mean solar days. The inclination of 
the lunar orbit is observed to vary between 5* 3' and 5° 13'. 

The mean inclination may be taken at 5° 8', 

The inclination of the lunar orbit to the plane of the Harvest 
terrestrial equator occasions considerable differences in the moo » 
intervals between the moon’s rising or setting on successive 
days, and gives rise to the phenomenon of the Harvest 
Moon. As the daily motion of the moon is about 1 3° from 
west to east, it follows that if she moved in a plane parallel 
to the equator, she would rise 50 minutes later every 
successive evening. Eor the sake of explanation, we may 
here suppose the moou to move in the plane of the ecliptic. 

Now, the time in which a given arc of the ecliptic rises 
above the horizon depends on its inclination to the horizon. 

In our latitudes the inclination of the ecliptic at different 
points to the horizon varies so much, that at the first point 
of Aries an arc of 13° becomes visible in the short space of 
17 minutes, whilo at the 23d of Leo the same arc will 
only rise above the horizon in 1 hour and 17 minutes. 

Hence, when the moon is near the first point of Aries, the 
difference of the times of her rising on two successive 
evenings will be only about 17 minutes; and as this 
happens in the course of every revolution, she will rise for 
two or three nights every month at nearly the same hour. 

But the rising of the moon is a phenomenon which attracts 
no attention, excepting about the time when she is full, 
that is, when she rises at sunset In this case she is in 
opposition to the sun, and consequently, if she is in Aries, 
the sun must be in Libra, which happens during the 
autumnal months. At this season of the year, therefore, 
the moon, when near the full, rises for some evenings at 
nearly the same hour. This circumstance affords importan t 
advantages to the husbandman, on which account the 
phenomenon attracts particular attention, 

It is obvious that, as this phenomenon is occasioned by 
the oblique position of the lunar orbit with regard to the 
equator, the effect will be greater than what has just been 
described if the plane of that orbit makes a greater angle 
with the equator than the plane of the ecliptic does. But we 
have seen that the plane of the moon’s orbit is inclined 
to the ecliptic in an angle exceeding 5°; consequently, 
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when her ascending node is in Aues, the angle which her 
orbit makes with the horizon will be 5° less than that 
which the ecliptic makes with the horizon, and the difference 
of time between her risings on two successive evenings will 
be less than IT minutes, which would have been the time 
had her orbit coincided with the ecliptic On the conti aiy, 
when the descending node comes to Aries, the angle which 
her orbit makes with the houzon will be greater by 5°, and 
consequently the difference of the times of her successive 
risings will be greater than if she moved in the plane of 
the ecliptic. If when the full moon is in Pisces or Aiies 
the ascending node of her oilut is also in one of those signs, 
the difference of the times of her rising will not exceed 
1 hour and 40 minutes during a whole week , but when her 
nodes are diffeiently situated, the difference m the time of 
her rising in the same signs may amount to 3^ hours m the 
space of a week. In the former case the harvest moons 
are the most beneficial, in the latter the least beneficial to 
the husbandman All the variations in the intervals 
between the consecutive nsmgs or settings take place 
withm the period in which the line of the nodes makes a 
complete revolution. 

taiT The moon’s orbit at any moment is an ellipse, having 
theory the earth at one of the foci , but this oibit is continually 
changing in form and position, the eccentricity alternately 
increasing and decreasing between the limits 0 066 and 
0 044, and the perihelion sometimes advancing and some- 
times retrograding, but on the whole advancing at an 
average rate of 40 per annum, so as to complete a sidereal 
revolution in 3232 575 mean solar days. See also table of 
Lunar Elements. These changes, like those which affect 
the inclination of the orbit and the position of the nodes, 
are due to the perturbing influence of the sun on the moon’s 
motions relatively to the earth. The consideration of these 
perturbations, whether as affecting the figure and position 
of the moon’s orbit, or her motions m that orbit, constitutes 
what is called the Lunar Theory The following are the 
chief peculiarities of the lunar movements — 

^nation In the first place, the moon’s motion differs from uniform 
of moon’s motion around the earth as centre, because the moon’s orbit 
centre is elliptic, so that an equation of the centre corresponding 
to that already described in dealing with the sun’s motion, 
but greater m amount, has to be applied to the mean motion 
Amin \\ Secondly, the sun lying constantly far outside the moon’s 
equation relatively to the earth, his influence on the whole 

must tend to dimmish the earth’s influence. It is true 
that when the moon is in quadrature the sun’s attraction 
tends to draw her towaids the earth, hut it is manifest 
that this influence is small compared with the action of the 
sun in drawing the moon from the caith when she is in 
conjunction with him, and in drawing the earth from the 
moon when she is m opposition. The balance of effects 
during a single lunation must correspond to a diminution 
of the earth’s influence, or in other words, to an increase in 
the moon’s period Now, if the earth and moon, or their 
. common centre of gravity, were always at the same dis- 
tance from the sun, this action of his would be uniform all 
the year round. But as he is nearer in perihelion than in 
aphelion, he exerts a gieater influence m the former than 
in the latter position ; in other words, the lunar month m 
winter (when the sun is near perihelion) is lengthened to 
a gieater degree by the sun’s pertuibmg action than in 
summer (when the sun is in aphelion) Accoidmgly, on 
the whole, the moon’s motion in longitude is less m winter 
than in summer. She lags behind her mean place more 
and more throughout the whole time that the sun is at a 
distance exceeding his mean distance , she is therefore at 
her maximum displacement, behind her mean place, near the 
time that the sun is at his mean distance after perihelion 
passage ; while she is at her maximum displacement, m 


advance of her mean place, when the sun is at his mean 
distance after aphelion passage. The greatest amount by 
which, so far as this cause is considered, she gets in 
advance of or behind her mean place, is about 11' 12" and 
tins displacement, because of its period, is called the 
Annual Equation 

Since the sun acts to diminish the earth’s influence when The uni- 
the moon is in syzygies, and to increase that influence tl0n * 
when the moon is m quadratures, the motion of the moon 
is retarded m the former case and accelerated in the latter, 
and at the octants thoie is neither acceleration nor retarda- 
tion. Hence arises an inequality called the Variation. It 
was discovered by Tycho Biahe, who found that the moon’s 
place, calculated from her mean motion, the equation of the 
centre, and the evection, does not always agree with her 
true place, and that the vanations are greatest in the 
octants, or when the line of the apsides makes an angle ol 
45° with that of the syzygies and quadratures Having 
observed the moon at different points of her oihit, he found 
that this correction has no dependence on the position of 
the apsides, but only on the moon’s elongation from the 
sun. Its maximum value is additive in the octants which 
come immediately after the syzygies, and subtractive in the 
octants W’hich precede the syzygies It vanishes altogether 
in the syzygies and quadratures, and on this account was 
not perceived by the ancient astronomers, who only 
observed the sun m those positions. Its maximum value 
is 35' 42". 

The next inequality to be mentioned is the largest of TLe rec- 
all, except, of course, the equation of the centre. It is - * 11011 
called the evection, and was discovered by Hipparchus, but 
Ptolemy first recognised the law of its effects. These are 
to dimmish the equation of the centre when the line of the 
apsides lies in syzygy, and to augment it when the same 
line lies m quadratures. Thus, supposing the apsides to 
lie m syzygy, and that it is sought to compute the moon’s 
tiue longitude about seven days after she has left the 
pengee, by adding the equation of the centre to the mean 
anomaly, the resulting longitude will be found to be aboie 
80' less than that which is given by observation. But if 
the line of the apsides lies in quadratuies, the place of the 
moon at about the same distance, that is, 90° from the 
perigee, computed m the same manner, will be found to be 
before the observed place by above SO', that is, the com* 
pnted will be gieatei' than the observed longitude by more 
than 80'. The maximum value of the evection is 1° 20' 

29" 9. It is occasioned by the sun’s action m modifying 
the form of the lunar orbit, and so causing the equation of 
the centre to vary in amount 

The lunar inequalities which we have as yet considered Secular m 
are all of a periodic nature. But there are otheis of a e TvalUiss. 
different land, tho periods of which are so long that, with 
reference to the duration of human life, they may be con- 
sidered as permanently affecting the elements of the lunar 
orbit. These are the Secular Inequalities, the most 
remarkable of which is the acceleiahon of the moon’s mean 
motion 

On comparing the lunar observations made within the Luirric 
last two centuries with one another, there results a mean celcratioa 
secular motion greater than that which is given by comparing 
them with those made by Ibn-Jums, near Cairo, towards 
the end of the 10th century, and greater still than that 
which is given by comparing them with observations of 
eclipses made at Babylon in the years 719, 720, and 721 
before our era, and preserved by Ptolemy in the Almagest . 

This acccleiation of the moon’s mean motion was fiist 
remarked by Dr Halley, and was fully confirmed by Dun- 
thorne, who was led, by the discussion of a great number 
of ancient observations of eclipses, to suppose that it 
proceeded uniformly at the rate of 10" m 100 years. This 
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was tlie first attempt to estimate the value of the secular 
equation, which had hitherto been confounded with the 
mean secular motion. Mayer was led to the value 7", 
which he advanced to 9" in his last tables published m 
1770 Lalande found it to amount to 9" 886. In 1786 
Laplaco demonstrated that the acceleration is one of the 
effects of the attraction of the sun, and connected with the 
variations of the eccentricity of the earth’s orbit, in such a 
manner that the moon will continue to be acceleiated while 
the eccentricity diminishes, but cease to be accelerated when 
the eccentncity has reached its maximum value, and when 
that element begins to increase, the mean motion of the 
moon will be retarded Tiofessor Adams, however, has 
recently shown that though a portion of the acceleration is 
undoubtedly due to the cause assigned by Laplace, in 
reality one-half or thereabouts remains unexplained by 
that cause The researches of Delaunay confirm this view. 
The theory is entertained that the unexplained pait of the 
acceleration is only apparent, the real cause m operation 
being a retardation of the earth’s motion of rotation 
The same cause which gives rise to the acceleration of 
the mean motion, namely, the diminution of the eccentricity 
of the earth’s oibit, also occasions secular inequalities in 
the motion of the perigee aud nodes of the mbit of the 
moon These two inequalities are, however, affected with 
opposite signs to that of the foimer, that is, while the 
mean motion of the moon is accelerated, the motion of 
her pengee and that of her nodes aie retarded By push- 
ing the approximations to a great length MM. Plana and 
Ourlmi, and M Damoiseau, in Memoirs which ob tain ed 
the prize of the Academy of Sciences for 1820, found 
diffcient numbers ; those of Damoiseau are 1, 4 702, and 
0 012 . 

The three secular inequalities which have been pointed 
out will obviously occasion others, for all quantities de- 
pending on the mean motion, the motion of the pengee, 
or of the nodes, most be in some degree modified by them 
They can only be developed by the complete integration 
of the differential equations of motion What is most 
essential is to select, among the multitude of terms, such 
as may possibly acquire considerable co-efficients by inte- 
gration. 

Various _ Understanding by the term month the time which the 

months m00n em P% 8 to ma ^ e an en ti rQ revolution relatively 
to any given point, movable or fixed, we have as many 
different species of months as there are different motions 
with which that of the moon can be compared. Foi 
example, if we estimate her revolution relatively to the sun, 
the month will be the time which elapses between two 
consecutive conjunctions ox oppositions. This is called 
the synodic month, lunar month, or lunation. If we con- 
sider her revolution as completed when she has gone through 
360° of longitude counted from the movable equinox, we 
shall have the tropical or periodic month. The interval 
between two successive conjunctions with the same fixed 
star is the sidereal month A revolution with regard to 
the apsides of her mbit, that is to say, the time m which 
she returns to her perigee or apogee, gives the anomalistic 
month. And, finally, the revolution with regard to the 
nodes is the nodical month 

It is clear that, taxing the sidereal lunar month as a 
standard of reference, any other month will be greater or 
less according as the point which defines it moves in the 
same direction around the star-sphere as the moon or m 
the reverse direction, and that the excess or defect will 
be greater or less as such motion is more or less rapid 
Thus, as the sun advances with considerable rapidity, tie 
synodical month will much exceed the sidereal month- as 
the point V retrogrades very slowly, the tropical month is 
very slightly less than the sidereal month , as the apsides 
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advance, on the whole completing a revolution in 8 85 
yeais, the anomalistic month will exceed the sidereal, but 
only by about ffffchs excess of the synodical month, 
while, as the nodes retrograde, on the whole, completing a 
revolution in about 18 6 years, the nodical month will fall 
short of the sidereal by a defect equal to about y^rths of 
the excess of the synodical month. This is illustrated m 
the following table presenting the values of the different 
lunar months. (See further the table of Lunar Elements, 
p 782).— 

Dilftrs from Sidereal 
Month 

Synodical month 29 53059 day s +2 20893 (lava 

Sidereal „ 27 32166 ,, 0 00000 „ 

Tiopical „ 27 32156 „ -0 00030 „ 

Anomalistic,, . 27 55460 ,, +0 23291 ,, 

Nodical „ . 27 21222 „ -0 10944 „ 

The moon at all times presents very nearly the same 
face to the earth. If this were rigorously the case, it 
would follow that the moon revolves about an axis per- 
pendicular to the plane of hex oibit m the same time m 
which she completes a sidereal revolution about the earth, 
and that the angular velocities of the two motions are 
exactly equal It is, however, proved by observation, that libration, 
theie aie some vanations m the apparent position of the 
spots cn the lunar disk Those which are situated veiy 
near the border of the disk alternately disappear and 
become usible, making stated periodical oscillations, which 
indicate a sort of vibratory motion of tbe lunar globe 
(apparent only), which is known by the appellation of the 
Libration, ' 

The rotation of the moon is sensibly uniform, while the 
motion of revolution is variable The apparent rotation 
occasioned by the revolution of the moon round the eaith 
is, consequently, not exactly counterbalanced by the leal 
rotation, which remains constantly the same. Hence the 
f diflerent points of the lunar globe must appear to turn 
about her centre, sometimes m one direction, and sometimes 
' m the contrary, and the same appearances be produced as 
would result from a small oscillation of the moon, in the 
plane of her orbit, about the radius vector drawn from her 
centre to the earth The spots near the eastern or western 
edge of her disk disappear according as her motion m her 
oibit is moie or less rapid than her mean motion. This is 
called the Libration m Longitude. Its maximum value 
corresponds to a rotation through 7° 45'. 

Fuither, the axis of rotation of the moon is not exactly 
perpendicular to the plane of her orbit ; hence the two poles 
of lotation, and those parts of her surface which are near 
these poles, arc alternately visible fiom the earth This is 
the Libration tn Latitude. Its maximum value amounts to 
6° 44' 

Again, the observer is not placed at the centre of the 
earth, but at its surface. Thus m the course of a day the 
moon appears to oscillate about her radius vector because 
of the earth’s rotation. This phenomenon constitutes what 
is called the Diurnal Libration , and is evidently the effect 
of the lunar parallax, and corresponds to it in amount, 
measured in minutes of arc. It theicforo never exceeds 
1° V 28" 8 

The libration in latitude and the diurnal libration were 
discovered by Galileo soon after the invention of the tele- 
scope. It was Hevelius who discovered and first explained 
the libration in longitude Regarding libration in gene- 
ral, it remains to be stated that, instead of one-half of 
the moon remaining invisible, about 4111 parts out of 
10,000 are absolutely and at all times unseen. If diurnal 
libration be neglected, about 4198 parts out of 10,000 may 
be regarded as altogether unseen. 

The nodes of _the lunar equator coincide with those of 
the moon's orbit. The mean inclination of the lunar 
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equator to the ecliptic is 1° 28' 42'. Mr Baily makes it 
1° 30' Since the descending node of the equator 

coincides with the ascending node of the orbit, it is evident 
that its plane lies on one side of a plane parallel to the 
plane of the ecliptic, while the plane of the orbit lies on 
the other. Thus the plane of the equator makes an angle 
of about 1° 30' with the first, and of 6° 39' with the 
second, on the average. But these angles are slightly 
variable. 

The coincidence of the nodes of the lunar equator and 
orbit ranks among the most curious discoveries of modern 
astronomy. It was shown by Lagrange to be a necessary 
consequence of the attraction which the earth exercises on 
the lunar spheroid. 

The various features of the moon’s surface have been 1 
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| observed with great interest since the discovery of the Spots on 
telescope, and astronomers have been at much pains to ,tile muun 
determine their selenographic positions. On account of 
their number, it has been found necessary to distinguish 
them by particular names. Biccioli designated the most 
conspicuous of them by the names of astronomers and 
other eminent men. Hevelius gave them the names 
belonging to countries, islands, seas, and regions on the 
earth, without reference to situation or figure. The 
nomenclature of Eiccioli is now universally followed. 
Delineations of the lunar disk have been given by Hevelius, 
in his Selenographia, by Cassini, Bussell, Schroter, Lohr- 
mann, and others. The subjoined engraving (fig. 36) gives 
a pretty accurate view of the appearance of the moon in 
her mean libra tion. 
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Fig. 36.— The Moon in her mean Libration (telescopic or inverted new). 


That there are great inequalities on the surface of the 
moon is proved by looking at her through a telescope at any 
other time than when she is full; for then there is no 
regular line bounding the dark and illuminated parts, but 
the confines of these parts appear as it were toothed and 
cut with innumerable notches and breaks ; and even in 
the dark part, near the borders of the enlightened surface, 
there are seen some small spaces illuminated by the sun’s 
beams. It is impossible that this should he the case, 
unless these shining points were higher than the rest of the 
surface, so that the rays of the sun may illumine their 


s ummi ts before they reach their basis. Portions of con- 
siderable extent are also perceived on the lunar surface, 
which are never brilliant like the other parts, but remain 
constantly obscure. These are thought by some to be old 
sea-bottoms ; they were formerly supposed to be seas, but 
this idea has been abandoned. Some of these cavities 
are upwards of four English miles in depth, and forty in 
circ umf erence at the orifice. An insulated mountain is fre- 
quently observed to rise in the centre of these enormous 
pits or caverns, and they are surrounded by high annular 
ridges, the masses of which would fill the enclosed cavities. 
% " II. — . ioi 
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Herschel imagined that he even observed volcanoes m 
activity , but it is now known that he mistook for volcanic 
light the effects of earth-light reflected from those parts of 
tlia moon’s sin face which have the highest 1 effective capa- 
city It has been urged that, as the brightness of the 
moon is sensibly equal at all times, she cannot be suirounded 
by an atmospheie similar to that of our earth. Moreover, if 
a lunar atmospheie existed, its influence would he percep- 
tible in the occupations of the planets, or fixed stais, by the 
moon The effects of refraction as exerted by an atmosphere 
resembling the earth’s would cause a star to remain visible 
for a considerable time after it had really passed behind the 
moon’s globe In fact, it is easily shown that an atmosphere 
like our eaith’s would prevent any star from being con- 
cealed at all It would render visible a star really placed 
directly behind the moon’s centre ; for the actual refractive 
effect required for this purpose would correspond to a 
deviation of the rays of light by about 1 6', or 8' in entering, 
and 8' m passing out of the lunar atmosphere. Now the 
earth’s atmosphere produces a refractive effect of 34' on an 
orb m the horizon, or more than four times as much as 
would be required m a lunai atmosphere m Older to render 
visible a star dnectly beyond the moon’s centre In point 
of fact, stars are occulted by the moon the instant they 
reach her edge ; or if at any time there is apparent delay, 
this is such only as may be fairly attributed to the effect 
of irradiation. 

In recent years the surface of the moon has been studied 
with increased care. 

Lunai Lohrmann, a laud surveyor of Dresden, planned the con- 

cIuilts struction of a lunar chart on alaige scale m twenty-five 
sections, and in 1824 the fiist four sections were published 
He was unable, however, to complete this arduous task, 
as failing sight compelled him to desist. He published m 
1838 a good general chart of the moon, 15£ inches in 
diameter. 

Amongst conti lbutions to this department of astionomical 
research must be mentioned the well-executed map by 
Messrs Beer & Madler (see their woik Der Monel). It is 
the result of seveial years’ careful study and miciometrical 
measurement of the surface of the moon, and every point 
discovered by the telescope has been laid down with great 
precision. In Der Mond these astronomers give the 
measurements of 919 spots, and 1095 determinations of 
the height of lunar mountains 

Schmidt of Athens has completed the most important 
contribution yet made to selenograpluc research. Passing 
over his earlier and, m his own estimation, unsatisfactory 
processes of charting, commenced m 1839, we may note 
that, according to his present plan, the complete chart has 
a diameter of 6 feet It is constructed, however, in 25 
sections (after Lohrmann’s plan), and these are now com- 
pleted. But the work still awaits publication, as the 
expenses of engraving must be very great, and are beyond 
Schmidt’s means 

Lunai pho" Photography lias been applied successfully to the work 

togmp iy. paring our satellite, though it will probably be long 

before photographic charts can be produced comparable 
with the work of Schmidt, or even of Beer and Madler, so 
far as details are concerned. 

The moon was first photographed by Dr J. W. Draper 
of New York, in 1840 Bond photographed jhe moon 
successfully in 1850, using the telescope of the Cambridge 
(U S.) Observatory. Between the years 1850 and 1857, 
the moon was photographed by Secchi in Borne, Bertch and 
Arnauld in Prance, Phillips, Crookes, Hartnnp, De la Eue, 
Fry, Huggins, Dancer, Baxendell, and others m England. 
Later, De la Eue produced lunar photographs of remark- 
able accuracy and beauty. But the very best pictures of the 
moon yet obtained are by Kutherfurd of New York, using 
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a lefractor of 11 J inches apeiture, anu. 13 feet focal length, 
corrected for the chemical lays 

A series ot interesting researches has been made into tic Moon’? 
light-reflecting capacity, or, m point of fact, the whiteness bll shtuesa, 
of our satellite, by Zollner of Leipsic. Bougucr had 
assigned to cue moon a brightness equal to ~uinnn) t]j P art 
of the sun’s. Wollaston made the propottion much smaller, 
determining it at a0 ^ - ^ th only Zollner employed tw o 
different methods of research. In one he determined the 
moon’s illumination by tests of her suiface bnghtness , in 
the other he obtained pomt-like images of the sun and moon 
for comparison with conespondmg images of candle-flames 
The results, lying between those obtained by Bouguer and 
Wollaston, are also in close agreement into se Accoidmg 
to the former method, the light of the full moon is ■ r i - b 1 0 0 - 0 -th 
pait of the sun’s light ; according to the other, the propor- 
tion is as one to 619,000. 

But the most mteiestmg results obtained by Zollner arc 
those relating to the varying bnghtness of the moon at her 
different phases He found that the defect of light when 
the moon is not full is much gieater than it w-onld be if 
the moon were a smooth but unpolished globe. From tho 
agreement between the observed results and an empnic 
formula, intended to conespond for phases within 70° of 
the full moon with the case of an oib giooved meridionally 
so that the slopes of the grooves’ sides aie inclined 52° to 
the surface, Zollner infers that tho average slope of the 
lunar elevations amounts to about 52°. The following table 
indicates the degree of approximation — 


Arc from Moon* 
place to point 
opposite 
the Sun. 

Theoretical Bughtnias 

Full Moon’s as 100 

Olwrrcd 

Brightness 

Zollner 

Moon regarded 
as smooth. 

Bj Zollnei’s 
formula 

+ 1° 

99 98 

98 60 

98-60 

5 

99 63 

92 79 

87 20 

8 

99 06 

88 41 

92 19 

11 

98 24 

84 04 

SB 76 

-13 

97 57 

81 21 

82 CO 

+ 19 

94 93 

72 29 

63 11 

24 

92 13 

65 15 

71 33 

27 

90 18 

61 00 

57-90 

-27 

9018 

Cl 00 

63-47 

+ 28 

89 50 

59 60 

56-15 

-28 

89 50 

59 60 

57-00 

+ 23 

85 82 

52 90 

4S 60 

-39 

80 87 

45 00 

41-70 

+ 40 

80 04 

43 70 

47 10 

41 

77 78 

42 50 

43 95 

-42 

76 27 

41-40 

38 00 

+46 

74 61 

36 70 

36 10 

-52 

68 87 

27 63 

29 11 

+ 58 

62 91 

24 30 

27 lo 

-62 

58 89 

20*60 

20-40 

-69 

51 82 

15-20 

11-60 


Chapter XI . — Eclipses of the Sun and Moon. 

Strictly speaking, the term eclipse extends to all cases in Eclipses, 
which one celestial body is wholly or partially obscured by 
another, either by direct intervention or by the interception 
of light flluminatmg the former, so that the term includes 
transits of inferior planets, the concealment of stars by the 
moon or by a planet, or the concealment of a satellite by 
its primary. But the term eclipsr is for convenience limited 
to the three following orders of phenomena ; — (1.) The total 
or partial concealment of the sun by the moon, called a 
solar eclipse. (2 ) The obscuration of the moon by the 
shadow of the earth, called a lunar eclipse. (3.) The con- 
cealment of a satellite of a planet by the shadow of the 
primary, called eclipses of satellites, and distinguished 
from cccdtations in which the disk of the primary hides 
the satellite from view. 
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ECLIPSES ] 

Solar and lunar eclipses can be considered together, so 
far as the general law of their sequence is concerned. From 
what has been already shown, it follows that, if the motions 
of the sun and moon could be watched continuously from 
the centre of the earth, the moon would be seen to pass 
round the star-sphere once m each sidereal month on a 
path inclined about 5° 8' to the ecliptic, while the sun 
would complete the circuit of the ecliptic once m a 
sidereal year, and the moon would pass the sun’s place once 
in each synodical month. The place of conjunction of the 
sun and moon would clearly pass round the star-sphere, 
advancmgly, making the complete circuit of the heavens 
once m each year on the aveiage, and the same would 
happen with the place of conjunction of the moon and the 
point directly opposite the sun. Moreover, as the moon 
at these conjunctions would, of couise, be on her own 
apparent oibit, and that oibit is inclined to the sun’s, it is 
clear that, supposing the moon’s orbit fixed, the conjunc- 
tions of sun and moon during one-half of the year would 
occur with the moon in the northern half of her apparent 
orbit, and those m the other half would occur with the 
moon in the southern half of her orbit The same would 
he true of the conjunctions of the moon with the point 
opposite the sun, only, of course, the halves of the lunar 
orbit would be interchanged. At or near the time when 
the place of either conjunction was crossing from the 
northern to the southern side of the moon’s orbit, or vice 
versa, the conjunction would occur with the moon so near 
to the ecliptic, that if the conjunction was one of sun and 
moon, she would hide the sun’s disk wholly or paitially, 
while, if the conjunction was one of the moon with that 
point opposite the sun towards which the eaith’s shadow 
is thrown, she would enter that shadow wholly or partially. 
In othei words, at two seasons separated by six months 
there would be eclipses of the sun or moon, 01 both, wheieas 
during the intervening months no eclipses would occur. 

The number of eclipses which could occur in either 
eclipse-season would depend on the rate at which the points 
of successive conjunction appioached and left the ecliptic, on 
the proximity necessary for the occurrence of an eclipse of 
either sort, and also on the manner in which the lunar node 
happened to be passed For example, suppose that a con- 
junction of the sun and moon occuired when the moon 
was exactly at a node, so that a central eclipse of the sun 
occurred , then, half a synodical month before and half a 
synodical month after that conjunction, there would be a 
conjunction of the moon with the point opposite the sun, 
and the moon being only half a month’s journey from her 
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I node, would be at a point of her orbit not far from the 
! ecliptic. But the extent of the earth’s shadow is such, 
that the moon would only be partially m the penumbra, 
and penumbral lunar eclipses are not considered by 
astronomers. There would therefore be only one eclipse in 
such an eclipse-season, viz , a central solar eclipse, Next, 
suppose that when the moon was at her node, she was 
exactly opposite the sun, then there would be a total 
lunar eclipse Half a lunation later and earlier she would 
be in conjunction with the sun, and she would be at a 
point of her orbit not far from the ecliptic. In this case, 
although duung half a month fiom nodal passage the 
moon supposed to be viewed from the earth’s centre gets 
to a distance from the ecliptic exceeding the sum of her 
own and the sun’s semidiameters, and therefore so viewed 
would pass clear of the sun, yet for the eaith, regarded as 
a whole, she would not pass quite clear of the sun, In 
other words, for those paits of the earth wheie the effect of 
parallax would shift the moon most towards the sun, 
there would be a slight partial solar eclipse at the conjunc- 
tion following or preceding the total lunar eclipse. In 
this case, then, there would be three eclipses, one lunar and 
total, the other two solar and paitial, These results would 
be approximated to if the conjunction of sun and moon in 
the fiist case, oi of moon and sun-shadow in the second 
case, occurred with the moon very near a node. But 
otherwise theie would be an eclipse either solar or lunar a 
few days before her nodal passage, and another either 
lunar or solar a few days after her nodal passage, and no 
other echpse of either sort in that eclipse-season 

All this coiresponds to the actual conditions except in 
one respect. The lunar nodes retrograde, so as to meet the 
advancing conjunction-points of either kind, and thus, 
instead of a year being occupied m the complete circuit of 
the conjunctions, the actual interval has foi its mean value 
the mean interval between tho successive conjunctions of 
the sun with the nsmgnodeof the moon’s orbit, or 346 607 
days. Accordingly, the average interval between successive 
eclipse-seasons is 173 3 days instead of half a sideieal 
year 

Eclipses of both sorts are illustrated in fig. 37. Here E Theory of 
is the eaith, and tho moon is shown in two places — at M, eclipses, 
directly between the earth and sun, and at the point 
opposite M, m the heart of the earth’s shadow-cone. The 
true geometucal shadows of the earth and moon are shown 
black, the true geometucal penumbras are shaded (of course 
the vertical dimensions m the figure have been enormously 
exaggerated) The distance EC is variable, being as gieat 
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Fig. 37. 


as 870,300 miles when the earth is in aphelion, and as I the earth as the moon’s orbit. In figs. 38 and 39 the 
small as 843,300 miles when the earth is in perihelion. | extremity of the moon’s shadow is shown on a larger scale, 

in one case falling short of the earth, in 
the other extending beyond the earth. 
For the moon’s conical shadow has a 
length which varies in the same propor- 
tion as the earth’s shadow, that is, as 
8703 to 8433 ; and the absolute length 
thus varies from 229,780 miles (fig 38) 
to 237,140 miles (fig. 39). Since the 
moon’s greatest mean and least distances 
are respectively 252,984 miles, 238,818 
Fi S' 39> miles, and 221,593 miles, it follows 

The earth’s shadow thus extends about 3 £ times as far from j that for solar eclipses we have— 




(Belize 

limits 


Kumber of 

eclipses 

annually, 


804 


ASTRONOMY [THEomiCAi— 


San m perigee 


J in apogee . 
at mean distance 
in perigee 


{ ]) in apogee 

at mean distance 
in perigee 


Tomt C is 23,204 miles fiom 
oatth (fig 33) 

Point 0 is 9038 miles fiom 
earth (fig 38) 

Point C is 8187 miles beyond 
earth (fig 39). 

Point C is 15,844 miles ficm 
earth (fig 38) 

Point C is 1678 miles from 
earth (fig 38) 

Point C is 15,547 miles be- 
yond earth, (fig 89) 


These numbers correspond to the fact that the limits 
between which the apparent diameter of the sun vanes are 
32' 36" 4 and 31' 31" 8, while the lunar disk varies in 
diameter from 33' 31" 1 to 29' 21"'9, so that m a central 
solar eclipse, where the sun is m perigee and the moon 
in apogee, the sun’s disk extends beyond the moon’s by 

i (32' 36" 4 - 29' 21" 9), or by 1' 37" 2 , 

while the sun is m apogee and the moon in perigee, the 
moon’s disk extends beyond the sun’s by 

\ (33' 31" 1 - 31' 31" 8) or by 59" 6. 

In the former case, or any case in which the sun’s disk 
exceeds the moon’s so that m central eclipse a ring of sun- 
light is seen, the eclipse is called an annular solar eclipse, 
while, if the moon’s disk exceeds the sun’s, and the whole 
of the sun is thus eclipsed, when the centres of the disks 
coincide, the eclipse is called a total solar eclipse When 
only a part of the sun is hidden, and no annulus is formed, 
the eclipse is called a partial solar eclipse. It is clear 
that an eclipse which is total or annular for certain parts 
of the earth will be partial elsewhere , and m cases (which 
occur very seldom, however) where the point C falls between 
E and a, fig 38, the eclipse will be total along a eertam 
part of the central track, and annular along the rest of 
that track In a total eclipse the greatest possible breadth 
of the total shadow m' (fig 39) is about 173 miles. This 
is the minor axis of the shadow-ellipse 
The following table, combined with the fact that the 
moon’s gieatest apparent diameter is 33' 31" 8, will be suffi- 
cient to illustrate the general conditions of lunar eclipses 
and the limits foi totality : — 

Apparent diameters 
of oaith’s shadow 


amount together to 346 6 days, cr fall short of a year by 
about 1 9 days Hence there cannot be three eclipse-seasons 
in a year, for each eclipse-season lasts on the average 33 
days. Suppose an eclipse-season to begin with the begin- 
ning of a year of 366 days The middle of the season 
occurs at about midday on January 17, the middle of the 
next eclipse-season 173 3 days later, or on the evening of 
July 8 , and the middle of the third occurs yet 173 3 days 
later, or on December 29, early m the forenoon, so that 
nearly the whole of the remaining half belongs to the fol- 
lowing year. This is clearly a favourable case for the oc- 
currence of as many eclipses as possible dui mg the year. 
If all three seasons could be of the class containing three 
eclipses, there would he eight eclipses in the year, because 
the second eclipse of the third season would occur m tho 
middle of that season. This, however, can never happen. 
But there may be two seasons, each containing throe 
eclipses, followed by a season containing two eclipses, only 
one of which can occur m the portion of the eclipse-season 
falling withm the same year. In this case theie would be 
seven eclipses m the year So also there would be seven 
if in the first season there weie three, m the second two, 
and in the third three, for then the portion of the third 
falling within the year, being rather inoie than one-half, 
would comprise two eclipses. So also if the three succes- 
sive seasons comprise severally two, three, and three eclipses. 
The same would clearly happen if the year closed with the 
close of an eclipse-season. 

There may then be as many as seven eclipses in a year, 
m which case at least four eclipses will be solar, and at 
least tlnee of these partial, while of the lunar eclipses two 
at least will be total. 

As regards the least possible number of eclipses, it is ob- 
vious that, as there must be two eclipse-seasons in the year, 
and at least one eclipse m each, we cannot lme loss than 
two eclipses m the course of a year. When theie are only 
two, each eclipse is solar and central. 

As regards intermediate cases, we need make no special 
inquiry. Many combinations are possible. The most com- 
mon case is that in which there are four eclipses — two solar 
and two lunar Further, it may be noticed that, whatever 
the number of eclipses, from two to seven inclusive, there 
must always be two solar eclipses at least in each year. 
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It may be added that an eclipse of the sun can only 
occur when the moon at the time ef mean conjunction with 
the sun is withm 19|° of her node, and will certainly occur 
if she is withm 13^° A lunar eclipse can only happen 
when she is withm 1 3^° of her node, at the time of mean 
opposition to the sun, and will certainly occur if she is 
within 7°, hut the limits are somewhat wider than those 
for solar eclipses, if penumbral lunar eclipses be counted 
It is convenient to notice that in every period of 21,600 
lunations there are, on the average, 4072 solar eclipses and 
2614 lunar eclipses, besides 1617 penumbral lunar eclipses — 
that is, 4231 lunar eclipses including penumbral ones. 

Noting that eclipse-seasons last on the average about 
33 days, and that three eclipse-seasons each having three 
eelipses cannot occur m succession, it is easy to determine 
the greatest and least numbeT of eclipses which may occur 
in any single year. The average interval between succes- 
sive eclipse-seasons is 173 3 days. Two such intervals 


Chapter XII . — The Planet Mars. 

After Yenus, Mam is the planet whose orbit is neaiest^ 11 *- 
to the earth His diameter is about 4400 miles, and his 
volume about one-sixth of the earth’s, his mass, however, 
is little more than one-ninth of hers, his density being 
estimated at only -^ths of the earth’s His mean distance 
from the sun is about 139 millions of miles ; but the eccen- 
tricity of his orbit amounting to 0 093262, his greatest 
and least distances differ considerably from this mean 
value, amounting to 152,304,000 and 126,318,000 miles 
respectively. It follows that lus distance from the earth 
when m opposition varies largely— in opposition near his 
perihelion his distance is about 33,800,000 miles, whereas, 
when he is near aphelion, his opposition-distance amounts 
to 61,800,000 miles. As he is also more brightly illumin- 
ated by the sun when in perihelion, it follows that he 
appears much brighter when m opposition at that part of 
his orbit. In fact, the brightness of Mars at opposition 
near perihelion bears to his brightness at opposition near 
aphelion, the ratio 

(61,800,000) 2 x (152,304,000) 2 ; (33,800,000) 
x (126,318,000)2, or about 34 . 7. 

In other words, the planet is nearly five times as bright at 
one of the favourable oppositions as at one of tho unfavour- 
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able The planet’s synodical period being 779 936 days, or 
two years and about 494 days, it follows that the place of 
opposition performs a complete circuit of the ecliptic m an 
average period of rather more than 7 times the synodical 
period (for 7 x 49-j days = 346£ days, so that the change in 
the place of opposition nearly corresponds to the earth’s 
yearly motion) The correspondence is nearer if two 
circuits of the ecliptic be taken, for 15 synodical revo- 
lutions are equal to 11, 69 9 ‘040 days, and 32 sidereal 
years are equal to 11,688 2048 days, or not quite 11 days 
less But a much nearer agreement still is effected in 79 
yearn, which differ by little more than two days from 42 
sidereal revolutions of Mars So that if at any time Mars 
in opposition has been very favourably placed for observa- 
tion, the same condition of things, or very nearly so, will 
be brought about after 79 years For instance, 
in the opposition of 1719, Mars was within 2|° 
of perihelion, and shone so brightly as to be mis- 
taken for a new star. He was similarly situated 
at the opposition of 1798, and will again be so 
situated when m opposition in 1877. 

It is said that Fontana first noted the spots of 
Mars, and suspected the planet’s rotation. But 
Fontana’s credit is shaken by his alleged dis- 
covery of seven Jovian satellites Cassini ob- 
served the spots at Bologna in 1666, and having 
continued his observations for a month, deter- 
mined the planet’s rotation-period as 24 h. 40 m 
Observers at Borne, mistaking two opposite faces 
of the planet for the same face, deduced the penod 
1 3 h. Cassini in 1 670 again observed the planet, 
obtaining the same rotation-period as before 
Maraldi in 1704 noted changes m the shape of 
the spots, but from some which underwent little 
change, he deduced the rotation-period 24 h. 39 m 
In 1719, when (as already mentioned) Mars was 
exceedingly well placed for observation, Maraldi 
again carefully observed the planet, deducing from 
the observations of 37 days a rotation-period 
identical with Cassini’s. 

Besides the dark spots, which have a somewhat _ 
colour, the rest of the disk being mostly ruddy, astronomers 
had noticed a portion of the disk around the south pole 
which was brightly white. Maraldi states that this spot had 
been observed for 60 years before his later observations 
were made One part seemed fainter than the rest, and 
this portion was subject to considerable changes, occasionally 
disappearing, while the brighter part was constantly seen. 

Sir W. Herschel examined a similar bright region around 
the north pole, which had not before his time been well 
seen, because the northern regions of the planet are only 
bowed towards us when the planet is traversing the parts of 
its orbit near aphelion. Herschel’s powerful telescopes, 
however, enabled him to examine the planet during opposi- 
tions occurring m any part of the ecliptic The magnifying 
powers he used were sometimes as high as 932, and with 
this the south polar spot was found to be 41" in diameter 
From these observations Herschel concluded that the 
diurnal rotation of Mars is accomplished in 24 h. 39 m 
21§ s., that his equator is inclined to his orbit at an angle 
of 28° 42', and his axis of rotation to the axis of the eclip- 
tic at an angle of 30° 18'. 

The bright appearance so remarkable about the poles of 
Mars was ascribed by Herschel to the reflection of light 
from mountains of ice and snow accumulated in those 
regions. 

“The analogy between Mars and the earth,” he says, “is per- 
haps by far the greatest in the whole solar system Their diurnal 
motion is nearly the same, the obliquity of their respective ecliptics 
not very different , of all the superior planets, the distance of Mars 


from the snn is by far the nearest alike to that of the earth , nor 
will the length of the Martial year appear very different from what 
we enjoy, when compared to the surprising duration of the years of 
Jupiter, Saturn, and the Georgium Sidus It v e then find that the 
globe we inhabit has its polar legions frozen and covered with moun- 
tains of ice and snow, that only partly melt when alternately ex- 
posed to the sun, I may well be permitted to surmise that the 
same causes may probably have the same effect on the globe of 
Mars ; that the bright polar spots are owing to the vivid reflection 
of light fiom frozen regions , and that the reduction of those spots 
is to he ascubed to then being exposed to the sun.” 

According to Herschel, the ratio of his equatorial and 
polar axes is 103 to 98. Schrotei estimates the same 
ratio to be that of 81 to 80, but later observers have found 


Observations of Mars m recent times have added largely Charts oi 
to our knowledge of the planet. Mas, 



Fiq 40. — Chart of Mars on Mercator’s Projection. 

From drawings by Beer and Madler (1830-1857), Dawes 
(1856-1866), De la Bue, Secchi, and others, Proctor has 
constructed the above chart of the planet (fig 40) 



Fxa. 43.— Mars, May 19, 1873, 
12.30 G. M T. 


Fid. 44. — Mars, May 13, 1873, 
12 30 G. M T. 


But the latest drawings, taken during the opposition of 
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1873, 'while showing excellent agreement with the chart 
as respects the southern parts of Mars, present some features 
in the northern hemisphere (more favourably seen m 1871 
and 1873 than for many previous yeais) which are want- 
ing in the above chart This will be manifest from the 
views here given (figs 41, 42, 43, and 44), obtained by 
Mr Knobel, F It A S , with an 8-inch reflector of the 
Browmng-With construction 

The shape of the planet has beon repeatedly measured, 
hut the results are not accordant A set of measures made 
at Greenwich with a double-image micrometer m 1845 gave 
for the ellipticity, and another set in 1852 gave 
Arago contends for an ellipticity of the result of the 
Pans measures But some observers can detect no differ- 
ence between the polar and equatorial diameters; some 
even find the polar diameter longer than the equatonal 
Adhuc snbjudice lis est 

The planet’s rotation has been determined more accurately 
than was possible m Herschel’s time Beei and Madler, 
fiom their observations in 1830-1837, deduced the rotation- 
period 24 h 37 m 23 8 s , and showed how Herschel had 
omitted to count one complete rotation when he deduced 
the penod above mentioned Kaiser of Leyden, by com- 
paring his own observations in 1862 with those of Beer 
and Madler, Sir W. Herschel, and finally (carrying back 
the research) with an observation made by Huyghens in 
1672, deduced the period 24 h 37 m 22 62 s 

Proctor, by a similar process, extending from observa- 
tions made m 1869 backwards to an observation by 
Hooke m 1666 (NS), deduced the penod 24 h. 37m 
22 735 s Kaisei contended for the accuracy of his result, 
asserting that Hooke’s pictures were less trustworthy 
than Huyghens’s. But recently, in 1873, Proctor has 
detected three errors in Kaiser’s computation, who has 
reckoned the years 1700 and 1800 as leap years instead 
of common years, and made a further error of a day in 
correcting Hooke’s date from old Btyle into new When 
account is taken of these corrections, Hooke’s observations 
and Huyghens’s are easily reconciled Due weight being 
given to each, thepenod 24 h. 37m 22 72 s results, a value 
probably lying withm 0 01 s. of the true sidereal rotation- 
period of the planet 

It remains only to be added, that the spectroscopic 
observations of Mr Huggms show that the vapour of water 
is present m the atmosphere of Mars, a discovery of great 
interest and importance. A volume, however, instead of 
the limited space which is here available, would be required 
to discuss fully all that has been discovered respecting the 
planet Mars. 

Chapter XIII. — Asteroids, or Minor Planets 

On the first day of me present century a new planet was 
discovered, which, although m one sense seeming to fill up a 
gap m the solar system, was yet unlike any hitherto known 
member of the planetary family. Kepler and Titius, 
followed in later times by Bode, had adopted the view 
that a planet was wanting to complete the symmetry of 
the solar system, as indicated by a certain law of progres- 
sion m the planetary distances. This law is presented in 
the following table, which includes Uranus (known to Bode, 
hut not to his predecessors in the recognition of this law) .— 


Mercury 

| Venus 

Earth 

Mars 

Missing 

Planet 

Jupiter 

Saturn 

Uranus 

4 

4 

4 

4 

4 

4 

4 

4 

0 

3 

6 

12 

24 

48 

96 

192 

4 

7 

10 

16 

28 

52 

100 

196 

39 

7*2 

10 

15 


52 

95 | 

192 


[theoretical— 

1 Heie the series 7, 10, 16, &c, is obtained by adding to 
4 successively the numbers 3, 6, 12, 24, <kc , forming a 
geometrical senes , and the distances of Venus, the earth, 

Mars, Jupitei, Ac., which are indicated in the lowest row, 
are found to correspond with the members thus obtained 
very closely indeed. Mercury is included m the above 
table, though the proper number to add to the constant 
4 would be 1£, not zero, and thus the distance of Mercury 
is really less than ^-ths of the proper distance according 
to the law of progiession And m passing it may be 
noticed that the distance of Neptune on the outbide of the 
system differs as markedly from that indicated by the 
above law as the distance of the innermost known planet, 
for the law gives the distance of the next planet beyond 
Uranus as 388 on the scale above used, whereas the real 
distance of Neptune is 300 on that scale However, 
towards the close of the last century, when Qianus had 
but lately been discovered and found to obey the law of 
distances, it was natural that the attention of astronomers 
should be directed to the strange gap m the series between 
Mars and Jupiter So gieat was the confidence with 
which many now regarded the law, that the theory was 
advanced that a planet invisible to the naked eye w T as 
tiavelling within the seemingly vacant space , and through 
the exertions of Baion de Zach, an association of 24 astro- 
nomers was formed to search the zodiac for the unseen 
planet. Yet the discovery was not made by any member 
of this society. "Wollaston had laid down a star m his 
catalogue where no star could be seen. Piazzi carefully 
examined the neighbourhood, to determine whether some 
star really existing there had been misplaced by Wollaston 
On January 1, 1801, he noted a small star m Taurus, 
which on January 3 had changed its place. He w rote to 
Onani and Bode, but the planet, which was at its station- 
ary point, following opposition, on January 12, had become 
invisible owing to its approach to the sun, before the letter 
reached them, and Piazzi himself fell ill soon after. But 
Gauss the eminent mathematician undertook to compute 
the new planet’s orbit and motions fiom the observations 
made by Piazzi, and at length, after long searching, Do 
Zach rediscovered the planet on December 3, 1801, Gibers 
independently discovering it on the following evening 
The planet wa3 found to correspond well with the theoiy 
which had suggested the search for it, since its distance is 

2 767 where the earth’s distance is represented by unity, or 
27 67 on the scale used m the above table. Piazzi gave to 
the new planet the name Ceres Besides differing from 
the other known planets in being so small as appaiently 
to belong to a different order, Ceres was found to ha we an 
inclination (of more than 10£°) exceeding largely even that 
of Mercury. But these anomalous relations w T ere soon 
found to be but the first indications of a discovery alto- 
gether more remarkable. 

Dunng his long and arduous search for Ceres, Dr Olbers p a ius 
of Bremen had had occasion to examine with peculiar 
care the stars near her path. On March 28, 1802, 
he observed a star near Bode’s stars 20 and 191 Virginia, 
where he felt sure that no star had existed duiing his 
former observations. After two hours it had moved 
very much as Ceres had done when he had first seen 
her almost in the same spot. Subsequent observations 
showed that thin was a small planet (to which the 
name Pallas was given) travelling m an orbit having a 
mean distance of about 2*770 (earth’s as 1), slightly 
exceeding, therefore, that of Ceres, but with an eccentricity 
of 248, considerably exceeding that of any known planet, 
and an inclination of 34° 39', exceeding the sum of the 
inclinations of all the other planets together. The effect 
of this great inclination on the geocentric position of the 
planet is even more remarkable than the heliocentric range 
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of more than 69° in latitude Foi when Pallas 13 at her 
greatest heliocentne latitude, and near opposition, her 
geocentuc latitude exceeds 42° This is very different from 
Venus’s range of less than 9° in geocentric latitude, which 
had been regarded as the maximum, and had led astrono- 
mers to assign to the zodiac a breadth of 18°. A zodiac to 
include the asteroids should be 90° m breadth, and would 
cover ^ths of the whole heavens 

Even more remaikable, however, was the discovery of 
two planets having nearly the same mean distance from 
the sun The supposition that yet otheis might be found 
was natuially suggested, indeed, Olbers was led to con- 
jecture that Ceres and Pallas aie but fragments of a larger 
planet formerly cnculating at the same distance, and 
shattered by some tiemendous internal convulsion, and he 
proposed that search should be made where the paths of 
these planets nearly intersect For if his theory were true, 
this must be the legion wheie the explosion took place, 
and the fragments must continue to pass through that region 

While Harding of Lilienthal was chaitmg the stars 
near the paths of Ceres and Pallas m the region thus 
indicated, he determined, on September 2,1804, the position 
of a small star m Pisces, near 93 and 98 of Bode’s cata- 
logue. On Septembei 4 the star was no longer m the 
same position It was found to be a planet (to which the 
name Juno was given) travelling at a mean distance of 
2 67 (considerably less than that deduced for Ceres and 
Pallas), m an 01 bit having eccentricity 0 257, and inclina- 
tion 13° 1' The effect of this gieat eccentricity is remark- 
able, as may be thus indicated : — supposing the apsides of 
the oibit to correspond to the planet’s solstices, then the 
summer of one hemisphere is only half as long as the 
winter of that hemisphere, or as the summer of the other. 

Next Olbeis, pursuing the same method, discovered 
Vesta, moving in an orbit having mean distance 2 373 (far 
less even than Juno’s), eccentricity 0 0898, and inclination 
r n , 

A long interval then elapsed without the discovery of 
any new members of this remarkable family It was not 
until December 8, 1845, that the fifth was recognised 
On that night M. Hencke, an amateur astronomer of 
Diiessen, discovered the body since named Astrsea. He 
communicated his discovery to Encke and Schumacher, 
who confirmed it by observations made with more powerful 
telescopes. M Hencke also discovered the sixth planet, 
on July 1, 1847. Since that time not a year has passed 
without the discovery of one or more minor planets j and 
in some years as many as ten or twelve have been added. 

At present (April 1875), the total number known amounts 
to 143, as shown m the following table, which gives also 
the names of the discoverers, as well as the date and place 
of discovery It is to be observed that Melete, numbered 
56, was mistaken for 41 till January 1859. 


No. 

Name 

Data of Discovery 

Discoverer. 

Place of Discovery 

1 

Ceios 

1801, January 1 

Piazsrt 

Palermo 

2 

Pallas 

1802, March 28 

Olbeis 

Bremen 

8 

Juno 

1804, September 1 

Haiding 

Lilienthal 

4 

Vesta 

1807, March 29 

Olbeis 

Bremen 

E 

Astrosa 

1845,Decembei 8 

Hencke 

Diiessen 

8 

Hebe 

1847, July! 

Hencke 

Di lessen 

7 

Iiis 

August 13 

Hind 

London 

8 

Flora 

October 18 

Huid 

London 

9 

Metis 

1848, April 25 

Gi aham 

Markiee 

10 

Hygeia 

1849, April 12 1 

De Gaspails 

Naples 

11 

Paithenope 

1850, May 11 

Do Gasparls 

Naples 

12 

Victona 

September 13 

Hmd 

London 

18 

Egena 

November 2 \ 

De Gaspails 

Naples 

14 

Irene 

1851, May 19 

Hmd 

London 

IS 

Eunomia 

July 29 

De Gasparls 

Naples 

16 

Psyche 

1852, March 17 

De Gasparls 

Naples 

17 

Thetis 

April 17 

Luther 

Bilk 

18 

Melpomene 

Juno 24 

Hind 

London 

19 

Forluna 

August 22 

Hind 

London 

20 

Mass ilia 

Septembei 19 

De Gasparls 

Naples 

21 

Lutetla 

1 November 15 

Goldschmidt 

Paris 
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No 

Name 

1 Date of Disco veiy 

Discoverer 

Place of Discovery 

2 

Calliope 

1852, November!' 

Hind 

London 

2. 

Thalia 

Decembei 15 

Hind 

London 

24 

Themis 

1853, Apul 6 

De Gaspans 

Naples 

2 

Phocea 

Apul 6 

Chacornac 

Marseilles 

2£ 

Prosupina 

May 6 

Luther 

Bilk 

27 

Euteipe 

Novembei 8 

Hind 

London 

28 

Bellona 

1854, Maicli 1 

Luther 

Bilk 

29 

Amphitntc 

Maich 1 

Maith 

London 

30 

Urama 

July 22 

Hind 

London 

31 

Euphiosyne 

September 1 

Ferguson 

Washington 

32 

Pomona 

Octobei 20 

Goldschmidt 

Pans 

33 

Poljhjmnia 

Octobei 28 

Cliacornae 


34 

Ciice 

1855, Apul 6 

Chacornac 


35 

Leucothea 

Apulia 

Luthei 

Bilk 

36 

Atalanta 

Octobei 5 

Goldschmidt 

Pans 

37 

Fidcs 

Octobei 5 

Luther 

Bilk 

38 

Leda 

1856, Januaiy 12 

Chacornac 

Pans 

39 

Lastitia 

Februai y 8 

Chacornac 

Pai is 

40 

narmoma 

March 31 

Goldschmidt 

Pans 

41 

Daphne 

May 22 

Goldschmidt 

Tans 

42 

Isis 

Maj 23 

Pogson 

Oxfoid 

48 

Anadne 

1857, Apul 15 

Pogson 

Ovfoid 

44 

Njsa 

May 27 

Goldschmidt 

Pans 

45 

Eugenia 

June 28 

Goldschmidt 


4G 

Hcstia 

August 16 

Pogson 

Ovfoid 

47 

Aglaia 

Septembei 15 

Luther 

Bilk 


Dons 

Septembei 19 

Goldschmidt 

Pans 

49 

Pales 

Septembei 19 

Goldschmidt 

Pans 

50 

Vugmia 

Octobei 4 

1 ei guson 

Washington 

51 

Nemausa 

185S, Januaiy 22 

Lament 

Nismes 

52 

Euiopa 

Februai y 6 

Goldschmidt 

Pans 

E3 

Calypso 

Apnl 4 

Luther 

Bilk 

54 

Alexandia 

September 10 

Goldschmidt 

Pans 

65 

Pondoia 

September 10 

Scaile 

Albany, U S 

56 

Mclete 

1857, September 9 

Goldschmidt 

Pans 

67 

Mnemosyne 

1859, Septembei 22 

Luther 

Bilk I 

68 

Concordia 

I860, Maich 24 

Luther 

Bilk 

69 

Olympia 

Septembei 12 

Chacomae 

Pans 

60 

Echo 

Septembei 15 

1 erguson 

Washington 

61 

Danae 

September 19 

Goldschmidt 

Chatillon-sous-Bagneuv 

62 

Eiato 

October 10 

Forster 

Beilin 

63 

Ausonta 

1861, Febiuaiy 10 

De Gaspans 

haples 

64 

Angelina 

March 4 

Tempel 

Maiseilles 

65 

Cybelo 

March 8 

Tempel 

Mai soil! es 

66 

Maia 

Apul 9 

luttle 

Cambndgo, U 3 

67 


Apitl 17 

Pogson 

Madras 


Leto 

Apul 29 

Luther 

Bilk 

69 

Ilespeiia 

Apul 29 

Sclilapaiolli 

Milan 

70 

Panopea 

May6 

Goldschmidt 

Tontenay-auv- Roses 

71 

Niobo 

August 13 

Luthei 

Bilk 

72 

Teioma 

May 29 

Fcteis 

Clinton, U S 

73 

Cijtie 

1862, Apul 7 

Tuttle 

Cambiidge, U S 

74 

Galatea 

August 29 

Tempel 

Maiseilles 

75 

Em } dice 

Septembei 22 

Peteis 

Clinton, U S 

70 

Frein 

October 21 

d’Anest 

Copenhagen 

77 

Friggn 

Novembei 12 

Peteis 

Clinton, U S 

78 

Diana 

1863, March 15 

Luther 

Bilk 

79 

Euiynomo 

Septembei 14 

WafBon 

Ann Arbor, U fl 

80 

Sappho 

1864, May 3 

Pogson 

Madias 

81 

Teipsichoie 

September 30 

Tempel 

Maisoilios 

82 

AJcmene 

Novembei 27 

Luther 

Bilk 

83 

Bcatiix 

1865, Apul 26 

De Gaspails 

Naples 

84 

Cho 

August 25 

Luther 

Bills 

85 

Io 

Septembei 19 

Peteu 

Clinton, U S 

86 

Semele 

1866, Januaiy 0 

lietjon 

Beilin 

87 

Syhia 

May 16 

Pogson 

Madias 

88 

Thisbe 

June 15 

Peteis 

Clinton, U S 

89 

Julia 

August 6 

Stdphan 

Maiseilles 

90 

Anti ope 

October 1 

Luther 

Bilk 

91 

.ffigina 

Novembei 4 

Stdphan 

Marseilles 

92 

Undma 

1867, July 7 

Peteis 

Clinton, U S 

93 

Miner; a 

August 24 

Watson 

Ann Aibor, US 

94 

Auioia 

Septembei 26 

Watson 

Ann Arbor, U 3 

95 

Aiethusa 

November 23 

Luther 

Bilk 

96 

jEglo 

18CS, February 17 

Coggia 

Marseilles 

97 

Clotho 

Februai y 17 

'I cmpel 

Maiseilles 

98 

Ian the 

April 18 

Peteis 

Clinton, U S 

99 

Dike 

May 29 

Borclly 

Marseilles 

00 

Hocate 

July 11 

Watson 

Ann Aibor, U S 

01 

Helena 

August 16 

Watson 

Ann Aibor, U S 

02 

Miriam 

August 22 

Teters 

Clinton, U S 

03 

Hera 

September 7 i 

Watson 

Ann Arbor, U S 

04 

Clymene 

September 13 

Watson 

Ann Arbor, U S 

05 

Artemis 

September 16 

Watson 

Ann Aibor, U S 

.06 

Dione 

October 10 

Watson 

Ann Arbor, U S 

07 

Camilla 

November 17 

Pogson 

Madias 

.08 

Hecuba 

1869, April 2 

Luther 

Bilk 

.09 

Fellcitas 

October 9 

Peters 

Clinton, TI S 

10 

Lydia 

1870, Apiil 19 

Borelly 

Maiseilles 

11 

Ate 

August 14 

Peteis 

Clinton, U S 

12 

Iphigenia 

September 19 

Peters 

Clinton, US 

.18 

Amalthca 

1871, March 12 

Luther 

Bilk 

14 

Cass andi a 

July 24 

Peteis 

Clinton, U S 

.16 

Thyia 

August 6 

Watson 

Ann Aiboi, U S 

.16 

Sirona 

Septembei 8 

Peteis 

Clinton U S 

17 

Lomia 

September^ 

Boielly 

Marseilles 

18 

Peitho 

1872. Match 15 

Luther 

Bilk 

.19 

Althaia 

Aprils 

Watson 

Ann Art) or, U S 

.20 

Lachosis 

Apnl 10 

Borelly 

Marseilles 

.21 

Hermione 

May 12 

Watson 

Ann Arbor, U S 

.22 

Gcrda 

July 31 

Peters 

Clinton, U S 

.23 

Brnnhilda 

July 31 

Peters 

Clinton, U S 

24 

Alcestis 

August 23 

Peters 

Clinton, I7JS, 

.25 

Libei atris 

September 11 

Prosper Henry 

Paiis 

.26 

Velleda 

Novembei 6 

Paul Hem y 

Pans 

:27 

Johanna 

November 5 

PiosperHcmy 

Paris 

.28 

Nemesis 

November 25 

Watson 

Ann Arbor, (J S 
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So 

Name 

Date of Discoveiy 

Diseoveier 

Place of Disco; ery. 

129 

Antigone 

1873, Febiuan 5 

refers 

Clinton. U S 



Febiuaiy 17 

Petus 

Clinton, U S 


Vala 

11 a; 26 

Peteis 

Clinton, U S 



June 13 

Watson 

Ann Arbor, U S 

133 

Cyiene 

August 16 

Watson 

Ann Aibor, US. 

134 

Sophiosyne 

September 27 

Luther 

Bilk 

135 

Ileitha 

1874, Feluuary 18 

Peteis 

Clinton, U S. 

13G 

Austna 

llaich 18 

Pahsa 

Pola 

137 

Mellboea 

April 21 

Palisa 

Pola 

138 

Tolosa 

May 19 

Penotra 

Toulonse 

139 


October 10 

Watson 

Peking (Transit Exped ) 

140 

Sn\a 

October 13 

Palisa 

Pola 

141 


1875, Januaiy 13 

Paul Henry 

Pails 

142 


Januaiy 28 

Palisa 

Pola 

143 


Febnmi) 23 

Pahsa 

Pola 


Hass of It has been shown by Leverner, from the observed 
Astetoids secular motion of the perihelion of Mars, that the combined 
mass of all the asteroids cannot exceed one-fourth of the 
earth’s mass, even if the whole perturbation were ascribed to 
asteroids, and no account taken of the error in the estimated 
mass of the earth compaied with the sun’s But as the 
recent new estimate of the sun’s distance assigns a rela- 
tively increased mass to the earth, almost sufficient of 
itself to account for the observed motion of the perihehon 
of Mars, it appears to follow that the combined mass of the 
asteroids must be exceedingly small Prof. Newcomb, of 
Washington, after carefully analysing the motions of the 
asteroids, comes to the conclusion, that, “ though there are 
some peculiarities m the mutual relations between the 
orbits of these bodies which might favour Olbers’s hypo 
thesis, a much greater number of peculiarities negative the 
assumption ” 

Prof. Kirkwood, of Bloomington, Indiana, has shown 
that, when the mean distances of the minor planets 
are arranged m order of magnitude, certain gaps are 
recognised, that is, there are no asteroids having mean 
distances neaily equal to certain definite values. These 
values correspond to distances at which asteroids would 
revolve m periods associated with Jupiter’s period by 
certain simple laws of commensurabihty. He infers, 
therefore, that the asteroids had an origin resembling that 
assigned to them by the nebular hypothesis. He com- 
pares the observed peculiarity to the existence of at least 
one great gap in the Saturnian ring system, showing that 
“ a satellite revolving within that gap would have a period 
associated with the periods of Saturn’s inner satellites, by 
similar simple laws of commensurabihty.” 


Chapter XIV . — The Planet Jupiter. 

Jitter. Jupiter is the largest planet of the solar system. Indeed 
he surpasses the rest so greatly, that the combined mass of 
all of them together would barely exceed two-fifths of 
his. This superiority is deserving of more consideration 
than it has commonly received If we are justified in 
regaidmg our moon or the asteroids as belonging to a 
different order of bodies from the earth, Venus, Mars, and 
Mercury, because so much less than them m mass, we may 
not unreasonably regard Jupiter as belonging to a different 
order, because so much exceeding m mass the planets which 
travel within the zone of asteroids. The earth exceeds 
the moon only 81 times in mass, hut Jupiter exceeds the 
earth in mass more than 300 times. 

Jupiter tiavels at a distance from the sun exceeding the 
earth’s 5£ times, or at a mean distance of 475,692,000 
miles. The eccentricity of his orbit is considerable, 
amounting to 0*048239, so that his greatest and least 
distances amount respectively to 498,639,000 miles and 
452,745,000 miles. When in opposition, and at his mean 
distance, his distance from the earth amounts to abont 
3 61 ,000, 000 miles His orbit is inclined about 1° 1 8' 40” 3 
to the ecliptic. His sidereal revolution is completed in 


4332 3S48 days, or 11 years 314 92 days, whence it is 
easily calculated that his synodical period, or the inten a! 
separating his mean returns to opposition, has a mean value 
of 398 867 days His mean diameter is nearly 85,000 
miles m length, according to the best modern measurements, 
though strict accuracy cannot be claimed for this estimate, 
as the various determinations, even by the most skilful 
observers, differ considerably inter se. Until lecently, the 
compression of his globe had been estimated at yj, from 
the observations of W. Struve ; but later measurements 
give X V as the compression. His volume exceeds the 
earth’s 1233 205 times, but his density is only about one- 
fourth of hers, and his mass does not exceed hers moie 
than 301 times. 

Although the actual order of discovery would lead us to Jupitei s 
speak of the satellites of Jupiter before considering the bdts. 
featuies of his globe, it will be for several reasons more 
convenient to describe these features first. Cassini was 
the first to discover that Jupiter’s globe is sunounded by 
belts apparently belonging to his surface. The features of 
these belts as described by Cassini are those which still 
continue to be recognised. Their number is variable; 
sometimes only one can be readily discerned, while at others 
the whole surface is covered by them. They are generally 
parallel to one another, as in fig 45, but not always so. 

Their bieadth is likewise variable, one belt having been 



Fig, 45 — Jupiter as seen Nov, FlO. 46 —Jupiter as seen. Nov 
27, 1857, by Danes. . 18, 1858, by Lasscll. 


observed to grow narrow, u bile another m its neighbom hood 
has increased m breadth, as if one had partially flowed into 
the other, and in this case a part of an oblique belt i=* 
commonly recognised between them, as if forming the 
channel of communication Some of these peculiarities 
are lllustiated in figs. 46, 47, and 48. Sometimes the belts 



Fia.47— Jupiter as seen March Fig 48 —Jupiter as seen April 

12, 1860, by Jacob. 9, 1860, by Baxendell. 


remain unchanged for months ; at others, new belts have 
formed m an hour or two. Although his surface appears Rotation 
thus variable, yet at times spots have been visible for 
several weeks, whose motions have served to indicate the 
law of the planet’s rotation. 

In 1665 Cassmi observed a spot near the large central 
belt of Jupiter. It moved more quickly when near the 
middle of the disk than when near the edge, and also 
appeared narrower when at the edge, showing that it 
belonged to the surface (that is, to what appears as the 
surface) of the planet. This principal or ancient spot, as 




Physical 
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it is called, is tlie largest and most permanent of any yet 
discovered It appeared and vanished eight times between 
the years 1665 and 1708, then continuing invisible till 
1713. The spot has been frequently observed since, some- 
times remaining visible for two or three years in succession, 
at others being unseen for as long or longer. It would be 
rash, however, to assume that the same spot has been seen, 
especially as there is reason to believe that a dark spot on 
Jupiter, instead of being a permanent feature of his surface 
(and only concealed from time to time by clouds), lesembles 
rather a large spot upon the sun, an opening formed either 
by cyclonic disturbance m a deep atmosphere, or by some 
process of disturbance acting from beneath such an atmo- 
sphere. From various sets of observations made upon spots 
seen for long periods, the following rotation-periods have 
been deduced . — 


Cassini (1665) 
Silvabelle 
Schroter (1786) 
Airy.. 

Madler (1855) . . 


Jupiter's Rotation-Penod 
h m s 

9 56 0 

9 56 0 

9 55 83 
9 55 25 
9 55 26 6 


Madler’s rotation-period is commonly regaided as the 
most reliable. It was based on observations commenced on 
November 3, 1834, and continued on every clear night 
until April 1835, a period including 400 revolutions. Turn 
dark spots were visible when these observations were made 
It need hardly be said, however, that very little reliance can 
be placed on the seconds m Madler’s, Airy’s, or Schroter’s 
determinations. In fact, there is clear evidence that spots 
on Jupiter are subject to a proper motion, like that which 
affects the spots on the sun. Schmidt, m No. 1973 of the 
Astronomische Nachrichten, gives a number of cases of such 
proper movements of spots, ranging m velocity from about 
7 miles to about 200 miles an hour It may be noted, also, 
that from a series of observations of one spot made between 
March 13 and April 14, 1873, with the great Eosse reflector, 
a period of 9 h 55 m 4 s. was deduced, while observations 
of another spot m the same interval gave a rotation-period 
of 9 h. 54 m. 55 4 s. 

The equator of Jupiter is inclined only 3° 5' 30" to 
the planet’s orbit, so that there can be no appreciable 
seasonal changes. We should expect, therefore, a great calm 
to reign m the atmosphere of this planet, the more so that 
the sun’s heat poured upon each square mile of it is (on 
the average) less than the 27th part of that received by each 
square mile of the earth’s surface. Moreover, the seasons 
of Jupiter last nearly twelve times as long as ours, so that 
we should expect all. changes in his atmosphere produced 
by solar action to take place with exceeding slowness 
When, instead, we find signs of very rapid changes in the 
aspect of the belts, implying remarkable changes in the 
condition of the Jovian atmosphere, we seem compelled to 
recognise the operation of causes much more active than the 
heat poured by the sun on the distant orb of Jupiter. It 
seems natural to suppose that Jupiter’s mass is itself 
intensely heated, and that such inherent heat produces 
these changes in the condition of his atmosphere. We find 
also in this theory an explanation of several remarkable 
circumstances, the significance of which has been somewhat 
strangely overlooked. 

So soon as we institute a comparison between Jupiter 
and the earth, on the supposition that Jupiter is sur- 
rounded by an atmosphere bearing the same relation 
to his mass that the atmosphere of the earth bears to 
her mass, we find that a state of things would prevail 
in no sort resembling what we are acquainted with on 
earth. For the mass of Jupiter exceeds the earth’s more 
than three hundredfold, while his surface exceeds hers 
little more than a hundredfold, so that the quantity of 


atmosphere above each square mile of surface would be 
three times greater on Jupiter than on the earth, and, 
owing to the greater force of gravity, the atmospheric 
pressure would still more largely exceed that on the earth. 
In fact, the density of the Jovian atmosphere at the 
surface would be more than six times as great as the 
density of our air at the sea level. Yet the extension of 
the atmosphere would be very much less in the case of 
Jupiter, for m our air the density is halved for each 
vertical ascent of miles, whereas m the case of a Jovian 
atmosphere similarly constituted, the density would be 
halved for each vertical ascent of miles. At a height, 
therefore, of 10-J (7 times 1-|) miles from the surface of 

Jupiter the pressure would only exceed-^ (= y^th) 

that at his surface, oi say ^th that at the surface of our 
earth, whereas, at a height of 10-g- (3 times 3£) miles from 

our sea level the atmospheric pressure is still equal to 

(=jth) that at the sea level, or 2| times as dense as the 
Jovian atmosphere at the same height under the supposed 
conditions. 

We see that, in the case of Jupiter, under any assump- 
tion of resemblance m atmospheric constitution and con- 
dition, we should infer great density at the surface of the 
planet, but an exceedingly shallow atmosphere, the density 
diminishing much moie lapidly with vertical height than 
in the case of our atmospheie ; and if aqueous clouds- 
formed in such an atmosphere, as m ours, they would occupy 
much shallower layers. Yet everything m the telescopic 
aspect of Jupiter implies that the cloud-layers are of 
great depth. In fact, their appearance shows that they 
are far deeper than the terrestrial cloud-layers. The dis- 
appearance of dark spots at a considerable distance from 
the hmb of the planet, as observed by Madler (who found 
that the two great spots by which he timed the planet’s 
rotation became invisible at from 56° to 57° from the 
centre of the disk), would indeed imply that the darker 
inner region lay at an enormous distance below the upper 
light-reflecting layer. Yet even a depth of thirty or forty 
miles below the upper cloud-layer would not be consistent 
with any hypothesis of resemblance between the condition 
of Jupiter and the earth. Assuming a depth of only thirty 
miles, the atmospheric pressure would be increased 2 20 
tunes, or more than a milhonfold, and the density m the 
same degree, if the atmosphere could retain the properties 
of a perfect gas at that enormous pressure. Eut such a 
density would exceed some fiftyfold the density of platinum, 
and of course no gas could exist as such at a thousandth 
part of this pressure. 

Even when we place on one side the difficulty of 
reconciling observed appearances with the behaviour of 
gases under conditions with which we are familiar, a 
difficulty remains which cannot be removed without 
regarding Jupiter as utterly unlike our earth. If Jupiter 
had a shallow atmosphere, so that his solid globe were 
apparently of the same dimensions as the orb we measure, 
the mean density of such a globe would far surpass the 
earth’s mean density, if the materials of the two globes 
were similar ; for the pressure within the globe of Jupiter 
would be enormously greater. Yet we know that, instead 
of the density of Jupiter being greater than that of the 
earth, it is not one-fourth of hers. The theory that 
Jupiter’s globe is hollow is inadmissible, because no shell 
of Jupiter’s mass could resist the pressure generated by 
its own gravity. The alternative theory suggested by 
Brewster, that the substance of Jupiter and his fellow-giants 
of the outer planetary family may he porous, like pumice 
stone, is equally untenable for a like reason. 

We seem forced, then, to the conclusion, that no 
II. — 10? 
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resemblance exists between the condition of Jupiter and 
that of our earth This being so, the theory to which we 
have been already led, that the condition and rapid changes 
of condition of the deep Jovian atmosphere are due to the 
planet’s intense heat, suggests at once a solution of the 
difficulties just mentioned. These difficulties arose while 
we were dealing with Jupiter as a planet like our earth 
But at the outset we noted, in his great volume and mass, 
the suggestion of a wide difference between his condition 
and that of our earth Regarding him as belonging to a 
different class on account of his enormous size, and being 
led also to consider him as intensely heated, we may fairly 
comparo him with a body known to be intensely heated, 
and of size enormously surpassing the earth, viz , with the 
sun. And though our difficulties are not in this way 
removed, yet we find that a much moie complete analogy 
can be established between Jupiter and the sun than 
between the earth and Jupiter Thus the density of the 
sun, like that of Jupiter, is small compared with the 
earth’s , m fact, the mean density of the sun is almost 
exactly the same as that of Jupiter. The belts of Jupiter 
may be much more aptly compared with the spot-zones of 
the sun than with the trade-zones of the earth, which 
would certainly not present, as viewed from Mercury or 
Yenus, any resemblance to the belts of Jupiter. The spots 
on Jupiter are not constant, and in this respect resemble 
the sun spots They are like these also in having a pro- 
per motion. They change less rapidly, but this is intelli- 
gible when we consider how much less intensely heated 
Jupiter is than the sun. 

Brightness It remains to be mentioned, in support of this theory of 
of Jupiter, the inherent heat of Jupiter, that the light received fiom 
banirn,&c him is far greater than he would reflect if his suiface were 
like that of the moon or of Mars. As the reasoning we have 
given has not been intended to relate solely to Jupiter, but 
to Saturn certainly, and probably to Uranus and Neptune, 
we may suitably present hero a table which exhibits the 
relation between the light received from the vauous 
members of the solar system, and appears as maikedly to 
distinguish the giant planets from the inner family, as the 
relations of size, mass, orbital scale, rapid rotation, and 
complexity of system, which have been longei known 
From the observations of Zollner, Grmdzug e eincr all- 
gememen Photometrie des Ilimmels, Beilin, 1861, it appears 
that the light of the five planets at their mean opposition 
bears the following pioportion to the light of the sun: — 

P obnble 
iiror 

Pu cent 

Sun= 6,954,000,000 times Mats . 5 8 

Sun= 6,472,000,000 ,, Jupiter . 5 7 

Suns 130,980,000,000 ,, Saturn (without the nnc) 5 0 

Sun= 8,486,000,000,000 „ Uranus 6 0 

Sun= 79, 620,000,000,000 „ Neptune . .... . . , , 55 

To which add two estimates of the moon’s light, by com- 
paring surfaces, and by comparing point-hke images, of 
the snn and moon 


Sun =618,000 times Moon 
Sun ==619,600 „ „ .. 


Probable Error 
2 7 per cent 
1 6 „ 


indicates clearly the existence of a very deep vapour-laden 
atmosphere around each planet 

Soon after the invention of the telescope, Galileo dis- Satellites 
covered that four small orbs or satellites cucle around of Jumtor 
Jupiter Galileo soon found that their orbits aro nearly 
circular, and their motions nearly uniform They icvohe 
in planes inclined little to the plane of the ecliptic, so that 
as viewed fiom the eaith they appear to tiaveise very nar- 
row ellipses Even w hen these ellipses are most open, they 
all, save the outermost, have minor axes less than Jupiter’s 
appaient diametei, so that any one of the three interior 
satellites is necessanly occulted when in superior conjunc- 
tion with Jupiter as viewed from the earth, and eclipsed 111 
his shadow w r hen in superior heliocentnc conjunction, while 
when m inferior geocentric conjunction, it is in transit 
across the planet’s disk , and when m inferior heliocentric 
conjunction, its shadow is in transit The same is true of 
the fourth satellite duung about two-thirds of Jupiter’s 
year, viz , for about one-sixth of his year before and aftei 
the two equinoxes (four sixths m all), the plane of the 
satellite’s orbit being nearly coincident with the planet’s 
equator. The elements of the satellites aie given 111 the 
tables on p. 783, and the orbits are pictured to scale m 
Plate XXVIII. _ To the elements tabulated may be added 
these (the densities usually given in the books being alto- 
gether incorrect) : — 

Donsltv Density 

(earth's as 1). (nutctasl) 

Sat. I 0 198 1 148 

». n . . 0 374 2 167 

„ in 0 325 1 883 

„ IV . . 0 258 1 468 

Thus all the satellites (except the first) hare a density ex- 
ceeding J upiter’s Piobably their real densities ai e gieatei, 
as irradiation increases their apparent size. 

The motions of Jupitex’s satellites have been very care- 
fully studied They had not been long observed bcfoie a 
peculianty was lecogmsed, which Iloemer was the first to 
mteipiet. Then various phenomena were found to occur 
earlier when Jupiter was in opposition, and later when ho 
was near conjunction, than the predicted time (In coil 
junction, of course, he cannot bo seen.) Roumer suggested 
that the time-differenco is due to Jupitei’s \ amt 10 ns of 
distance from the earth,— light, which brings to our eaith 
information of the phenomena, taking a longer time in 
reaching us when Jupiter is farther away Ridiculed at 
first, this theory was before long established by repeated 
observation, and eventually placed beyond all question by 
Bradley’s discovery of abcriation. (See Ablkration, \ul 
1 p 48.) 


three mnei satellites It will bo observed from the* table 
of elements that the period of the second is almost exactly 
double the period of the first, that of tho third almost 
exactly double that of tho second; in other words, the 
sidereal motions of I II and III are almost exactly as the 
numbers 4, 2, and 1. This will be moie clearly shown by 
the following table : — J 


Whence the average reflecting powers of the surfaces of 
the six orbs compared would be (on the assumption that 

the outer planets have no inherent light), 

Moon 


Jupiter .. 


. 0 1736 Saturn . . 

0 2672 Uranus .. 

. 0 3238 Neptune . 


... 0*4981 
0*6400 
0 4848 


These results seem strongly to suggest that the four 
members of the outer family of planets shine partly by 
inherent lustre The spectroscopic analysis of the light of 
Jupiter and Saturn, though not altogether satisfactory, 


Sat. I 

„ II .. 

„ III 

„ IT 


Sidereal Revolution Sidereal RevolutU 
In Seconds, per Second 

152853*505 

. . 306322 040 
.... 618163*380 
.. 1411931*271 


8 478705 
4*223917 
2*096567 
0 808705 

The coincidence is not exact; but the following relation 
holds — The sidereal ruction of 1 added to twice 

the sidereal motion of III. is equal to three times the 
sidereal motion of II. Thus — 

(8HW06) + 2(2"*0 96,507) - 12"*07I840 
» 3(4" *223947), 

A result of this relation, combined with the fact that when 
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I and III are in conjunction II is in opposition to both, 
is that the three satellites are nevei m conjunction together 
Thus, starting from a conjunction of I and III , with II 
m opposition, we have, after almost exactly one revolution 
of I , II and I m conjunction, and III. m quadrature to 
both , after another, II and III are m conjunction, and I. 
m opposition to both, after another, II. and I. are in con- 
junction, and III m quadrature to both, and after a 
fourth, the same arrangement is resumed as at first, I and 
III being m conjunction, and II in opposition to both, 
but the line on which all four satellites now lie holding a 
slightly different position from that occupied when these 
circuits began Thus the satellites can never be all occulted 
together, or all m transit together. 

Chapter XV —The Planet Saturn 

Saturn Satuin is the largest planet but one of the solar system, 
being surpassed in mass by Jupiter alone His mass 
exceeds the combined mass of all the other planets (Jupiter 
excepted) nearly threefold, He is the sixth planet m 
order of distance fiom the sun, and was the remotest 
planet known to the ancients. He travels at a mean dis- 
tance of 872,137,000 miles from the sun, his greatest 
distance being 920,973,000 miles, Ins least distance 
823,301,000 miles The eccentricity of his orbit is 
0 055996, and the inclination 2° 29' 28" to the plane of 
the ecliptic. Saturn’s mean sidereal penod of revolution 
m Ins mbit is 29 years 167 days (see the Elements, p 
782), his mean synodical revolution, or the mean interval 
between his successive returns to opposition, is 378 090 
days The planet’s mean diameter is about 70,000 miles, 
his polar diameter about 3500 miles less, Ins equatorial 
diameter about 3500 miles greater. In volume he exceeds 
the earth nearly 700 times, but in mass only about 90 
times, bis density being less than the earth’s m the pro- 
portion of about 13 to 100 He rotates on his axis m 
about 10| hours, the plane of his equator being inclined 
nearly 27° to the plane of his orbit. 

Saturn’s This planet, in consequence of a luminous ring with 
fings xv hick he is surrounded, is one of the most interesting objects 
in the heavens This singular appendage was first noticed 
by Galileo, to whom the planet presented a tuple appear- 
ance, as if a large orb were situated between two small bodies 
or ansce. He observed that sometimes the ansae were so 
enlarged as to present the appearance of a continuous nng; 
at other tunes they entirety disappeared, and Saturn ap- 
peared round like the rest of the planets. After a certain 
time they again became visible, and giadually increased 
in magnitude. These curious appearances were shown by 
Huygkens to be occasioned by an opaque, thin, circular nng 
surrounding the equator of Saturn, and at a considerable 
distance from the planet Saturn moving m the plane of 
his orbit, carries the ring along with him, which, presenting 
itself to the earth under different inclinations, occasions all 
Disappear* the phenomena which have been desenbed The nng being 
ance of the only luminous in consequence of its reflecting the solar 
rtngs * light, it is evident that it can be visible only when the snn 
and the earth are both on the same side of it ; if they are 
on opposite sides, it will be invisible. It will likewise be 
invisible in two other cases, namely, Is#, when its plane 
produced passes through the centre of the earth, for then 
none of the light reflected from it can reach us ; and 2 d, 
when its plane passes through the sun, because only its 
edge is then enlightened, and being very thin, the whole 
quantity of reflected light will scarcely be sufficient to 
render it visible. It is, however, evident that m these two 
cases the effect will be modified in some degree by the 
power of the telescope. In ordinary telescopes the ring 
disappears sometimes before its plane comes into eithex of 


the situations mentioned ; but Herschel never lost sight 
of it, either when its plane passed through the earth or the 
sun In the last case the edge of the ring appeared as a 
luminous line on the round disk of the planet, measuring 
scarcely a second m bieadth > but at the distance of Saturn 
a second corresponds to 4000 miles, which is equal to the 
semidiameter of the terrestrial globe The reason of the 
ring’s disappearance will be easily understood by referring 
to fig 49, where the circle abccl represents the orbit of 


I Fra 49 —Diagram illustrating Different Appearances of Saturn’s 
Rings 

the earth, A B C D that of Saturn 9£ times more distant 
from the sun When Saturn is at A, the earth and sun are 
both in the plane of the rmg ; its edge is consequently 
turned towards us, and it will be invisible unless telescopes 
of very high power are used See Plate XXIX. fig 1. 

As Saturn advances from A to B, the rmg gradually opens, 
see Plate XXIX. fig 2, and it attains its greatest breadth 
at C, where a straight line peipendicular to its plane 
makes a more acute angle with the visual ray than in 
any other situation, see Plate XXIX fig. 3. As the 
planet advances towards D, the plane of the ring becomes 
more oblique to the visual ray ; the breadth of the rmg 
consequently contracts, and it again disappears at E 
Prom E to P, G, and A, the same phenomena will be 
repeated, only m this case it is the southern side of the 
ring which is visible to the earth, whereas, while Saturn 
was m the other half of his orbit, it was the northern side 
These changes take place in a period whose full length is 
Saturn’s year, or about 29^- of our years. Thus the interval 
between successive disappearances is about 15 years. 

The brothers W. and J. Ball discovered a division sepa Divisions 
rating the rmg into two concentric rings, the inner being m ^ ie 
the wider. Cassini confirmed this discovery Sir W. ™ gs 
Herschel concluded that the matter of the ring is no lese 
sohd than that of Saturn, as it casts a strong shadow upon 
the planet. The light of the ring is generally brighter than 
that of the planet, for it appears sufficiently luminous 
when the telescope affords scarcely light enough for Saturn. 

The outer ring is much less brilliant than the inner. 

In observing the ring with very powerful telescopes, 
some astronomers have remarked, not one only, but several 



Fid. 50 — Satuin, as seen at Malta “by Mr Lassell with a 20 feet 
Reflector on 9th. October 1852. 


dark concentric lines on its surface, which divide it into 
as many distinct circumferences. In common telescopes 
these are not perceptible ; for the irradiation, by enlarging 
the space occupied by each rmg, causes the intervals 
between them to disappear, and the whole seems blended 
together in one belt of uniform appearance. (See fig. 50.) 

By means of some spots observed on the surface of the 
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1 ring, Herschel found that it revolves in its own plane in 
10 hours 32 mm. 15 4 sec. , and Laplace arrived at the 
same result from theory. It is worthy of remark, that 
this is the period in which a satellite, having for its orbit 
the mean circumference of the ring, would complete its 
revolution according to the third law of Kepler. 

Amongst the most remarkable discoveries of recent times 
with regard to the rings of Saturn is that of the inner 
dushy or semi-transparent i ing, sufficiently obvious to any 
observer capable of using well a moderately good telescope, 
but which, previously to the year 1850, was only once men- 
tioned by any astronomer. Dr Galle of Berlin saw this 
ring with the Berlin refractor in 1838, but the attention 
of the scientific world was not generally drawn to it. The 
account of Galle’s observations is accompanied by drawings 
exhibiting the trace of the dusky ring where it crosses the 
body of the planet In the year 1850 the ring was recog- 
nised almost simultaneously by two observers, namely, by 
Prof Bond of the Cambridge Observatoiy, U S , and by 
Mr Dawes Since that time there has been no difficulty 
m seeing this appendage, though it requires a practised eye 
and a good telescope 

At the time of the discovery of the dusky ring, Mr 
Dawes also satisfactorily established the fact of the divi- 
sion of the exterior ring near its outer extremity; and sub- 
sequently he observed a series of discontinuous grada- 
tions of colour or intensity of brightness m a portion of the 
inner bright ring He observes that “the exterior por- 
tion of the inner bright ring to about one-fourth of its 
whole breadth was very bright, hut, interior to this, the 
shading-off did not appear, asunder ordinary circumstances, 
to become deeper towards the inner edge without any dis- 
tinct or sudden gradations of shade ; on the contrary, it 
was clearly seen to be arranged in a series of narrow con- 
centric bands, each of which was darker than the next 
exterior one Four such were distinctly made out : they 
looked like steps leading down to the black chasm between 
the ring and the ball. The impression I received was, 
that they were sepai ate rings, but too close together for the 
divisions to be seen in black lines.” This curious pheno- 
menon was confirmed afterwards by Professor Bond. 

Captain Jacobs, at the Madras Observatory, discovered 
that the dusky ring is semi-transparent, the body of the 
planet being visible tbiough it. M. Otto Struve shows 
with tolerable certainty that the inner or dusky ring is not 
a modern appendage to the planet, but that, at the begin- 
ning of the 18th century, the dark line thrown by it across 
the planet was known by the name of the equatorial belt 
He also finds reason to believe, from a comparison of the 
measures of Huyghens, Cassini, Bradley, Herschel, W. 
Struve, Encke, Galle, and himself, that the inner edge of 
the interior brig at ring is gradually approaching the body 
of the planet, while at the same time the total breadth of 
the two bright rings is constantly increasing. 

The opinion now generally entertained respecting the 
Saturnian nng-system is, that it is composed of multitudes 
of minute satellites, probably intermixed with vapour, 
travelling independently around the planet. On no other 
supposition, indeed, can the permanence of the ring-system 
be explained. 

From observations of some obscure belts, and a very con- 
spicuous spot on the surface of Saturn, Sir W. Herschel con- 
cluded that his rotation is performed in 10 hours 16 min , 
on an axis perpendicular to the belts and to the plane of 
the ring ; so that the planes of the planet’s equator and 
ring coincide. According to the same astronomer, the 
ratio of the equatorial and polar diameters of Saturn is 
2281 to 2061, or nearly 11 to 10. He also observed that 
the globe of Saturn appeared to be flattened at the equator 
as well as at the poles. The compression he thought to 


extend to a great distance over the surface of the planet, 
and the greatest diameter to be that of the parallel of 43'’ 
of latitude, where, consequently, the curvature of the 
meridians is also the greatest. The disk of Saturn, there- 
fore, resembled a square of which the four corners have 
been rounded off According to recent measures the shape 
of the planet has been found to be that of an exact spheroid 
of revolution ; but it does not follow that this is always 
the case Applying to Saturn reasoning similar to that 
already employed in the case of Jupiter, we see that the 
atmospheric envelope may be so deep that the cloud-layers 
which the astronomer really measures may lie at different 
levels, under the varying conditions to which the planet 
is subject. 

Saturn is surrounded by a system of eight satellites— satm man 
the most extended as well as most numerous subordinate satellites, 
system within the sun’s domain The span of the orbit of 
the outermost satellite amounts to nearly 4 millions of 
miles. This satellite is probably larger than our moon, while 
Titan, the 6th satellite, is nearly as large as the planet 
Mercury. The elements of the satellites and the names 
of their discoverers are indicated in the table at p. 783. 

Them motions are less interesting to observers than those 
of Jupiter’s satellites, because, owing to their considerable 
inclination to the plane of Saturn’s orbit, they are seldom 
occulted by the planet, or transit across his disk. 

Chapter XVI . — The Planets Uranus and Neptune . 

Uranus is the seventh primary planet in order of distance Uranus, 
from the sun, and, with the exception of Neptune, the 
remotest. His mean distance from the sun exceeds the 
earth’s more than 19 times, and amounts to 1,753,869,000 
miles. But the eccentricity of the orbit is considerable, 
amounting to 0 0466, consequently, the vanation of the 
planet’s distance is also great, his greatest distance amount- 
ing to 1,835,561,000 miles, his least to 1,672,177,000 
miles Subtracting roughly from his greatest, mean, and 
least distance the earth’s distance, we obtain the opposition 
distances 1,744,000,000 miles, 1,662,500,000 miles, and 
1,581,000,000 miles respectively; and, therefore, it is 
manifest that the planet is seen under much more favour- 
able conditions m some oppositions than in others, especi- 
ally if it is remembered that when at one of his nearer 
oppositions, Uranus, being also nearer to the sun, is more 
strongly illuminated, a point of great importance in the 
case of a planet so far from the sun. The sidereal revolu- 
tion of Uranus is performed in 30,686 8208 days, or 84 
yearn 6| days. His mean diameter is about 33,000 miles, 
and, as seen from the earth, Uranus in opposition subtends 
an angle of less than i". The apparent diameter of the 
sun seen from Uranus is less than -j^-th of the diameter of 
the sun as we see him, or 13 hut about If' ; and the ap- 
parent surface of the sun is but about the 367th part of 
the apparent surface of the sun we see Accordingly, the 
light and heat received by Uranus are less in the same 
proportion. This refers, of course, only to the light and 
heat received per unit of surface. The whole globe of 
Uranus receives about ^-th part of the heat which is 
received by the whole globe of the earth. It has been 
asserted that Uranus turns upon an axis in about hours, 
but the evidence on which this statement rests is slight 
and insufficient 

Uranus was discovered by Sir W. Herschel on Mar Ji Discovery 
13, 1781, while he was examining the small stars in the of Uranus, 
neighbourhood of rj Gemmorum. Being struck with the 
enormous magnitude of a star in this region, he suspected 
it to be a comet. He examined it with higher power, and 
found the disk enlarged, which would not be the case with 
a star. He therefore announced the discovery of a comet. 
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taon which lie indicated to Mm. Tins letter reached 
Beilm on September 23, and on the same evening Gallo 
observed all the stars in the neighbourhood of the place 
indicated, and compared their places with those given m 
Bremikei’s Berlin Star-Map. This map had not yet 
reached England, and on this circumstance probably 
depended the priority of discovery at Berlin Galle very 
quickly found a star of about the eighth magnitude, nearly 
m the place pointed out, which did not exist in the map 
Little doubt was entertained at the time that this was the 
planet, and the observations of the next two days confirmed 
the discovery. 

After Leverrier had announced the results of his labours, 
agreeing, as we have seen, with Adams’s results, the 
resources of the Cambridge Observatory were brought into 
use for the discoveiy of the planet, and a systematic search 
was begun by Professor Chalks with the great Noithum- 
berland telescope. The sweeps of the poi tion of the heat ens 
m which it was supposed the planet would be found were 
begun on July 29, and the planet was actually observed 
on August 4, but without recognition After the discovery 
of the planet at Berlin, it was found that the planet had 
also been observed on August 12. If, therefore, Bre- 
miker’s map had been m the hands of Professor Chalks, 
or if he had found leisure for the mapping of his observa- 
tions from night to night, Neptune would have been infal- 
libly detected within a very few days of the commencement 
of the search, and the whole glory of the discovery would 
have belonged to the English geometer. 

An ancient observation m Lalande’s catalogue was 
discovered almost simultaneously by Mr Walker, of the 
Washington Observatory, and by Dr Peters at Altona. 

Two observations, the one in October 1845, and another 
in September 1846, were also detected by Mi Hind m 
Lamont’s Zones , and these (especially the former) contri- 
buted greatly to the construction of an accurate orbit. 

An excellent orbit was computed by the joint labours of 
the American astionomers Peirce and Walker. 

Almost immediately after the discovery of Neptune, it Neptune'* 
was found to be attended by one satellite. This discovery satellite 
was made by Mr Lassell m October 1 846 The orbit of 
the satellite is inclined to the ecliptic at an angle of about 
29°. By observations of this satellite at Cambridge (in 
America), and at Poulkowa, two separate values of the 
mass, namely, T 1 |- n y and have been deduced ; but 
the object is bo difficult to observe, that a considerable time 
must elapse before any very accurate determination can be 
obtained. The satellite is supposed to travel in a retro- 
grade direction, like the satellites of Uianus, but this has 
not yet been demonstiated. 


NEPTUNE ] 

Bat it was found to be moving in a neaily circular path, 
and was presently recognised as one of the principal 
planets of the solar system. Hersckel gave it the name of 
Georgium Sidns, and foreign astionomers called it Herschel, 
but the name Uranus, suggested by Bode, of Beilm, is now 
universally adopted In 1787 Herschel discovered that it 
was attended by two satellites, and he subsequently sup- 
posed that he had discovered four others; but there is 
great reason to believe that he had mistaken small stars 
near the planet for satellites. Two other satellites inferior 
to the rest have been discovered by Mr W. Lassell, com- 
pleting the series of four satellites whose elements are 
given at p 783. Recently Piof. Holden of Washington, 
U S., after careful study of the motions of all four satellites, 
has found reason for believing that one of those discovered 
by Sir W. Herschel (subsequently to satellites 3 and 4) is 
identical with satellite 2, while another seems not impro- 
bably identical with the innermost satellite The satellites 
of Uranus are distinguished from all others m the solar 
system by the great inclination of their orbits to the ecliptic, 
amounting to nearly 80°, and by their retrograde motion. 
Hmd gives 79° 26’ as the mcknation of the orbits of Titama 
and Oberon (3 and 4), and for the longitudes of their rismg 
nodes 165° 25' and 165° 28' respectively. 

Little of interest has rewarded the telescopic study of 
Uranus ; nor has the spectroscope given any trustworthy 
evidence, though Secchi, Huggins, and Vogel recognise 
peculiarities distinguishing the spectrum of Uranus from 
that due to reflected sun-light 

The discovery of the planet Neptune ranks amongst the 
most brilliant of the scientific feats of the present century. 

For many years the orbit of Uranus had been the occa- 
sion of great embarrassment to astronomers, from the 
impossibility of adequately reconciling the ancient and 
modern observations by any one set of elements, and from 
the rapid increase of the error from year to year. Bouvard 
early suggested that some planet extenor to Uranus caused 
these apparent irregularities. Amongst the astronomers 
who enteied seriously upon the task of determining the 
position of such a disturbing planet two arrived at a suc- 
cessful solution of the problem, namely, Mr Adams and 
M. Leverrier. 

Adams had, ever since the year 1841, determined on 
attempting the solution of the pioblem relating to the 
unknown disturbances of Uranus, and in 1843 he began 
his investigations In September 1845 he communicated 
to Professor Challis the values of the elements of the orbit 
of the supposed disturbing planet, and in the following 
month he communicated to the astronomer royal the same 
results slightly corrected. These communications did not 
lead, however, to any steps being taken to secure by 
observation the discovery of the planet till the summer of 
1846, after the publication of Leverrier's second memoir, 
in which the same position, within one degree, was assigned 
to the disturbing planet as that given m Adams’ paper. 

Leverrier undertook the task of revising the theory of 
Uranus at the instance of M. Arago His first memoir on 
the subject was read before the French Acadany in Novem- 
ber 1845, and his second memoir m June 1846 A third 
memoir, entitled “Sur la planets qui produit les anomalies 
observees dans le mouvement d 1 Uranus — Determination de sa 
masse, de son orbite, et de sa position actudle,” was read on 
August 31, 1846. A fourth memoir, containing the re- 
maining part of M. Leverrier’s investigations, was read 
after the discovery of Neptune on October 5, 1846. 

The discovery of the disturbing planet followed almost 
immediately after the publication of the third memoir of 
Leverrier. He wrote to his friend Dr Galle, of Berlin, 
requesting him to search for the planet with the large 
refracting telescope of the Berlin Observatory, at the posi- 


Chapter XYIL — Comets. 

The comets form a class of bodies belonging to the Comets 
solar system, distinguished from the planets by their 
physical appeal ance and the great eccentricities of their 
orbits 

While the orbits of all the planets are confined within a Orbits of 
narrow zone, or to planes not greatly inclined to the C01ReIS 
ecliptic, those of the comets are inclined in all possible 
angles. The figures of the oibits, instead of being nearly 
circular, like those of the planets, often have the appearance 
of being almost rectilinear, Hevelius seems to have been 
the first who discovered, by means of a geometrical construc- 
tion, that the orbits might be represented by parabolas ; 
and Halley first calculated their elements on this hypothesis. 

After it was known, however, that certain comets return 
to the sun in the same oibits, it became necessary to 
adopt the opinion tha*-, in conformity with the laws of 
Kepler, the cometary orbits are ellipses having the sun m 
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one of the foci As the ellipses are in general extremely 
elongated, and the comets are only visible while they 
descube a small portion of their orbits on either side of 
their perihelia, their paths during the time of their appear- 
ance differ very little from parabolas ; whence it is usual, 
on account of the facility of computation, to assume that 
they really move m parabolic curves. Newton employed 
the hypothesis of an elliptic motion to compute the orbit 
of the famous comet of 1680. They have received the 
name of comets (coma, hair) from the bearded appearance 
which they frequently exhibit. 

One of the most remarkable periodic comets with which 
we are acquainted is that known to astronomers as 
Halley’s. Having perceived that the elements of the 
comet of 1682 were nearly the same as those of two comets 
which had respectively appeared in 1531 and 1607, he 
concluded that all the thiee orhits belonged to the same 
comet, of which the periodic time was about 76 years 
After a rough estimate of the pertuibations it must 
sustain from the attraction of the planets, Halley pre- 
dicted its return for 1757, — a bold prediction at that 
time, but justified by the event, for the comet again made 
its appearance as was expected, though it did not pass 
through its perihelion till the month of March 1759, the 
attraction of Jupiter and Saturn having caused, as was 
computed by Clairaut previously to its return, a retardation 
of 618 days. This comet had been obseived m 1066, and | 
the accounts winch have been preserved represent it as 1 
having then appeared to be four times the size of Yenus, 
and to have shone with a light equal to a fourth of that of 
the moon. History is silent respecting it from that time 
till the year 1456, when it passed very near to the eaith *. 
its tail then extended over 60° of the heavens, and had 
the form of a sabre It returned to its perihelion m 1835, 
and the splendour of its appearance rendered it once more 
an object of universal interest, it was well observed m 
almost every observatory. 

> The orbit of the comet of 1 770 was calculated by Lexell, 
and subsequently by Burckhardfc, and both these astrono- 
mers found that the observations could only be represented 
by an ellipse m which the time of revolution was five 
years and a half] yet the comet has never been seen 
since, or at least has not been seen moving in the same 
orbit. Hence it is concluded with certainty that the attrac- 
tion of Jupiter, near which planet it had passed, was so 
great as to compel it to move m a totally different ellipse, 

Another famous comet, whose periodic returns have been 
verified by observation, received the name of Encke the 
astronomer, who first recognised it as having been observed 
m previous revolutions It returns to its perihelion m 
1208 days. Encke’s comet, although its identity was not 
discovered till 1818, had been frequently observed, as in 
1789, 1795, and 1805; and on these occasions it ex- 
hibited very different appearances, having been seenwith 
and without a nucleus, and with and without a tail, — 
circumstances which account for its having so long escaped 
being recognised as a regular attendant on the sun. In 
its returns to its peiihehon in 1808, 1812, and 1815, it 
escaped detection; but it reappeared m 1818, and it was 
from the observations of that year that Encke computed 
the elliptic elements of its orbit. On its next return, m 
1822, it was invisible m Europe; but it was observed at 
Paramatta, m New South Wales, during the whole month 
of June, and the time of its perihelion passage was found 
to differ only by about three hours from that previously 
computed by Encke. During most of its returns since 
then it has been well observed. 

Other periodical comets will be mentioned further on. 

The appearances exhibited by comets are diversified, and 
sometimes remarkable. That which appeared in the year 


134 b o , at the birth of Mithiidates, is said to have had a 
disk equal m magnitude to that of the sun. Ten years 
before this, one was seen which, according to Justm, 
occupied a fourth part of the sky (that is, extended over 
45°), and surpassed the sun in splendour. Another, equally 
remarkable, appeared in the year 117 of our era, and in 
479 there was one, of which the disk, according to Freret, 
was of such magnitude, that it might have occasioned the 
extraordinary eclipse of the sun which took place about 
that tuna In 400 one was observed, which is said to have 
resembled a sword, and to have extended from the zenith 
to the horizon. That of 531 was of greater magnitude still, 
and its appearance moie terrific Those which appeared 
m 1066 and, 1505 exhibited disks larger than that of 
the moon. It is, however, probable that these accounts 
were exaggerated , for since comets have been obseived by 
astronomers, no instances have occurred m which their 
magnitudes and appearances have been so extraordinary. 

The most remarkable among those of which we possess 
accurate accounts appeared m the years 1456, 1618, 1680, 

1744, 1759, 1769, 1807, 1811, 1841, 1858, 1861, and 
1874. 

The nucleus, which is the densest and most luminous 
part, may be said to form the tine body of the comet. It 
is far, however, fiom having the dense and solid appearance 
of the planets, and astronomers consider it to be diaphanous, 
and believe that they have obseived stars through it. But 
it is extremely difficult to distinguish the nucleus from 
the surrounding nebulosity. If the nucleus wei e an opaque 
globular body, it would exhibit phases like Yenus or Mars, 
according to its different positions with relation to the 
sun and the earth , and such were supposed to have been 
observed in the case of the comet of 1682, by Hevelms, 
Picard, and Lahire But the nebulosity rendeis the phases 
obscure, and prevents the tiue body of the comet fiom 
being seen. The real nucleus has probably never been 
observed by any astronomer. i 

It is known ceitamly that comets are of small density, 
from the circumstance that they produce no appreciable 
effect on the motions of the planets. The comet of 177Q 
traversed the system of Jupiter’s satellites without causing 
any sensible perturbation of these small bodies. This comet 
also passed very near the earth , and Laplace calculated 
that, if its mass had been equal in density to that of the 
eaith, the effect of its attraction would have increased the 
length of the sidereal year by 2 hours 28 min. But since its 
influence was altogether insensible, it is ceitain that its mass 
was not equal to the five-thousandth part of that of the 
earth, and was probably much less than even this quantity 

If the real nuclei of comets were solid, the matter of 
which they are composed must be extremely fixed, m order 
to enable them to resist the intense heat they necessarily 
experience m their approaches to the sun. According to 
the computation of Newton, the great comet of 1680, at 
its perihelion, was only distant from the sun by the 263<1 
part of the semidiameter of the earth’s orbit, where it 
would be exposed to a heat above 2000 times greater than 
that of red-hot iron, — a temperature of v hich we can form 
no conception, and which would instantly dissipate any 
substance with which we are acquainted. i 

The most interesting features of recent research into tho 
subject of comets are (1) the spectroscopic examination of 
those comets which have appeared since the importance of 
spectroscopic analysis has been recognised, and (2) the 
association which has been recognised between meteor- 
systems and comets, 

, Before proceeding, however, to discuss these matters, we Periodic 
give the following tables indicating the progress which has comots. 
been made in the determination of the orbits of periodic 
comets : — 
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Table of Comets having a Mean Distance less than that of 
Saturn. 


Nama 

Mean distance 
fiom Sun 

Eccentiicity 

Inclination 

Pcnod in 
jeais 

Encke’s 

2 2181 

0 

8464 

13 

4 

15 

3 303 

Blampam s 

2 8190 

0 

6867 

9 

11 

6 

4 S09 

Burckhardt’s 

2 9337 

0 

8640 

8 

1 

45 

5 025 

Clausen’s 

3 0913 

0 

7213 

1 

53 

43 

5 435 

De Vico’s 

31028 

0 

6173 

2 

54 

45 

5 469 

liVinnccke’s 

3 1343 

0 

7547 

10 

48 

4 

5 549 

Brorsen’s 

3 1463 

0 

7945 

30 

57 

51 

5 581 

Lexell’s . 

31560 

0 

7861 

1 

34 

28 

5 607 

Pons’s. 

3 1602 

0 

7552 

10 

42 

48 

5 618 

D'Arrest’s . 

3 1618 

0 

6609 

13 

56 

6 

6 380 

Biela’s . 

3 5306 

0 

7563 

12 

33 

17 

6 635 

Faye’s 

3 8118 

0 

5576 

11 

22 

7 

7 414 

Pigott’s . 

Peters's 

4 6496 

0 

6787 

47 

43 

0 

10 025 

6 3206 

0 

7567 

13 

2 

14 

15 990 


Motion in all cases direct. 


Table of Comets having a Mean Distance exceeding Saturn's, 
and less than that of Uranus. 


Name 

Mean 

distance 

Eccentiicity 

Inclination 

Period in 
yeais 

Westpiial’s 

16 6200 

0 9248 

40 58 32 

67 770 

Ponses 

17 0955 

0 9545 

73 57 3 

70 068 

De Vico's . 

17 5386 

0 9544 

84 57 13 

73 250 

Odbeis’s 

17 6338 

0 9312 

44 29 55 

74 050 

Bi orson’s 

17 7795 | 

0 9726 

19 8 25 

74 970 

Halley’s 

17 9875 

0 9674 

17 43 5 

76 680 


Motion of the fiist five ducct, oi Halley’s xetiograile 


imlyeis of The fine comet of 1858-59, called Donati’s, was subjected 
coiaobo to a rough spectroscopic analysis by Donati, and the spec- 
spectra, truin shown to be discontinuous, consisting of a few broad 
bands. Comet I, 1866 (called TempePs), examined by 
Huggins m 1866, showed three bands m the spectrum of 
the nucleus, Brorsen’s comet, examined in 1868, showed 
similar appearances. But it was not until the examination 
of Wmnecke’s comet in 1868 that any successful attempt 
was made to compare the band spectium of a comet’s 
nucleus with the spectrum of a known terrestrial element. 
The lesult was somewhat remaikable It was found that 
the spectrum is that obtained fiom carbon when the electric 
spark is taken through olefiant gas. The same result has 
been obtained, both by Huggins and by Professors Hark- 
ness and Young of America, fiom the spectroscopic analysis 
of Encke’s comet in 1872. Professor Harkness sums up the 
result of his own series of researches into the condition of 
this comet as follows : — (1 ) Encke’s comet gives a carbon 
spectrum. (2 ) From November 18 to December 2, the 
wave length of the brightest part of the comet’s spectrum 
was continually iucreasing. (3.) No polarisation was de- 
tected m the light of the comet. (4.) The mass of Encke’s 
comet is certainly not less than that of an asteroid (5 ) 
There is some probability that the electric currents which 
give rise to auroras are propagated m a medium which per- 
vades all space, and that the aurora is in reality the spectrum 
of the medium. 6 It is not improbable that the tails of 
all large comets will be found to give spectra similar to 
, that of the auroia, though additional lines may be present. 
Connection It is only of late years that the study of meteors or fall- 
of comets ing stars has come to be regarded as belonging to astro- 
aEdmo * nomy. Even now the discovery of the connection of 

t60r?< meteors and comets is so recent, and the aspect under 

which the new department of astronomy presents itself 
varies so continually as fresh relations are recognised, that 
it seems desirable to limit our remarks to the statement of 
a few broad facts. 

It has been shown, then, that meteors travel in systems 
round the sun, and that displays of falling stars occur 
when the earth passes through a meteor-system. 


There are already recognised more than one hundred 
meteor-systems, known by the direction in which the 
corresponding falling stars encounter the earth. 

The best-known meteor-systems are those which produce 
a shower on November 13-14 in certain years, and those 
winch usually produce a display on August 10-11. The 
former have been called the Leonides, because the part of 
the stellar sphere whence the meteors appear to radiate is 
m the constellation Leo. The latter, for a like reason, 
appeanng to radiate from Peiseus, have been called the 
Perseides. 

It has been found that these two meteor-systems accord, 
so far as their oibital motions are concerned, with two 
comets, viz , respectively Tempel’s comet, I., 1866, and the 
comet known as III,, 1862. The association is indicated 
m the following table : — 


KnoTtn 

Elements 

Oibifc of 

No\ ember 
Meteors 

Comet I 
1866 

OiMt of 
August 
Meteois 

Comet III 
1862 

Penhelion pas- 
sage 

Perihelion dis- 

) Nov 13, 

j 1866 

Jan 11, ) 
1866 [ 

July 23 62 

Aug 22 9 

0 9893 

0 0765 

0 9643 

0 9626 

Longitude of 
Peulielion. 



343° 38' 

344° 41' 

Longitude of 
Node 

j t? 51° 28’ 

51° 26' 1 

51138° 16' 

137° 27' 

Eccentiicity 

0 9033 

0 9054 



Senn - axis 
major... 
Inclination 

J 10 340 

10 324 



18° 3’ 

17° 18' 1 

64° 3' 

60° 25' 

Penoil (in 
years) . 
Motion 

J 33 25 

33 176 


123 74 

Retiogiade 

Retrograde 

Retrograde 

Retrograde 


Other comets have been associated, though not quite so 
distinctly, with meteoric systems. But perhaps the most 
remarkable evidence m this matter is that afforded by 
Biela’s comet. At the return m 1866, and again in 1872, 
this comet was not seen , and as it had become divided 
into two distinct comets m 1846, the inference was, that 
it had further subdivided since it was last seen in 1852. 

Now the orbit of this comet nearly intersects that of tie 
earth, at about the place occupied by the earth on 
November 27. Accordingly, after the fruitless telescopic 
search for the comet m 1872, Professor Alexander Hersch el 
pointed out that, duiing the last week m November, meteors 
following in the tram of this comet might be expected to 
make their appearance. On the night of November 27, 

1872, a remarkable shower of meteors was observed, the 
meteors radiating from a region of the heavens indicating 
that they were travelling in the track of Biela’s comet. 

The telescopic study of some of the remarkable comets Telescopic 
of the last quaiter of a century has been rewarded by observation 
results of interest. This has been the case in particular of 00111613 
with Donato’s comet of the year 1858. During the comet’s 
passage past its perihelion, several envelopes formed around 
the head, continually passing outwards, and disappearing 
after a certain distance fiom the nucleus had been reached, 
while new envelopes appeared within. Besides the prin- 
cipal tail, which was curved like an aigrette plume, another 
thin straight tail was visible for a while ; and for a short 
time yet another was seen. A striation of the chief tail could 
also be recognised, which, according to the researches of 
Bond and Norton in America, corresponded to the action 
of a repulsive force exerted by the sun, and sweeping 
matter away from the mam tail with a velocity exceeding 
that with which this tail itself was formed, but not 
exceeding the velocity indicated by the straightness of 
the subsidiary tails. 

The great comet of 1874 is shown in fig. 51, as (loggia's 
pictured by Mr Huggins. It exhibits well a peculiarity comet, 
which has characterised many comets, the well-defined dark 
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streak behind the nucleus (which, however, is in this case 
somewhat eccentrically situated). This phenomenon is not 



Fio. 51.— Coggia’e Comet. 


easily explained. It is common, indeed, to find it accounted 
for as due to the absence of illuminated matter behind the 
nucleus. But as a comet’s tail is not a flat object, spread out 
on the dome of the heavens, but a conical, or rather conoidal, 
appendage, which viewed from all sides would present, no 
doubt, much the same appearance, the line of sight directed 
towards the axis must pass through the illuminated en- 
velope. Huggins's spectroscopic examination of this comet 
yielded results resembling those he had already obtained 
from small comets. But this was the first comet whose 
tail he had analysed. The spectroscopic analysis of the 
various parts of the comet gave the following results : — 

“ When the slit of the spectroscope was placed across tlie nucleus 
and coma, there was seen in the instrument a broad. spectrum, con- 
sisting of the same three bright bands exhibited by Comet II., 
1868, crossed by a linear continuous spectrum from the light of the 
nucleus. Ou the continuous spectrum of the nucleus,” he proceeds, 
“I was not able to distinguish with certainty any dark lines of 
absorption, or any bright lines, other than the throe blight bands. 
Besides these spectra, there was also present a faint broad continu- 
ous spectrum between and beyond the bright bands. "When the 
slit was moved on to different parts of the coma, the bright bands 
and the faint continuous spectrum were found to vary in relative 
intensity. When the slit was brought past the nucleus on to the 
commencement of tlie tail, the gaseous spectrum became rapidly 
fainter, until, at a short distance from the nucleus, the continuous 
spectrum predominated so strongly that the middle band only, 
which is the brightest, could be detected on it. We have presented 
to us, therefore, by tlie light of the comet, three spectra : (1.) The 
spectrum of bright bands ; (2.) The continuous spectrum of the 
nucleus; (3.) The continuous spectrum which accompanies the 
gaseous spectrum in the coma, and which represents almost entirely 
the light of the tail.” 

Chapter XYIII— The Fixed Stars and Nebulae . 

The great multitude of stars visible even to the naked 
eye readers it impossible to distinguish each by a parti- 
cular name ; astronomers, accordingly, for the sake of re- 
ference, have formed them into groups, known as Constella- 
tions or Astemms, To these the early astronomers gave 
the names of men and animals, and other objects, from 
fancied resemblances or analogies, for the most part not 
easily traced. These denominations are preserved in 
modern catalogues ; and the practice of delineating the 
object itself on celestial globes and charts has been°only 
recently, if it has yet been altogether, abandoned. The 
ancients distinguished some of the brightest stars in the 
different constellations by particular names ; but to include 
others less conspicuous, it became necessary to adopt a 


different mode of proceeding. According to the usual 
method, first introduced by Bayer in his Uranometria , 
each of the stars in every constellation is marked by a 
letter of the Greek alphabet, commencing with the most 
brilliant, which is designated by a ; the next most con- 
spicuous is called J3, the third y, and so on. When the 
Greek letters are exhausted, recourse is had to the Bom an 
or Italic. The order of the letters was intended to indicate 
only tlie relative brilliancy of the stars in the same 
constellation, without any reference to those in other parts 
of the heavens. Thus a Aquarii is a star of the same 
order of brightness as y Virginis. Moreover, whether 
owing to carelessness in the original lettering or to changes 
in the brightness of the stars, the order of the letters does 
not always correspond to the brightness, even in tlie same 
constellation. Thus, e, £, and rj Ursae Majoris am far 
brighter than S of that constellation. The stars of the 
first order of brightness are likewise denominated stars of 
the first magnitude; those of a degree inferior in brightness 
are said to be of the second magnitude, and so on with the 
third, fourth, &c. Below the sixth the same denomina- 
tions are continued; but the stars of the seventh and 
inferior magnitudes are no longer visible to the naked eye, 
and are therefore called telescopic stars. 

The number of constellations given by Ptolemy is 48, 
viz.:— 


Ursa Minor, 

Ursa Major, 

Draco, 

Cepheus, 

Bootes, or Arctophylax, 
Corona Borealis, 

Hercules (’Ey y ivacriv), 
Lyra, 

Cygnus, 

Cassiopeia, 

Perseus, 

Auriga, 

Serpentarius, or Opbiuclius, 
Serpens, 

Sagitta, 


North of the Zodiac. 

The Little Bear. 

The Great Bear. 

The Dragon. 

Cepheus. 

The Herdsman, ortho Bearwarden. 
The Northern Crown. 

Hercules (kneeling). 

Tlie Harp. 

The Swan. 

The Lady in her Chair. 

Perseus. 

The Waggoner. 

The Serpent-bearer. 

The Serpent. 

The Arrow. 


Aquila (or Tultur) et Antinous, The Eagle and Antinoua. 
Delphinus, The Dolphin. 

Equuleus, The Horse’s Head. 

Pegasus, or Eqnus, The Flying Horse, or the Horse. 

Andromeda, Andromeda. 

Triangulum, The Triangle. 

In the Zodiac. 


22. Aries, 

23. Taurus, 

24. Gemini, 

25. Cancer, 

26. Leo, 

27. Virgo, 

28. Libra, 

29. Scorpio, 

30. Sagittarius, 

31. Capricormis, 

32. Aquarius, 

33. Pisces, 


The Ram. 

The Bull. 

The Twins. 

The Crab. 

( The Lion, to wnich Ptolemy , joined 
( some stars of Berenice’s liair. 
The Virgin. 

The Balance. 

The Scorpion. 

The Archer. 

The Goat. 

The Water-Bearer. 

The Fishes. 


Southern Constellations. 


34. Cetus, 

35. Orion, 

36. Eridanus, or Fluvius, 

37. Lepus, 

38. Cams Major, 

39. Cauis Minor, 

40. Argo Navis, 

41. Hydra, 

.42. Crater, 

43. Corvus, 

44. Centaurus, 

45. Lupus, 

46. Ara, 

47. Corona Australis, 

48. Piscis Australis, 


The Whale. 

Orion. 

Eridanus, or the Elver, 
The Hare. 

The Great Dog. 

The Little Dog. 

The Ship Argo. 

The Hydra. 

The Cup. 

The Crow. 

The Centaur, 

The Wolf. 

The Altar. ’ 

The Southern Crown, 
The Southern Fish. 
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The constellations added by Hevelius are the following 
(those marked * being now little used) : — 

*1 Antmous, Antmous 

2 Mons Menelai, Mount Menelaus 

3 Canes Yenatiu, The Greyhounds. 

4 Camelopardalis, The Giraffe. 

*5 Ceiberus, Cerberus 

6 Coma Berenices, Berenice’s Hair. 

7 Lacerta, The Lizard 

8 Lynx, The Lynx 

*9 Scutum Sobie&kn, Sobieski’s Shield 

10 Sextans, The Sextant 

11 Triangulum Australe, The Southern Triangle 

12. Leo Minor, The Little Lion. 

The constellations added by Halley m the southern 
hemisphere are, — 

1 Columba Noachi, Noah’s Dove 

*2 Robur Carolinum, The Royal Oak. 

3 Gius, The Crane 

4. Phcemx, The Phoenix 

5 Pavo, The Peacock 

6 Apus, The Bird of Paiadise. 

7 Musca, The Fly 

8 Cham.eleon, The Chameleon 

instance of In considering the fixed stars, the first point to which 
he etara, 0 ur attention is naturally directed is the determination of 
their real dimensions, and a necessary, though not sufficient, 
preliminary is the determination of their distances from 
us An obvious consequence of the annual motion of the 
earth is the existence of an annual parallax of the stars ; 
but on account of the enormous distances of these bodies, 
this effect of the earth’s motion is so small, that it cannot 
be easily measured , and there are even now very few cases 
in which, with the utmost refinements of methods and 
instruments, a measurable parallax has been detected. We 
1 find that, compared with the distances of the fixed stars, 

the diameter of the earth’s orbit is merely a point ; for in 
most cases, the most careful observation of the same star, 
at intervals of six months, indicates no variation what- 
ever in the star’s position, after the proper corrections 
have been made for the small effects produced by dif- 
ferent known causes The limits of the errors of modern 
observations cannot well be supposed to exceed V. It 
follows, therefore, that, seen from the distance of the 
fixed stars, the diameter of the ecliptic, which exceeds 
180 millions of miles, subtends an angle of less than Y. 
Had the annual parallax exceeded this small quantity, it 
could scarcely have escaped the multiplied efforts that 
have been made to detect it; yet the distance of a star 

haring a parallax of V is ~ p x radius of earth’s orbit, 

that is, about 19 billions of miles. 

The first star actually shown to have an annual parallax 
was the star Cl Cygni, a binary system of two sixth-magni- 
tude stars, having a large proper motion. The parallax 
was detected and measured by Bessel, using the Komgs- 
berg heliometer. He compared the position of the point 
midway between the pair with that of two very small and 
presumably more distant stars. From the observations 
made between October 1837 and March 1840, Bessel 
deduced as the parallax 0" 3483, corresponding to a 
distance of about 600,000 radii of the earth’s orbit This 
result was confirmed shortly after by Peters at Poulkowa, 
who, from observations of the zenith distances, deduced 
the parallax 0"' 349. It will presently be seen that more 
recent measures do not accord well with these results. In 
the meantime, though the result was published later, Mr 
Henderson, at the Cape Town Observatory, had been 
observing a Centauri, one of the brightest of the southern 
stars, with the object of determining if it has a sensible 
parallax. N otwithstanduig the inferiority of the instrument 
he employed (a mural circle imperfectly giaduated), Mr 
Henderson succeeded in recognising a parallax, which he 


estimated at 1" 16. Maclear, who was Ins successor as 
astronomer royal at the Cape, determined the parallax 
to be 0^*9128, and subsequent observations assign to the 
parallax the value 0"9187 Doubtless 0" 9 fairly repre- 
sents the most probable value. It is less than a tenth of 
the solar parallax , in other words, the orbit of the earth 
as seen from a Centauri subtends less than a tenth of the 
arc which the earth’s disk subtends as seen from the sun 
The distance corresponding to this parallax is in round 
numbers about 20 billions of miles, a distance which light 
traverses m about 3| years. 

Other stars have since so far yielded to the attacks 
made upon them by astronomers as to show signs of having 
measurable parallax. But it must be admitted that many 
of the results hitherto obtained aie open to consideiable 
doubt, as the following table serves sufficiently to indicate . — 



Magn 

Parallax formerly gn en 

Latest Mensuie- 


by Sir J Hcischel 

meats of Pai alias 

a Centauri . . 

>1 

0 976 (Hendenon, cor 
rected by Maclear) 

| 0 91 

61 Cygni . 

6 

0 348 (Bessel) 

0 55 

Lalande, 21,258 
Oeltzen, 17,415-6 
a Lyrae.. 

8 

9 

0 260 (Kruger) j 

0 247 (Kruger) 

0 155 fW Struve, cor- 

No new deter 
mination. 

1 

rected by O Stiuve) 

0 150 (Henderson, cor- 

j 0 27 

Sirius 


rected by Peters) 

70 OphiuchL 

5 

0 160 (Kruger). , j 

No new deter- 
mination, 

i Ursa Majons .. 

3 

0 133 (Peters) . 

lf 

Arcturus .. . 

1 

0 127 (Peters). 

,, 

Polans .. 

2 

0 067 (Peters).. 

0 11 

Capella .. . 

1 

0 046 (Peters) . j 

No new deter- 
mination, 

Procyon.. 

1 


0 12 


If we consider that, with the exception of a Centauri, 
no star has been observed with accordant results, we may 
question whether the instruments employed by astronomers 
are as yet competent to measure accurately small paits of a 
second of arc. As for the parallax assigned to the five 
last stars of the above list, it would be absurd to place any 
reliance on the estimated value, save as indicating that 
those stars he at so enormous a distance that their parallax 
cannot be measured. 

As the most powerful telescope does not show the real Light fj-oa 
disk of a star, it is not possible to determine by actual ttl0 stars, 
measurement the size of even the largest or the nearest 
The amount of light received from a star whose distance is 
known can, however, be compared with that which our 
sun would give if removed to the star’s distance ; and if 
we then assume equal intrinsic surface-lustre, we may infer 
(though not very safely) the surface, and therefore the 
size, of the star. Thus the distance of a Centauri exceeds 
the sun’s 230,000 times, so that the sun, removed to the 
star’s distance, would shine with only the 52,900,000,000th 
part of his observed lustre But a Centauri shines with 
about the 16,950,000,000th part of the sun’s brightness 
Hence the star emits three times as much light as the 
sun, or (on our assumption) has a surface three times, a 
diameter times, and a volume 3^3 times (or more 
than 5 times) as great as his. Sirius dealt with in Idee 
manner would appear to have a volume exceeding the sun’s 
about 2700 times. But it is probable that the larger stars 
shine also with a greater intrinsic lustre, mile for mile of 
surface, and therefore are not so much larger as we should 
infer from the above method of reasoning 

That the stars resemble the sun iu general constitution Analysis of 
and condition has been proved by spectroscopic analysis, ^ellai 
the spectra of stars being in general respects like the spec- sl ’ cotra ‘ 
trum of the sun. Nevertheless, characteristic differences 
FT _ 
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exist, insomuch that the stars have been divided into four 
orders, distinguished by their spectra. These are thus 
presented by Secchi, after examination of the spectra of 
more than 500 stars : — y 

The fiist type is represented by a Lyra, Sirius, <fec , and 
includes most of the stars shining with a white light, as 
Altair, Regulus, Rigel, the stars ft, y, e, £, and rj of Ursa 
Major, &c These give a spectium showing all the seven 
colours, and crossed usually by multitudes of dark lines, 
but always by the four lines of hydrogen, very dark and 
stiong. The breadth of these lines indicates a very deep 
absorptive stiatum at a high temperature and at great 
pressure Nearly half the observed stars showed this 
spectium 

The second includes most of the yellow stars, as Capella, 
Pollux, Arcturus, Aldebaran, a Ursae Majoris, Procyon, 
<fec. The Fraunhofer lines are well seen in the red and 
blue, but not so well in the yellow. The resemblance of 
this spectrum to the sun’s suggests that stars of this type 
resemble the sun closely in physical constitution and con- 
dition. About one-third of the observed stars showed this 
spectrum 

The third type includes Antares, a Ononis, a Herculis, 

/? Pegasi, Mira, and most of the stars shining with a red 
light The spectra show bands of lines (Secchi’s instru- 
ment showed shaded bands, but with superior spectro- 
scopes multitudes of fine lines appear) The spectra 
resemble somewhat the spectrum of a sun spot, and Secchi 
infers that these stars are covered m great part by spots 
like those of the sun. About 100 of the observed stars 
belong to this type 

The fourth type differs only from the last in the 
arrangement and appearance of the hands, and includes 
only faint stars. A few stars, as y Cassiopeia, rj Aigus, 

/} Lyra, &c , show the lines of hydrogen bright instead of 
dark, as though surrounded by hydrogen glowing with a 
heat more intense than that of the central oib itself. 

The exact spectroscopic observation of many stars by 
Huggins and Miller has shown (what Secchi’s comparatively 
rough observations could not effect) that many elements 
known to us exist in these stars Thus, m the spectrum 
of Aldebaran are lines coinciding with the lines of the 
•elements hydrogen, sodium, magnesium, iron, tellurium, 
antimony, calcium, bismuth, and mercury. In the spec- 
tium of Betelgeuse these physicists recognised m like manner 
the hues of sodium, magnesium, iron, bismuth, and calcium, 
but found the lines of hydrogen wanting. Sinus, Pollux, 
Castor, the stars of Ursa Major, and many others, were 
exanuned with similar results. 

Colouied Many stars are coloured Thus Antares, Aldebaran, and 

stais. Betelgeuse are ruddy; Arcturus, ProcyoD,and Pollux yellow, 
Yega and Altair slightly bluish , while Capella, Sinus, and 
many other stars are brilliantly white. Among telescopic 
stais, some are of a deep, almost blood, red, while others 
are ruddy, orange, yellow, garnet-coloured, and so on. 
Few single stars show a well-marked blue colour. But 
among the binary and multiple star-systems, blue, green, 
indigo, violet, and lilac stars are common, especially as 
smaller companion stars , such colours as olive, russet, 
grey, ash-colour, fawn, and so on, are also observed, though 
this is piobably due to the combined lustre of several very 
small stars closely set. Complementary colours axe not 
uncommon among double stars, the brighter of a pair (m 
such cases) usually having a red, oiange, or yellow colour, 
and the smaller showing the respective complementary, 
green, blue, or purple. Nor are these instances to be 
explained as due to contrast (though contrast doubtless 
strengthens the apparent hue of the smaller star); for 
when the brighter is concealed from view, the fainter is 
sail found to shine with its colour unchanged, Spectro 
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scopic analysis shows that usually the colour of a star is 
due to the presence of absorptive vapours m the star’s 
atmosphere cutting off certain portions of the light. Thus 
the orange component of the double star Albireo has a 
spectrum crossed by several bands in the blue and violei 
portion, while the blue component has a spectrum showing 
many stiong lines m the red and orange portion, — hence 
the former star looks orange because of the deficiency of 
blue and violet in its light, and the lattei looks blue because 
its light is deficient m red and orange. 

On examining the stars with telescopes of considerable Double ,md 
power, many of them are found to be composed of two or multiple 
more stars placed contiguous to each other, or at dis- 8tm * 
tances subtending a very minute angle This appearance 
is probably m many cases owing solely to the optical 
effect of their position relatively to the spectator ; for it is 
evident that two stars will appear contiguous if they are 
placed nearly m the same line of vision, although their real 
distance may be immeasurably great. There are, however, 
many instances in which the angle of position of the two 
stars varies in such a manner as to indicate a motion of 
revolution about a common centre ; and in this case the 
two stars form a binary system, pei forming to each other 
the office of sun and planet, and connected together by 
gravity or some equivalent principle The observations 
of Herschel, Dawes, South, and Struve have placed this 
fact beyond doubt. Motions have been detected which are 
so rapid as to be measurable within very short periods 
of time ; and in certain cases the smaller star has been 
observed to disappear, either on passing behind or before 
its primary, or by approaching so neai to it that its light 
has been absorbed by that of the other. The most remark- 
able instance of a regular levolution of this sort is that of 
the double star £ Ursae Majoris, in which the angular 
velocity is 6° 4 annually, so that the two stars complete a 
revolution about one another in the space of 60 years, and 
about a circuit and a half have been already described 
since its discovery in 1781. The double star 70 Ophiuchi 
presents a similar phenomenon, a revolution being com- 
pleted in a period of about 80 years, a Castons, y Yirgmts, 
l Cancri, £ Bootis, S Serpentis, and that remarkable double 
star 61 Cygni, together with several others, exhibit similar 
variations m their respective angles of position. Sir W. 

Herschel observed m all 2400 double stars. The catalogue 
of Stiuve of Dorpat contains 3063 of the most remaik- 
able. The object of these catalogues is not merely to fix 
the place of the star within such limits as will enable it to 
be easily discovered at any future time, but also to record 
a description of the appearance, position, and mutual dis- 
tances of the individual stars composing the system, m 
order that subsequent observers may have the means of 
detecting their connected motions, or any changes by 
which they may be affected. There are many triple, 
quadruple, and quintuple stars. Every region of the 
heavens furnishes examples of these cunous phenomena; 
but it is remarked that some parts of the heavens contain 
very few, while others present them in great abundance. 

Aggregations of stars more and more complex appear as Star 
we extend our suivey, and wider and wider regions of the & r0U I ,a - 
heavens are occupied by groups of associated stars. The The milky- 
most complex and extensive of all such gatherings is the way, 
galaxy or milky-way, a zone-shaped region surrounding the 
whole sphere of the heavens, in which stars innumerable 
so combine their lustre as to present a milky luminosity. 

We speak of a zone-shaped region, be it noticed, not of a 
zone, for the milky-way does not form a complete zone, 
but simply occupies a zone within which appear streams, 
and nodules, and irregular clusterings of stars. Along part 
of the region there is but one well-marked stream; else- 
where two streams are seen, and in other places several. 
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But parts of the circuit are incomplete, while in some cases 
dark regions m the very midst of a bright stream attest 
the irregular conformation of this strange star region. 
Variations Some of the fixed stars are subject to periodical varia- 
nt steUar tions of brilliancy. Several, formerly distinguished by 
lustre their splendour, have entirely disappeared, others are now 
conspicuous which do not seem to have been visible to the 
ancient observers , and some alternately appear and disap- 
pear, or at least undergo great periodic variations in bright 
Temporary ness Some seem to become gradually more obscure, as 8 
skis Ursie Majons ; others, like /3 m the Whale, to be increas- 
ing m bnlhancy Some stars have all at once blazed forth 
with great splendour, and, after a gradual diminution of 
their light, have again become extinct. The most remark- 
able instance of this sort is that of the star which appeared 
in 1572, m the time of Tycho It suddenly shone forth in 
the constellation Cassiopeia with a splendour exceeding 
that of stars of the first magnitude, or even Jupiter and 
Venus at their least distances from the earth, and could he 
seen with the naked eye on the meridian m full day. Its 
brilliancy gradually diminished from the time of its first 
appearance, and at the end of sixteen months it entirely 
disappeaied, and has never been seen since. During the 
whole time of its apparition, its place m the heavens 
remained unaltered, and it had no annual parallax; its 
distance was consequently of the same order as that of the 
fixed stars. Its colour, however, underwent considerable 
variations Tycho describes it as having been at first of a 
bright white , afterwards of a reddish yellow, like Mars or 
Aldebaian ; and lastly, of a leaden white, like Saturn 
Another instance of the same kind was observed m 1604, 
when a star of the first magnitude suddenly appeared in 
the right foot of Ophiuchus. It presented phenomena 
analogous to the former, and disappeared in like manner 
after some months. 

Varuble Many stars have been observed whose light seems to 
stars, undergo a regular periodic increase and diminution, and 

these are properly called unable stars. The star o Ceti 
(called also Mira) has a period of 334 days, and is remark- 
able for the magnitude of its variations From being a 
star of the second magnitude, it becomes so dim as to 
be seen with difficulty through powerful telescopes. But 
its maxima and minima of brightness are variable. Thus 
between October 1672 and December 1676 Mira was never 
visible to the naked eye, while on October 5, 1839, it was 
half a magnitude brighter than its usual maximum. 

Some are remarkable for the shortness of the period of 
their variation. 

Algol (/3 Persei) shines ordinarily as a second magni- 
tude star, but during about 7 hours in each successive 
period of 69 hours undergoes the following changes: — 
It decreases gradually to the fourth magnitude, remaining 
so for 20 minutes, and then increases as gradually to the 
second magnitude. Thus it remains a second magnitude 
star for about 62 hours in each period of 69 hours The 
star /3 Lyrae in successive periods of 12 days 22 hours 
undergoes a double change, each occupying 6 days 11 
hours (formerly assigned as the star’s true period). In each 
period the star has a maximum brightness of about the 
3 5 magnitude, but the minima of brightness are appreciably 
unequal, the star’s magnitude in one being 4*3, in the 
other 4 5. The star 8 Cephei vanes in a period of 5 days 
8 hours 48 mm from the fifth to the 3 5 magnitude, 
occupying 1 day 14 hours in passing from minimum to 
maximum, but 3 days 19 hours in passing from maximum 
to mininum. Two or three hundred stars are now recog- 
nised as variable. The most probable explanation of the 
variation in long periods is that stars so affected have 
periodical maxima and minima of disturbance, resembling 
that which causes the sun spots, only more marked. Some of 


the variables of short period aie probably coveied unequally 
m different paits of then surface by spots But the varia- 
tion of such stars as Algol, which shine with a constant 
lustre for the greater part of each period, and are reduced m 
lustre for a short interval, cannot be thus explained, and we 
must suppose that a large opaque orb circling around them 
transits the central luminary at regular intervals. Most of Irregulaily 
the stars which have appeared suddenly, and shone for a ™™ ble 
short time, probably resemble m character the only star of 5 
this kind hitherto examined— the star T in Corona Borealis 
which, blazing out suddenly as a second magnitude star 
(usually of the tenth magnitude only), w r as found by Hug- 
gins and Miller to have a spectrum crossed by fine black 
lines, on which was superposed the spectrum of glowing 
hydrogen As the star waned, the hydrogen spectrum 
faded, and finally disappeared Presumably there had 
been an outburst of glowing hydrogen, or a conflagration 
in which hydrogen was the pnncipal agent. The maximum 
brightness of the star exceeded the normal lustre almost 
800-fold. The star rj Argus can hardly as yet be classed 
either among periodically variable stars or among stais 
undergoing irregular changes In 1677 Halley catalogued 
it as of the fourth magnitude; Lacaille, in 1751, obseived 
it as of the second magnitude. Between 1811 and 1815 
it was of the fouith magnitude, from 1822 to 1826 of 
the second , in 1827 of the first magnitude ; thereafter, till 
1837, of the second; in 1838 of the first; in 1843 the 
star was brighter than any except Sinus. At present it is 
barely visible to the naked eye. 

Passing ovei the speculations of Bruno, Hooke, and others, stell ic 
we find that Halley was the first to suspect from observa- P 10 i 1C1 ' 
tion the proper motion of the stars From compausons motlous ’ 
between the observed places of Arctuius, Aldebaran, and 
Sinus, and the places assigned to these stars by the Alex- 
andrian astionomers, he was led to the opinion that all 
three are moving towards the south. (Phil Turns , 1718 ) 

The elder Cassmi adopted the same view respecting Arc- 
turus, proving, in fact, that even since the time of Tycho 
Brahe this star had shifted 5' m latitude ; for he showed 
that rj Bootis, which should have shared iu the change if 
the ecliptic itself had shifted in position, had not changed 
appreciably in position. Bradley and Wright theorised 
respecting the causes of stellar motion," and suggested that 
the sun and his fellow-suns, the stars, are moving in space. 

Tobias Mayer, in 1771, comparing Pioemer’s observations m 
1706 with his own and Lacaille’s in 1750-56, was led to 
the opinion that the stellar motions afford no sufficient 
evidence of the translation of the solar system through 
space Bat in 1783 Sir W. Herschel, from the proper Proper 
motions of seven principal stars, as determined by Maskelyne, ^ ai»° £ 
deduced as the point towards which the sun is moving 
(or, as it is now commonly termed, “the apex of the solar 
way”) a point in Hercules in right ascension 257°. After 
carefully examining Mayer’s list of proper motions, ho 
indicated a point close to the star X Herculis (1&, fig 52). 

In 1805 Sir W. Herschel published a paper based on 
Maskelyne’s catalogue of the proper motions of 36 stars 
published in 1790, and presenting a result consider- 
ably different from that which he had before announced. 

He now set the apex m R A. 245° 52' 30" and north 
declination 49° 38' (J$t a in fig 52) Bessel m 1818 (Fun- 
damenta Astronomic) expressed the opinion that Mayer 
had been right in denying the existence of sufficient evi- 
dence for determining the proper motion of the solar system 
Later, however, the subject has been dealt with by Madler, 
Argelan&er, and O. Struve, whose various determinations of 
the solar apex are shown in fig. 52, marked M, Ar , and 
respectively Sir G-. Airy re-examined the Bubjeet 
by a new method, assigning to the sun (by an appli- 
cation of the method of least squares) such a direction 
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and rate of motion as accounts for the greatest proportion 
of the observed stellar motions. The plan was carried out 



Fra. 52. — Various Determinations of the Apex of the Sun’s Way, 

according to two different hypotheses respecting errors of 
observation, and was first applied to about 300 stars, 
afterwards to about 1500, by Mr Dunkin. The results of 
the first pair of solutions are indicated by the points A, 
and A a in fig. 52, the results of the others by the point A, 
and A v A, lies in E. A. 261° 14' and N.P.D. 57° 51'; A. 
in E.A.263 0 44' and N.P.D. 65 J . Lastly, Mr Galloway, 
by considering the motion of southern stars, has deduced 
the result indicated at G. Giving to these various results 
their due weight, we find for the probable position of the 
apex that shown in fig. 52. 

The analysis of the proper motions of the stars by Mr 
x drift, Proctor has led to the recognition of local star-drifts. 
This is illustrated in fig. 53. Here arrows are drawn from 



Fiq, 53. — Illustrating Star-drift. 

the several stars, indicating their direction and rate of 
motion, the rate being such that 36,000 years would be 
required to carry any star from its present position to the 
position marked by the extremity of the arrow-point. It 
wiU be seen that the stars /?, y , 8, e, and ^Urs* Majoris, 
with the companions of £, are travelling in the same direc- 


tion and at the same apparent rate. Similar drifting 
motions can be recognised in other parts of the heavens. 

Spectroscopic analysis affords a means of determining Proper 
the motions of stars in the direction of the line of sight, motions o 
For if a star is receding, the wave length of any definite n PP r °ach 
portion of its light must be apparently lengthened; while 
if the star is approaching, such wave-length must be 
shortened. Thus, if the position of some known line in a 
star’s spectrum can be compared with the position of the 
same line in the spectrum of a terrestrial element, any shift 
of position indicates whether the star is receding or ap- 
proaching. In this wray several of the brighter stars have 
been dealt with by Mr Huggins, and motions of recession 
and approach, amounting in some cases to 30 or 40 miles 
per second, have been recognised. This method has afforded 
an interesting confirmation of Mr Proctor’s views about star- 
drift, seeing that Mr Huggins assigns to the five stars /?, 
y, 8, €, and £ Ursse Majoris, equal motions of recession 
(about 17 miles per second). He also finds that their 
spectra are alike, indicating a resemblance in constitution 
and structure, such as we should expect to find in the 
members of a drifting system. 

The Nebulae are celestial objects which present a cloudy Too 
appearance. When examined with a telescope of moderate 
power, the greater part of the nebulie are distinctly per- 
ceived to be composed of cluster’s of little stars, impercep- 
tible the naked eye, because, on account of their apparent 
proximity, the rays of light proceeding from each are 
blended together, through the effects of irradiation, in 
such a manner as to produce only a confused luminous 
appearance. In others, however, no individual stars can 
be perceived, even through the best telescopes, and the 
nebula exhibits only the appearance of a Bolf-luminous or 
phosphorescent patch of matter in a highly dilated or 
gaseous state. In some instances the nebula presents the 
appearance of a faint luminous atmosphere, of a circular 
form and of large extent, surrounding a star of considerable 
brilliancy. One of the most remarkable nebulae is that o r ; r , n 
which is situated in the sword-handle of Orion. It was nebula, 
discovered by Huyghens in 1656, and described and figured 
by him in his Systema Saturnium. Since that time it has 
been examined and described by various observers, parti- 
cularly Fouchy, Mairan, Le Gentil, and Messier, who have 
given engravings of it ; and if any trust can be placed in 
tbeir descriptions of so indistinct and difficult an object, it 
must have undergone great changes in its form and physical 
appearance. Unfortunately, however, no satisfactory in- 
ference can he drawn from the comparison of the different 
descriptions ; for it is found that the Bame nebula, viewed 
on the same night with different telescopes, presents 
appearances 'so different as to be scarcely recognisable as 
the same object. The effects of atmospherical variations 
also cause great differences in its appearance, even when 
it is viewed through the same telescope at different times, 
so that it is scarcely possible that any two observers will 
be found to agree in their delineation of its outline. Sir 
J. Hersehel, in the second volume of the Memoirs of the 
Astronomical Society, has given a detailed description of 
this nebula as it _ appeared in his twenty-feet reflector in 
1824, ^ together with a drawing, which, on account of the 
superiority of his telescope, is probably a much more cor- 
rect representation of the object than any which previously 
existed. Plate XXX. is copied from that drawing. Of that 
portion of the nebula which he calls the Huyghenian region 
Sir J. Hersehel gives the following account; “ I know not 
how to describe it better than by comparing it to a curdling 
liquid, or a surface strewed over with flocks of wool, or to 
the breaking up of a “mackerel” sky when the clouds of 
which it consists begin to assume a cirrous appearance. It 
is not very unlike the mottling of the sun’s disk, only {if 
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I may so express myself) tlie gram is mucli coarser, and 
the intervals darker, aad the flocculi, instead of being 
generally round, are diawn into little wisps. They pre- 
sent, however, no appearance of being composed of small 
stars, and then aspect is altogether different from resolvable 
nebula In the latter we fancy that we see stars, or that 
could we strain oui sight a little more, we should see them , 
but the foimer suggest no idea of stars, but rather of 
something quite distinct from them ” 

Another very remarkable nebula is that in the gudle 
of Andiomeda, which, being visible to the naked eye, 
was known m the earliest ages of astronomy. It was 
rediscovered in 1612 by Simon Manus, who descubes it 
as having the appeaiance of a candle seen through horn, 
that is, a diluted light, increasing m density towards a 
centre Le Gentd mentions that its figure had appeared 
to him for many yeais round, but that in 1757 it had 
become oval. He also remarks that its light was perfectly 
uniform in all parts, — a fact which is quite at variance 
with its present appearance, and which, if true, argues that 
the nebulous matter is m a rapid state of condensation 
“ At present,” says Sir J Herschel m the volume above 
referred to, “ it has not, indeed, a star or any well-defined 
disk in its centre ) but the brightness, which increases 
by regular gradations fiom the circumfeience, suddenly 
acquires a great accession, so as to offer the appearance of 
a nipple, as it were, in the middle, of very small diametei 
(10" or 12"), but totally devoid of any distinct outline, so 
that it is impossible to say precisely where the nucleus 
cuds and the nebula begins. Its nebulosity is of the most 
perfect milky, absolutely irresolvable kind, without the 
slightest tendency to that separation into flocculi above 
described in the nebula of Orion , nor is there any sort of 
appearance of the smallest star in the centre of the nipple ” 
This nebula has, however, been resolved into stars, at least 
partially, by the Harvard reflector 

Messier formed a list of 103 nebulae But Sir W 
IleLSchel, by means of his large telescopes, discovered no 
less than 2500 ; and Sn John Herschel added 500 northern 
and 1700 southern nebulae (staying seven yeais at the Cape 
to catalogue these last) In all, about 3700 nebulae are 
known. They have been thus classified — 

(1 ) Clusters of stars (globular or irregulai)in which the 
stars are clearly distinguishable 

(2.) Resolvable nebulas, and such as, from their appear- 
ance, piobably require only increased power to be resolved 
into separate stais 

(3 ) Nebulae properly so called, showing no appeaiance 
of stars 

(4 ) Planetary nebulae. 

(5 j Stellar nebulae. 

(6 ) Nebulous stars. 

Among the varieties of form may be noted spiral , elliptic , 
and ring nebulae, double nebulae, and irregular nebulae. 

Sir W, Herschel classified the nebulje according to his 
conception of the probable stage of then development from 
purely nebulous matter into stars, single or multiple, as 
follows : — 

(1.) Widely-spread nebulosity. 

(2 ) Irregular nebulae. 

(3.) Planetary nebulae. 

(4.) Nebulous stars 

(5.) Diffused clusters. 

(6.) Stellar nebulae. 

(7.) Rich star-clusters. 

Examined with the spectroscope by Mr Huggins, the 
stellar and resolvable nebulae are found to give a spectrum 
resembling the stellar spectrum in general characteristics. 
But the irregular nebulae, planetary nebulae, and a con- 
eideraV.e proportion of the irresolvable nebulae, give a 


spectium of three bright lines, indicating that they consist 
of glowing gas One of these lines is the F line of the 
hydrogen spectrum, another is a line of nitiogen, and the 
third is undetermined A few of the gaseous nebulae show 
a fourth line. 

Some nebulae are variable A large irregular nebula Vm A bla 
surrounding the singular variable star rj Argus appears to nri.ul®. 
undergo extensive variations , and we have seen that the 
great nebula m Orion is strongly suspected of variability 
Some nebulae have vanished , others have appeared where 
formerly no nebulosity had been recognised 

As there are double and variable nebulae as well as double Gimps of 
and variable stars, so also are there groupings and aggrega- nebul:e - 
tions of nebulae as of stars It is noteworthy that the zone 
region occupied by the milky-way shows very few nebulae, 
and those mostly of the resolvable order. The regions 
farthest from the milky-way, that is, the regions around 
the poles of the galactic circle, are those richest in nebulae, 
speaking generally, but the distribution of the nebulae is 
in reality too irregular to be sufficiently described in such 
terms Streams and branches and clustering aggregations 
of nebulae are fouud in both of the two hemispheres into 
which the galaxy divides the heavens. Most remarkable 
among these aggregations are the Nubeculce or Magellanic 
Clouds , m the southern heavens These resemble the milky- 
way m aspect, but on telescopic examination are found to 
consist, not of stars alone, like the milky-way, but of stars 
mixed with nebulae. Within the Nubecula Major, Sir J. 

Herschel counted 278 nebulae, besides more than 50 out- 
lying nebulae. The Nubecula Minor is not so rich in nebulm, 
but still deseives to be regarded as an aggregation of these 
objects 

Space will not permit us to consider fully here the various 
theories of the constitution of the sideieal heavens ad-theS^ni 
vanced by Wright, Kant, Lambert, the Herschels, Struve, universe-. 
Madler, Herbert Spencer, Proctor, and others. But so 
far as discussion of this subject depends on observation, 
it may be thus presented : — The zone of the milky-way 
being rich m stars, we must either infer great extension of 
the sidereal system in the direction of that zone, or a 
real aggregation of stars within a ring-shaped or spirally- 
shaped region around the earth. If we adopt the former 
Mew, we shall naturally be led to regard the nebulae, 
except only those known to be gaseous, as other sidereal 
systems outside our owm, and so distant as to appear like 
small cloudlets of stars But if we adopt the latter view, 
we may regard many of the nebulae, if not all, as cluster- 
ing aggregations of stars belonging to the same system. 

Sir W. Herschel adopted the former hypothesis at the 
beginning of his career as an observer ; but later (though 
nearly all writers on astronomy overlook the fact), his 
opinion turned towards the latter. It was while he still 
supposed the stars spread with tolerable uniformity through- 
out the sidereal system that he trusted to a method of star- 
gaugmg depending on the number of stars seen in equal 
telescopic fields m different directions. It is manifest 
that, if the telescope reaches to the limits of a system 
of stars scattered uniformly, the greater the distance at 
which the limit lies m any direction the greater will be 
the number of stars in that direction Gauging the sidereal 
system on this principle, Sir W. Herschel deduced the 
inference that it is shaped like a cloven flat disk. But 
later, perceiving that the rich regions are often seemingly 
circular in shape, he inferred that such groups are really 
globular m form. It was natural to extend this principle, 
and, seeing that parts of the milky-way are stream-shaped, 
to infer that this appearance indicates the existence of real 
streams of stars. Also, since the clustering aggregations 
are various in size and constitution, it might be assumed 
that the nebulae themselves are only clustering aggregations 
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more remote than the rest, and belong, therefore, to the 
sidereal system. The fact that nebulae are rich in regions 
remote from the milky-way would confirm this supposition, 
if not of itself sufficient (as Herbert Spencer thinks) to 
establish it beyond question. If the nature of the Magel- 
lanic clouds had been known to Sir ~W. Herschel, this 
inference would have appeared to him liresistible. How- 
ever, the results towards which his later views seemed 
tending were not definitely indicated or adopted by him, 
probably because he had already attained an extreme old 
age when he first enunciated his later and juster views of 
the sidereal universe. Sir J Herschel does not appear 
to have recognised his father’s change of views, though con- 
scious of serious difficulties m the older theory, and even 
definitely indicating the fact that the constitution of the 
Nubecula cannot possibly be reconciled with that theory. 
The elder Struve, probably the only astronomer of his time 
who had thoroughly studied Sir W. Herschel’s remarkable 
papers, recognised clearly the change m Herschel’s opinions 
Following a suggestion thrown out by Piazzi, Stiuve com- 
pared the number of stars down to the eighth magnitude 
m different directions round the equator, and justly regarded 
the greater richness of such stars on and near the galaxy 
as a disproof of Herschel’s eaiher theory of generally uni- 
form distribution. Strangely enough, however, while thus 
recognising a variation m the richness of stellar distubution 
m one direction, % e , m approaching the medial plane of 
the galaxy, Struve was unable to divest himself of a belief 
in uniformity of distribution m directions parallel to that 
plane In an investigation claiming to be free from all 
hypothesis, but in reality (as Encke, Eorbes, Proctor, and 
others have shown) based on several hypotheses, some of 
which are not even probable, Struve advanced the theory 
that the sidereal system is infinite m extension along the 
direction of the medial plane of the galaxy. 

But m reality the evidence we possess indicates laws of 
stellar aggregation which by their veiy nature preclude the 
possibility of applying such methods of gauging as either 
Sir W. Herschel or W. Stiuve endeavouied to use. The 
gathering of stars of the leading orders of apparent magni- 
tude in the galactic zone shows that stars of many orders of 
real size and brightness are there gathered together. The 
analysis of a rich star-region with higher and higher powers 
is shown to be, not necessarily , as was supposed, the pene- 
trating farther and farther into space, but the more and 
more searching scrutiny of one and the same region of 
space. The two processes, indeed, may be combined, an 
increase of telescopic power bringing into view at the same 
time smaller stars m a particular region and remoter stars 
lying towards the same direction. In fact, it would he as 
great a mistake to assume, without definite evidence, that 
new stars so revealed are smaller in real magnitude, as to 
assume that they are more remote The only kind of 
evidence available to discriminate between the two explana- 
tions, or to show to what extent either may operate, is that 
derived from statistical enumeration , but so complex are 
the relations involved, that such enumeration can only be 
interpreted when graphically illustrated. In other words, 
the secrets of the stellar universe can only be revealed by 
presenting m well-devised maps the results of widely ex- 
tended scrutiny of the star depths. This process has already 
been applied by Mr Proctor to stars down to the eleventh 
order of magnitude (in the northern heavens), the resulting 
view of the stellar universe differing widely from that which 
would have been presented if any of the theories hereto- 
fore advanced had been just. It is probable that an exten- 
sion of the system of uniform star-gauging and charting to 
the remoter star-depths will still further illustrate the com- 
plexity and diversity of structure existing within the 
universe. Already these general conclusions may be re- 


garded as established — “ The sidereal system is altogether 
more complicated and more varied in structure than has 
hitherto been supposed : in the same region of the stellar 
depths co-exist stars of many orders of real magnitude, all 
the nebulae, gaseous or stellar, planetary, ring-formed, 
elliptical, and spiral, exist within the limits of the sidereal 
system , and lastly, the whole system is alive with move- 
ments, the laws of which may one day be recognised, though 
at present they are too complex to be understood.” 
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Struve’s Etudes d’ Astronomic Stcllaire. The principal star at Lot s 
are Harding’s Atlas Novas Cceleshs, Hen's Atlas and accompanying 
Catalogue, Bode’s Uranographiu, Aigelandcr's Uranimrlrw, "ami 
Lubbock's six maps on the Gnomomc Projection, published for the 
S D U K. For many departments of stellar rescan h, however, 
celestial atlases are insufficient, and star catalogues have to be em- 
ployed Among the most important catalogues of isolated stars are 
Flamsteed’s, Bradlej’a, Piar/rs, Lalande’s, Groombndge'a Circum- 
polar Stars, the Catalogue of the British Association, A rge], aider's 
Bonn series (containing 320,000 stars), Bessel’s, Wei use's, Main’s, 
Ac. Among catalogues of double stars may be mentioned Bir W. 
Herschel’s m the Phil Transactions, those by Bn J, lierwhid and 
South, and by Sir J, Herschel alone, the lists in the Monthly 
Notices of the Asir. Society, and the catalogues of Dcmbooski, 
Burnham, P. Seeehi, Brothers, and others. Sehelkn’s Spectral 
Analyse, or Itoscoe’s work on Spectroscopic Analysis, null be suffi- 
cient introduction to the subject of astronomical spectroscopy. In 
all tho departments, however, there are many works besides those 
named which the student who desires to deal thoroughly with astro- 
nomy will do well to examine. 

For the construction and use of astronomical instruments see the 
articles Observatory, Spectroscope, Telescope, 4c. (R, a. P.) 
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ASTRUC, Jean, a celebrated physician, was born in 1684: 
at Sauves, m Languedoc. His father, a Protestant clergy- 
man, bestowed great pains upon his early education, after 
which he studied at the university of Montpellier, where, 
having commenced the study of medicine, he took his 
degree as doctor of physic m 1703. In 1706 he lectured 
at Montpellier as substitute for Professor Chirac He 
studied most diligently all medical authors, both ancient 
and modern, and in 1710 published a treatise on muscular 
motion, which greatly mci eased his reputation. In that 
year he was appointed to the chair of anatomy at Toulouse 
In 1717 he was appointed to teach medicine at Montpel- 
lier. Subsequently he was appointed successively superin- 
tendent of the mineial waters of Languedoc, first physician 
to the king of Poland, and, m 1731, regius professor of 
medicine at Paris. Here his lectures on the practice of 
physic attracted students from other universities, as well as 
from foreign countries He prosecuted his studies with 
unwearied assiduity to an advanced age, and was thus 
enabled to write many valuable works on medical subjects. 
He died on the 5th of May 1766, m the 82d year of his age. 
Of his numerous works, that on which his fame princi- 
pally rests is the treatise entitled De Morbis Yenereis hbn 
sex, 1736, 4to This was afterwards enlarged to 2 vols 4 to; 
it was translated into French by J ault, 4 vols 12mo, and has 
been frequently translated into English. In addition to 
many other works, principally on midwifery and cognate 
subjects, he published some treatises not connected with 
medicine, one with the title of Conjectui es sur les Memoires 
originaux qui ont servi a Moise poztr ecrire la Genese, 
Bruxelles (Pans), 1753, 12mo - and two dissertations on 
the Immateriality, Immortality, and Liberty of the Soul, 
Paris, 1755 A long analysis of the Conjectures is given 
m the supplement to Herzog’s Real-Uncyh d. Prot Theol 

ASTURIAS, one of the ancient provinces of Spain, for- 
merly (from 1388 downwards) conferred as a principality 
on the heir-apparent to the throne By the new division 
of Spam m 1833, the province took the name of Oviedo, 
though not to the exclusion, in oidmary usage, of the 
older designation It is bounded on the N by the Bay of 
Biscay, on the S by Leon, on the W by Galicia, and on 
the E by Santander, which is now incorporated with Old 
Castile. It consists of a portion of the northern slope of 
what is properly a part of the Pyrenean system, and is 
covered m all directions with offshoots from the mam chain, 
by which it is almost completely shut in on all sides 
Only a few of the passes across the mountains are prac- 
ticable for carriages, and most of them are difficult even for 
horses. .Along the coast there is a narrow strip of level 
ground, which consists largely of bare and moor-hke 
reaches, covered with furze. The province, as might be 
supposed, is watered by numerous streams and nvers, 
which have hollowed out beautiful and picturesque valleys , 
but owing to the narrowness of the level tract, their courses 
are short, rapid, and subject to floods. The most impor- 
tant is the Nalon or Pravia, which receives the waters of 
the Caudal, the Trubia, and the Narcea, and has a course 
of 62 miles, after it rank the Ha via and the Sella, Along 
the whole extent of the coast, a distance of 130 miles, 
there is not one good port. In that of Riba de Sella a 
large frigate may anchor, and Gijon will admit a vessel 
drawing 16 or 17 feet of water, but the entrance is in 
both cases difficult and dangerous The climate of the 
district is generally mild, but overcharged with h umi dity, 
and m the higher regions the winters are protracted and 
severe. The broken character of the surface prevents any- 
thing like extensive agricultural industry, but abundant 
pasturage is found in the valleys The wheat crop fre- 
quently fails Rye succeeds better, and is often mixed with 
the maize which forms the principal food of all but the 
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higher classes. Chestnuts — here, as elsewhere in Spam, 
an important article of diet — are very abundant on the 
lulls, and the tree supplies valuable timber Other timber- 
trees, such as oak and beech are found m the moun- 
tains, along with various medicinal plants, such as helle- 
bore, angelica, and valeuan Apples are abundant, and 
cider forms the common dunk of the people , but little 
attention is paid to vines The horses of Asturias are 
specially gentle and suro-footed, ranking among the best 
in Spain, and excelling those of Andalusia in strength, 
though surpassed by them m beauty Wild deei, boars, 
and bears are not uncommon among the mountains , and 
the sea-coasts, as well as the streams, abound with fish of 
various kinds, including salmon and lampieys, which are 
sent to the markets of Madrid 

With regard to mineral -wealth, Asturias can no longer 
boast, as it did m the days of the Romans, of satisfying 
the quest of the “ pale seeker after gold, ” but it possesses 
valuable coal-measures, which aie woiked at Langies, 
Mieres, Santo Firme, Ac , and furnish a supply to Cadiz, 
Carthagena, and other ports m the Mediten.mean The 
yield in 1868 was 2,720,000 met quintals, or upwards of 
267,000 tons. Beneath the coal-beds thcie is frequently a 
large development of hematite or iron ore, copper mines are 
worked m the neighbourhood of the river Aviles ; and lead, 
magnesia, arsenic, cobalt, lapis lazuli, alum, antimony, jet, 
marble, and rock-crystal are found in various parts of the 
province, while amber and coral are gathered along the 
coast. Fuel of various kinds being plentiful, several 
manufactories of copper utensils are maintained, which 
supply some parts of Leon and Castile with kettles, pots, 
and similar articles. There used, besides, to be a laigo 
royal cannon-foundry near Oviedo Coaise cloth is manu- 
factured m the province, but not in sufficient quantity tc 
supply the inhabitants The roads in Asturias are not oil 
a very satisfactory description, with the exception of the 
Camxno real, or royal highway, leading from Gijon to Leon 
and Madrid, which was projected by J ovellanos,— • himself a 
native of Gijon, — and cost so much that Charles V. inquired 
if it w’ere paved with silver It is earned by means of 
bridges and embankments over eveiy impediment of a rug 
ged and mountainous territory. A tailw ay has been foi mod 
from Gijon to Langres, about twenty-live miles inland, w Imre 
there are mines , and a more important line uniting Uijou 
to Leon has for long been “ in course of 001181111011011 .” 

The capital of the province is Chiedo, and the other 
towns of importance are Gijon, Allies, Uane<, and Luarcu 
Ten miles E.S E of Oviedo is the collegial church and 
sanctuary of Covadonga, famous for its connection with 
the struggle of Pelayo against the Moors. The people 
of Asturias have been called the Swiss of Spain ; they are 
robust, patient, and hardy ; unenterprising, but laborious ; 
hospitable to strangers, and enthusiastic lovers of their 
country. Like the Swiss, they leave their homes in Urge 
numbers, and make a living in the southern cities as ser- 
vants and water-carriers, the married women even often 
hiring themselves as nurses in Madrid and elsewhere. The 
native dialect is called Bable, and among other distinctive 
marks employs / for the usual Spanish h m many words, 
thus approaching nearer to the original Latin. There is a 
special clan among the Asturians called the Buquoros, who 
lead a nomadic life, tending their cattle in winter on the 
coast, and in summer on tko mountains of Ley lari egos 
They never marry beyond the bounds of the tribe. The 
ancient Asturians or Asturcs — so called, it is supposed, 
from the old Spanish root amt, a hill-fortress — were in pos- 
session, not only of the present province, but also of what 
is now the northern part of Leon, where they have left 
their name to the city of Astorga. The district south of 
the Cantabrian mountains was subjugated by the Roman* 
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about 25 B.C., but tlie wailike natives maintained their 
independence m the noitli. And long after, when the rest 
of Spam was m the hands of the Moois, this rugged region 
vaa a refuge to the otherwise vanquished race, which at 
length acquired strength to bieak forth from its fastnesses 
and beat back the invader 

ASUNCION, or Assumption, the capital of the Republic 
of Paraguay in South America It is situated in the midst 
of a fertile territory on the eastern bank of the River Para- 
guay (hexe upwards of 600 yards m width), about 18 miles 
above the most northerly mouth of the Pilcomayo. It 
v as one of the earlier Spanish settlements m this part 
of America, being founded m 1535 by Gonzalo de Mendoza 
and J uan de Salazar y Espinosa, and receiving its name of 
Nuestra Seltorci de la Asuncion, in honour of the festival 
of the Assumption Originally a small fort, it soon became, 
from the convenience of its situation, a town of considerable 
importance, and m 1547 was erected into a bishopric. 
Formerly, while the Jesuits were masters of the country, 
it consisted of a rather megular assemblage of one story 
houses, relieved by ecclesiastical buildings of varying 
pretension, fiom the cathedral downwards , but under the 
dictatorship of Francia, the streets weio more symmetrically 
ananged, and a number of secular buildings erected 
These weie greatly mci eased under the rule of his succes- 
sors, and Asuncion was brought into similarity with a 
European city of coi responding rank, having its govern- 
ment house, its president’s palace, itsaisenal, custom-house, 
b,u racks, military hospital, theatie, and lailway station 
During the recent war between Paiaguay and the neigh- 
bouring states, Asuncion suffeied gieatly, being taken and 
plundered in 1869 by the Brazilian foxces, who had already 
bombarded it from the river The population, Spanish for 
the most pait m language, but of various races, was esti- 
mated, before the war, at 48,000, and carried on a some- 
what extensive trade m Paraguay tea, or Yeiba Mate, 
hides, tobacco, fruits, molasses, and rum 

ASYLUM (atruXov), in Gieek Antiquities, a temple enclo- 
suie, within which protection from bodily harm was affoi ded 
to all who sought it and could prove their danger. In a 
general sense, all Greek temples and altars were aarvka, 
that is, it was a religious came to remove by force any ; 
person or thing once under the protection of a deity. But 
it was only m the case of a small number of temples that 
this protecting right of a deity was recognised with common ! 
ron, sent, and, appaiently, these were among the oldest 
temples of Greece Such, for example, was the temple of j 
Athena Alea at Tegea in Aicadia, where King Pausanias | 
II. spent the remainder of his days after the battle of 
Ifaliartus , or the temple of Ganymeda (Hebe) at Phlius, 
where, it is said, persons who had escaped fiom prison 
hung up their chains m the sacred grove. Other instances 
are the sanctuaries of Poseidon at Calauria and Tsenarum, 
of Athena Chalcioecus at Sparta, and of Amphiaraus at 
Oiopus, though it is possible, also, with regard to the three 
last-named sanctuaries, to explain the facts as proving only 
the ordinary religious asyla (Schumann, Griech. Alter- 
thilmer, ii p. 202), In Asia Minor these asylums were 
more numerous and, in Roman times at least, more exten- 
sive, so that in the reign of Tiberius the Roman senate 
considered the question of reducing their limits (Tacitus, j 
Annal, iii 60, iv. 14). Of these the chief seems to have : 
been that of the temple of Diana at Ephesus, which exer- 
cised its right of protection beyond its boundary wall, at 
one time so far as to include pari of the city. But Augus- 
tus, finding this an encouragement to crime, reduced the 
limits (Strabo, p. 641). Even debtors obtained sanctuary at 
Ephesus. Generally, however, the classes of persons who 
claimed the rights of asylum were slaves who had been mal- 
treated by their masters, soldiers defeated in battle and 
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pursued by the enemy, and criminals who feared a trial, or 
who had taken advantage of the oppoitunity allowed for 
escape before sentence was passed. A slave was required to 
show the justice of his complaint, and, if he failed, was re- 
stored to his master , if not, a new master was found. In 
all cases, it seems that the refugee was retained under 
protection only so long as his means of subsistence lasted, 
and it may have often happened that pursuit was given up 
less out of respect for the rights of a temple than from a 
conviction that want would soon drive the fugitive out of 
the asylum again Asylums in this sense were an institu- 
tion peculiai to the Greeks — Livy, xxxv 51, Templum est 
Apolloms Deliurn — ubi et m fano lucoque ea religione et eo 
jure sancto quo sunt templa quee asyla Grceci appellant. 

ATACAMA, a district of South America, extending 
along the W coast from 21° to 25° S. lat , partly belonging 
to Chili, and partly to Bohvia, — the 24th parallel, according 
to the treaty of 1866, being recognised as the line of 
demarcation (1 ) The Chilian province has an area of 
about 38,000 square miles, with a population of 82,300 
It is bounded S by the piovmce of Coquimbo, W. by the 
Pacific, and E by the Argentine Republic. It is one of 
the richest copper and silver districts m the world, nearly 
1000 mines being worked for the former metal, and about 
250 for the latter. The silver ore was first discovered m 
1832, by a shepherd, Juan Godoy, at a place which has 
since been occupied by a village that bears his name. The 
ores of lead and zinc are frequently found, and sulphur, 
alum, and salt aie all of them abundant, the deposit of the 
last article alone covering about 50 square miles at the 
Laguna Salada. Gold likewise occurs in sufficient quantity 
to be mentioned m the list of exports The capital of the 
province is Copiapo, with 13,380 inhabitants, and the 
population is principally clustered m the valleys of Copiapo 
and Huasco, and m the neighbourhood of the various mines 
Caldera is the principal port, and is connected with the 
capital and the eastern districts by the first railway con- 
structed m South America. The value of the mineral exports 
through this and the adjacent poits wasin 1871 estimated 
at 6,218,275 dollars. (2 ) The Bolivian department has 
an area of about 70,000 square miles, with a population of 
about 8000, -which is rapidly increasing It also owes its 
prosperity almost solely to its wealth m copper and silver. 
The mines of Caracoles, recently discovered, are said to 
be the most productive silver mines m the world. In 
other products it coincides with the Chilian province, with 
the addition, however, of meteoric iron, which has been 
found in remarkable masses. A large part of what is more 
especially designated the Desert of Atacama is included m 
the department. It is not, as the name might suggest, 
a sandy, but for the most part a rocky and rugged, tract, 
with liie merest patches and strips of vegetation The 
capital of the department is Cobija, or, as it is officially 
called, Puerto de la Mar ; but its prosperity is in some 
degree threatened by the rise of MejiUones, a seaport which 
has recently been connected by railway with the principal 
mining districts. See Philippi, Beise dutch die Waste 
Atacama, Halle, 1860, Tchudi, Beise dutch die Andes , 
a supplement to Petermann’s Mittheil , 1860 , Joum. Boy. 
Geog Soc 1851, 1855. 

ATAIIUALLPA ( atahu , Latin vii tus, and allpa, sweet), 
called the last of the Incas, was the son of Huayna Capac, 
eleventh Inca of Peru, by the daughter of the conquered 
sovereign of Quito, His brevier Huascar succeeded 
Huayna Capac ; for, as Atahuallpa was not descended on 
both sides from the line of Incas, Peruvian law considered 
him illegitimate. He obtained, however, the kingdom of 
Quito, whether by stratagem or not is uncertain. A jealous 
feeling soon sprang up between him and Huascar, who 
insisted that Quito should be held as a dependent province 
IL — 104 
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of his empire. A civil war broke out between the brothers, 
and, though the details of it are not accurately known, it 
appears that just about the tune when Pizarro was begin- 
ning to move inland fiom the town of San Miguel, Huascar 
had been defeated and thrown into pnson, and Atahuallpa 
had become Inca. Pizarro set out m September 1532, and 
made for Cassamarca, where the Inca was. Messengeis 
passed frequently between them, and the Spaniards on 
their march were hospitably received by the inhabitants 
On the 15th November, Pizarro entered Cassamarca, and 
gent his brother and Fernando de Soto to request an inter- 
view with the Inca. On the evening of the next day, 
Atahuallpa entered the great square of Cassamarca, accom- 
panied by some five or six thousand men, who were either 
u na rmed, or armed only with short clubs and slings con- 
cealed. under their dresses. Pizarro’s artillery and soldiers 
were planted in readiness in the streets opening off the 
square. The interview was carried on by the priest 
Vicente de Valverde, who addressed the Inca through an 
interpreter. He stated briefly and dogmatically the principal 
points of the Christian faith and the Roman Catholic policy, 
and concluded by calling upon Atahuallpa to become a 
Christian, obey the commands of the Pope, give up the 
administration of his kingdom, and pay tnbute to Chailes 
V., to whom had been granted the conquest of these lands 
To this extraordinary harangue, which from its own nature 
and the faults of the interpreter must have been completely 
unintelligible, the Inca at first returned a very temperate 
answer. He pointed out what seemed to him certain 
difficulties m the Christian religion, and declined to accept 
as monarch of his dominions this Charles, of whom he 
knew nothing. He then took a Bible from the priest’s 
hands, and, after looking at it, threw it violently from him, 
and began a more impassioned speech, in which he exposed 
the designs of the Spaniards, and upbraided them with the 
cruelties they had perpetrated. The priest retiied, and 
Pizarro at once gave the signal for attack. The Spaniards 
rushed out suddenly, and the Peruvians, astonished and 
defenceless, were cut down m hundieds. Pizarro himself 
seized the Inca, and m endeavouring to preserve him alive, 
received, accidentally, on his hand the only wound inflicted 
that day on a Spaniard, Atahuallpa, thus treacherously 
captured, offered an enormous sum of money as a ransom, 
and fulfilled his engagement , but Pizarro still detained 
him, until the Spaniards should have arrived m sufficient 
numbers to secure the country. While in. captivity, 
Atahuallpa gave secret orders for the assassination of his 
brother Huascar, and also endeavoured to raise an army to 
expel the invaders. His plans were betrayed, and Pizarro 
at once brought him to trial. He was condemned to death, 
and, as being an idolater, to death by fire. Atahuallpa, 
however, professed himself a Christian, received baptism, 
and his sentence was then altered into death by strangula- 
tion. His body was afterwards burned, and the ashes 
conveyed to Quito. From the reports of the Spanish 
historians, it is impossible to gam an accurate idea of the 
character and abilities of the Peruvian monarch, and we 
have no other notices by which to test their account 
(See Prescott’s Conquest of Peru , and Helps’s Spanish Con- 
quest of America.) 

ATALANTA, in Greek Legend , (1) was connected with 
Arcadia, where, at her birth, she had been exposed on a 
hill, her father Jasion having expected a son. At first she 
was suckled by a she-bear, and then saved by huntsmen, 
among whom she grew up to he skilled with the bow, swift, 
and fond of the chase, like the virgin goddess Artemis 
At the hunt of the Calydoman boar her arrows were the 
first to hit the monster, for which its head and hide were 
given her by Meleager. At the funeral games of Pehas, 
she wrestled with Peleus, and won Melamon, with intense | 
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love, followed, fought, and toiled in her service, she despis 
mg love, and lemanung true to Aitemis long, but yielding 
at last She was the mother of Paithenopams. But theie 
was (2) another Atalanta m Boeotian legends, who was to 
be obtained in mamage only by him who could outstrip 
her m a race, the consequence of failure being death. 
Hippomenes, befoie staitmg, had obtained from Aplnoditc 
thiee golden apples, which at intervals m the race he 
dropped, and Atalanta, stopping to pick them up, fell 
behind Both were happy at the lesult, but forgetting to 
thank the goddess for the apples, they were led by her to 
a religious cume, and for this veie tiansfonned into lions 
(Ovid, Met , x 560-704) Latteily tlio adventures of 
these two sepaiate heroines were united and told as oi 
one. 

ATAXY, LOCOMOTOR (a priv., T d£ s, ordei- Syno- 
nyms, Progressive locomotor ataag, Tabes do? halts, Postu ivr 
spinal sclerosis), a disease of the nervous system, manifest- 
ing itself pmicipally by disordeied movements of the limbs 
in locomotion This disorder is not, as was once supposed, 
a foim of paralysis (theie being no diminution of muscular 
strength), but is dependent on the loss of the pow ei of co 
ordmatmg the muscles into liaimonious action, winch is 
essential to the proper peifonnance of the voluntiuy move 
ments of the body, and the maintenance of its eqmlibmim. 
Although the disease had been previously noticed both by 
Piofessor Rombeig and Dr It B. Todd, it was first fully 
described and named by Dr Duchenne m 1858. Its path- 
ology has subsequently been investigated by Mr Lockhart 
Clarke. Locomotor ataxy usually begins insidiously, and 
advances slowly. Among the eailier symptoms observed 
are disorders of vision, with occasionally temporary or poi- 
manent paralysis of some of the cramul nones, a feeling of 
uneasiness in the bade, accompanied with violent shouting 
' pains dow r n the limbs, mci eased or pci verted sensibility in 
various parts of the body, and disturbance of the gcnito- 
unnary functions These initial symptoms may continue 
w'lthout much change for a long period, but generally in 
the course of time others are supeiadded, wlmh give mosu 
definite intimation of the existence of the di-can*, ami 
render its diagnosis a matter of little difficult). The 
sulleier begins to be awaie that he cannot walk with the 
same freedom as before, and he feels as if some soft suli- 
stance weie mteiposed between Ins feet and the ground. 
Ills gait assumes a peculiar and cliaiaeteiistic nppeuxam'e 
lie begins the act of walking with eudent difficulty, ami 
his steps are short and burned. Each leg is lifted well 
fiom the ground, but as he moves forwaid it is thrown out 
from him, and his heel descends forcibly, and is followed 
at a longer than the normal interval by the >le, 1 n w alkmg 
he requires the aid of hia vision to preserve has equilibrium, 
and he therefore looks at his feet, or rather at the gioimd 
a httle in front of them, as he advances. He cannot turn 
about suddenly without the risk of falling. If adeed to 
stand erect with his feet approximated, aiul then ducetcd 
to close his eyes or to look upwards, he immediately begins 
to sway and totter, and would fall if not supported. These 
various phenomena are the result, not of any weakness of 
motor power, but simply of defective muscular co ordina- 
tion Along with this there usually exists markedly 
diminished tactile and cutaneous sensibility, purhculaily in 
the feet and legs. Sometimes the disorder implicates tho 
upper extremities, and then the hands and fingers cease to 
perform their functions with precision, so that the patient 
is unable to pick up any small object from the ground, to 
button or unbutton his clothing, and even Bonn times to feed 
himself, although at the same time there is no weakness in 
the muscular power of the hand, which is capable of grasp- 
ing as firmly as before. With the advance of the disease 
the disorder of movements increases. The patient’s efforts 
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to walk become more and more difficult and distressing, for 
his limbs are jeiked about wildly without restraint, while 
even the aid of his vision and the support of a stick are 
insufficient to prevent him from falling Ultimately, all 
effoits of this kind have to be abandoned, and he is com- 
pelled to he in bed In the later stages of the disease all 
the symptoms become aggravated The shooting pains 
and violent jerkmgs of the limbs increase, motor power 
becomes impaired, and the patient sinks under the pro- 
longed and exhausting couise of suffering, or dies from 
some mtercurrent disease Although usually piogressive 
to a fatal termination, locomotor ataxy is sometimes arrested, 
and even appears occasionally to be recoveied from, 
particularly m its eailier stages. In most instances its 
duration extends over a number of yeais 

The pathological condition giving rise to locomotor ataxy 
is disease of a ceitam poition of the spinal cord, viz , the 
posteuor columns and the postcuor nerve roots. These 
undergo various transfoimations, which result m their ulti- 
mately becoming atrophied and indurated When affect- 
ing, as this lesion most commonly does, the lower doisal 
and lumbar regions of the cord, the ataxic symptoms aie 
cluelly confined to the legs; but when it affects the cervical 
portion, the arms aie involved. Occasionally the whole 
posterior columns of the cord are found diseased. The 
exciting causes of this malady are but ill understood. 
Exposure to cold and pnvation, intemperance, over exeition, 
and mental anxiety have been supposed to give rise to it, 
In some instances the disease appeals to be hereditary. 
Locomotoi ataxy is much more common among men than 
among women. It is a disease of middle life, being most 
frequently observed to occur between the ages of 30 and 
50. From the naturo of the structural changes affecting 
the spinal cord in locomotor ataxy, it is evident that, 
beyond the employment of means to alleviate the various 
painful symptoms, little can be done towards its cure. 
Numerous medicines have fioni time to time been brought 
forward as supposed to possess special efficacy in the treat- 
ment of this disease, but none of them have proved to be 
of much value. The employment of electncity m the 
form of the continuous current has been recommended by 
many high authorities. Probably most good will be found 
to result from careful efforts to maintain the general health 
by a well-appointed diet and regimen. (j o. a.) 

ATBA11A (Bahr-el-Aswad, or Black River), an important 
river of Eastern Africa. If rises m the mountains of 
Abyssinia to the N.W. of Lake Tima, unites its waters 
with a number of rivers, such as the Settite, the Salaam, 
the Angarep, and the Tacazze, several of which more than 
equal it in volume, and continues its northward course till 
its junction with the Nile at El-Damer. It Hows m many 
parts through a very fertile and beautiful country, tenanted 
only by the beasts of the field, or sparsely peopled with a 
few Arab tribes. In the dry season its waters are con- 
siderably lessoned, but during the rains it has an average 
depth of 35 or 40 feet, and measures 400 or 600 yards 
across at its embouchure. See Hassenstein and Petermann’s 
Karie und Memoire von Ost-A/nka (supplement of Pcter- 
mann’s MiUheil . , 1861); and Baker's Journey to Abyssinia 
in Jour. Roy. Geog. Soc. 1863. 

ATCHAFALAYA (the Lost Water), a river of Louisiana, 
in North America, or more properly a secondary channel 
of the Mississippi, by which a portion of its water flows 
off from the main trunk into the Mexican Gulf. Its 
mouth is 120 miles W. of the principal embouchure of the 
Mississippi 

ATE, in Greek Mythology, a personification of criminal 
folly {Iliad, xix. 91). She had misled even Zeus to take 
a hasty oath, when Heracles was born, for which, seeing 
Ms folly, he cast her by the hair out of Olympus, wMther 
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she did not again return She fell, it was in later times 
said, on the hill wheie Tioy was built. Ate, however, 
remained always a mere allegory, and never assumed the 
individuality of a goddess, though described [Iliad, ix. 502) 
as a swift-footed being, who leads to crimes which the old 
and crippled Lit® obtain redress for 

ATELLA, an ancient city of Campania, about 9 miles 
from Naples. In the second Punic war it sided with 
Hannibal, and, m consequence, its inhabitants were dis- 
persed by the Romans and their place supplied by the 
people of Nucena. In the time of Cicero it was a flourish- 
ing town, and under Augustus it received a military 
colony In the early Christian centuries it was an epis- 
copal see; but m 1030 ad. its inhabitants were removed 
to Aversa, the newly founded city of Count Ramulph, and 
since then it has sunk into rums. The Fabulce Atellance 
(named after this city) was a species of satirical comedy 
exhibited at Rome after the subjugation of Campania 
The pnncipal characters w r ere Maccus, a fool with ass’s 
ears ; Bucco, a loquacious glutton ; Pappus, an old sim- 
pleton , and Dossenus, a sharper. The comedy w r as 
originally in high repute, but was eventually suppressed 
by order of the senate for indecencies introduced into it. 

ATH, or Aetii, a city of Belgium, in the province of 
Hamaut, situated on the river Lender, a navigable con- 
fluent of the Schelde, rather more than 30 miles by rail 
from Brussels. It is well built, and possesses a parish 
church (St Julian’s), dating ongmally from 1393, and 
remarkable for the height of its spire , a college, founded 
m 1416, a town-house, erected about 1600; an orphan 
asylum, a theatre, &c. The oldest building in the city is 
the Tour du Bay bant, which dates from 1150. The popu- 
lation, numbering about 8300, is variously employed mthe 
manufacture of linen, lace, cotton, soap, sugar, salt, beer, 
gm, dyes, trinkets, <!rc. Ath was a place of importance m 
the 13th and 14 th centuries, and w r as afterwards fortified 
by the Spaniards. It was besieged and captured by Louis 
XIV. in 1666, restored to the Spaniards m 1679, recap- 
tured by the French under Catinat m 1697, and fortified 
by Vauban, but again given up by the treaty of Ryswick 
m the same year. In 1706 it fell into the hands of the 
allies, but was restored to the empire in 1716. It was 
captured by the Fiench under Banderon in 1745, and 
dismantled and restored by Maria Theresa in 1748. Its 
fortifications were again destroyed m 1781, rebuilt in 
1815, and finally demolished m 1830. 

ATHABASCA, or Athapescow, a river in the north- 
western territory of British North. America, which flows 
into a lake of the same name. It rises in the Rocky 
Mountains, and has a long and tortuous course in a north- 
eastern direction, during which it receives the Lesser 
Slave River, the Red Deer, and several others. The lake 
is about 230 miles in length, with a breadth varying from 
30 to 14 miles, lying in a direction almost E. and W., m 
lat. 59° N., long. 110° W. It communicates with Hud- 
son’s Bay on the one hand, and with the Polar Sea on the 
other. 

ATHALIAH, the daughter of Ahab and wife of J eho- 
ram, king of Judah, who, after the death of King Ahaziah, 
Ler son, caused all the male members of the royal house 
of Judah to be massacred, in order that she might usurp 
the throne Among the victims were her own grandchildren, 
except the youngest, Joash, who was concealed in the 
temple by his aunt, Jehosheba, wife of the high priest, 
Jehoiada. After six years Jehoiada organised a successful 
revolution in favour of Joash, and caused Athaliah to be 
put to death by the Levitical guards (2 Kings xi, ; 2 
Chron. xxii. 10-12, xxm.) The story of Athaliah forms 
the subject of one of Racine’s best tragedies It has been 
musically treated by Handel and Mendelssohn. 
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ATHANASIUS, Sr, Bishop of Alexandria, and one of 
fche most illustrious defenders of the Christian, faith, was 
born at Alexandria about the year 297. Of his family, 
circumstances, or early education nothing can be said to be 
known, although a legendary story has been preserved by 
Rufinus of Aquileia as to the manner in which he came, 
while yet a boy, under the notice of his predecessor, 
Alexander It seems certain that Alexander became his 
patron, took him as a youth into his house, and employed 
him as his secretary. This was probably about 313, and 
from this tune Athanasius may be said to have been 
devoted to the Christian ministry. He was, no doubt, 
a student m the “ Didascaleion,” or famous “catecheti- 
cal school” of Alexandria, which included amongst its 
already illustrious teachers the names of Clement and 
Otigen. In the museum, the ancient seat of the Alex- 
andrian university, he may have learned grammar, logic, 
and rhetoric. His mind was certainly well disciplined, 
and accustomed to discuss fiom. an early penod the chief 
questions both in philosophy and religion. The per- 
secution under which the Alexandrian Church suffeied 
at this time, and his mtnnacy with the great hermit 
Antony, of which he himself has told us, had all their 
effect upon his character, and served to nurture m him 
that undaunted fortitude and high spirit of faith by which 
he became distinguished. 

Before the outbreak of the Ariau controversy, which 
began in 319, Athanasius had made himself known as the 
author of two essays addressed to a convert from heath- 
enism, one of them entitled Against the Gentiles , and the 
other On the Incarnation of the Word. Both are of the 
nature of apologetical treatises, arguing such questions as 
monotheism, and the necessity of divine interposition 
for the salvation of the world , and already in the second 
may be traced that tone of thought respecting the essen- 
tial divinity of Christ as the “ God-man ” for which he 
afterwards became conspicuous The ongin of the Arian 
controversy has been already described under the heading 
Arius There is no distinct evidence of the connection of 
Athanasius with the first contentions of Anus and his 
bishop, which ended in the exile of the foimer, and his 
entrance into Palestine under the protection of Eusebius 
the historian, who was bishop of Caesarea, and subsequently 
of his namesake the bishop of Nicomedia. It can hardly 
be doubted, however, that Athanasius would be a cordial 
assistant of his friend and patron Alexander, and that the 
latter was strengthened in his theological position by the 
young enthusiastic student who had ali eady expounded the 
nature of the divine Incarnation, and who seems about 
this time to have become archdeacon of Alexandria. At 
the Council of Nicsea, m the year 325, he appears pro- 
minently m connection with the dispute. He attended the 
council, not as one of its members (who were properly only 
bishops or delegates of bishops), but merely as the attendant 
of Alexander. In this capacity, however, he was apparently 
allowed to take part in its discussions, for Theodoret 
(l 26) states that “ he contended earnestly for the apostolic 
doctrines, and was applauded by their champions, while 
he earned the hostility of their opponents. Within ‘ five 
months’ after the return of Alexander to the scene of his 
episcopal labours he expired, and his friend and archdeacon 
was chosen to succeed him. He was elected ‘in the sight 
and amidst the acclamations of the people.’ He was now 
about 30 years of age, and is spoken of as remarkable both 
for his physical and mental characteristics. He was small 
m stature, but Ms face was radiant with intelligence, as 
‘ the face of an angeL' This is the expression of Gregory 
of Nazianzus (Orat , xxii. 9), who has written an elabo- 
rate panegyric upon his friend, describing him as fit ‘to 
keep on a level with common-place news, yet also to soar 


high above the more aspiring,’ as accessible to all, slow to 
anger, quick m sympathy, pleasant m convex sat ion, and 
still more pleasant m temper, effective alike m discourse 
and m action, assiduous m devotions, helpful to Chnstiaus 
of every class and age, a theologian with the speculative, 
a comforter of the afflicted, a staff to the aged, a guide of 
the young ” 

The first few years of the episcopate of Athanasius were 
tranquil , but the storms in which the remainder of his life 
was passed soon began to gather around him The Coun- 
cil of Nicaea had settled the creed of Chiistendom, but had 
by no means composed the divisions m the church which 
the Arian controversy had provoked Anus himself still 
lived, and his friend Eusebius of Nicomedia iapidly regained 
influence over the Emperor Constantino. The result of 
this was a demand made by the emperor that Anus should 
be re-admitted to communion. Athanasius stood fix m, and 
refused to have any communion with the advocates of a 
“heresy that was fighting against Chiist.” Constantine 
was baffled for the moment ; but many accusers soon rose 
up against one who was known to be under the fiown of 
imperial displeasure The archbishop of Alexandna was 
charged with cruelty, even with sorcery and murder It 
was reported that a Meletian bishop m the Thelmd, of 
the name of Arsemus, had been unlawfully put to death 
by him He was easily able to clear himself of such 
charges, but the hatred of his enemies was not relaxed, and 
in the summer of 335 he was peremptorily ordered to 
appear at Tyre, where a council had been summoned to sit 
in judgment upon his conduct. He did not venture to 
disobey the imperial older, and a commission was appointed 
to inquire into an alleged instance of cruelty uigod against 
him, notwithstanding the explanations which he had made 
There appeared plainly a predetermination to condemn 
jmn^ and he fled from Tyie to Constantinople to appeal to 
the empeior himself, “He resolved,” says Gibbon, “to 
make a bold and dangerous experiment, whethei the throne 
was inaccessible to the voico of tiuth.” Ho presented 
himself suddenly with five of his suihagans before the 
emperor, while riding into his new capital Hefused at 
fiist a hearing, his pemevei ance was at length rewarded by 
the empeior’s consent to lus reasonable request — that lus 
accusers should be brought face to face with him in the 
imperial presence The leaders of the Tyrian council, 
amongst the most conspicuous of whom weic tho two 
Eusebu, were accoidmgly summoned to Constantinople, 
just after they had celebrated, at a great dedication festival 
at Jerusalem, the condemnation of Athanasius and the 
restoration of Arms to church communion. In confronting 
the former before Constantine they did not attempt to 
repeat the charge of cruelty, hut found a mote ready and 
effective weapon to their hands m a new charge of a poli- 
tical kind — that Athanasius had threatened to stop the 
Alexandrian corn-ships bound for Constantinople. Here, 
as in other matters, it is very difficult to understand how 
far there was any truth in the persistent accusations made 
against the prince-bishop of Alexandria. Probably there 
was in the very greatness of his chaiacter and the extent 
of his popular influence a ceitain species of dominance 
which lent a colour of truth to some of the Hungs said 
against him. On the present occasion his accusers suc- 
ceeded in at once arousing the imperial jealousy ; and the 
consequence was, that, notwithstanding his earnest clemsd 
of the act attributed to him, he was banished to Trier, or 
Treves, the capital of Gaul. 

This was the first banishment of Athanasius, which 
lasted about two years and a half. It was only brought 
to a close by the death of Constantine, and the accession 
of Constantine II. as emperor of the West It is recorded 
by himself (Apol. 7) that, on his return to Alexandria, 
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“ tlie people ran in crowds to see Ins face , tlie churches 
were full of rejoicing , thanksgivings wexe offered up 
everywhere , the mimsteis and clergy thought the day the 
happiest m their lives ” But tins penod of happiness was 
destined to be short-lived. His position as patnaich of 
Alexandua placed him, not undei his fnend Constantino 
II , but under Constantius, another son of the elder Con- 
stantine, who had succeeded to the throne of the East 
lie in Ins turn fell, as lus father had done, moie and moie 
under the influence of the Nicomedian Eusebius, now trans- 
feu ed to the see of Constantinople. A second expulsion 
of Athanasius was accordingly resolved upon. The old 
charges against him were revived, with the addition of 
his having set at naught the decision of a council. It 
was further resolved on this occasion to put another bishop 
m lus place Accoidmgly, in the beginning of the yeai 
340, a Cappadocian named Gregoiy, said to be an Anan, was 
installed by military force on the throne of the great de- 
fender of tho faith, who, to save his followers from outrage, 
withdrew to a place of concealment. As soon as it was 
possible he repaired to Rome, to “lay his case befoio 
the dirndl." He was declaied innocent at a council 
held there m 342, and in another held at Sardica some 
} oars later. Julius, tlie bishop of Rome, warmly espoused 
Ins cause, and, generally, it may bo said that the Western 
Church was Athanasian in its sympathies and its creed, 
whilo the maj'ority of the Eastern bishops sided with 
tho Eusebian paity. This severance was clearly shown at 
tho Council of Saidica, where the Orientals refused to meet 
with the representation of the Western ‘Church, because 
the latter insisted on recognising the right of Athanasius 
and his friends to attend the council as regular bishops. 
The commonly received data of this council is 347, hut the 
rediscovered Festal Letters of Athanasius have had the 
effect of throwing back this date for some years. It has 
been placed by some as early as the end of 343, by Mansi 
and others m tho end of 344. The decision of the Council 
of Sardica, however, had no immediate effect m favour of 
Athanasius. Constantius continued for some time implac- 
able, and tho bold action of the Western bishops only 
incited tho Arian party m Alexandria to fresh seventies. 
Gradually, however, the excesses of the Anan party 
brought their own revenge, while the death of the intruded 
bishop Gregory, in tho beginning of 3 45, opened up the 
way for a reconciliation betwixt the Eastern emperor and 
the banished prelate. The result was the restoration of j 
Athanasius for the second time, amidst tho enthusiastic j 
demonstrations of tho Alexandiian populace, which is j 
represented by his panegyrist, Gregory Nazianzen, as 
streaming forth “ like another Nile ” to meet him in the . 
distance as lie approached the city. His restoration is | 
supposed to have taken place, according to the more 
accurate chronology based upon the Festal Letters , in Octo- 
ber 346. 

For ten years at this time Athanasius held his ground 
in Alexandria. But the intrigues of the Arian or comt 
party were soon renewed against him, and the feeble 
emperor, who had protested that he would never again 
listen to their accusations, was gradually stimulated to | 
new hostilities. A large council was held at Milan in the : 
spring of the year 355, and here, notwithstanding the 
vigorous opposition of a few faithful men amongst the j 
Western bishops, a renewed condemnation of Athanasius 
was procured. This was followed up by the banishment 
of the faithful prelates, even of Hosius of Cordova, whose 
conciliatory character and intimate connection with the 
imperial family had not prevented him from addressing to 
Constantius a pathetic remonstrance against the tyranny 
of the Arian party. When his friends were thus scattered 
m exile, their great leader could not long escape ; and on 
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the night of the 8th of February 356, while he w r as en- 
gaged m service m the church of St Thomas, a band of 
armed men burst into the sacred building. He has him- 
self described the scene (Apol. de fuga, 24). Here for a 
time he maintained his composure, and desired the deacon 
to read the psalm, and the people to respond — “ For I I is 
mercy endureth for ever , ” and how, as the soldiers rushed 
forward wnth fierce shouts towards the altar, he at length 
made his escape in the crowd, and sought once more a 
place of safe retirement The solitudes of Upper Egypt, 
where numerous monasteries and hermitages had been 
planted, appear to have been his chief shelter at this time 
Here, protected from pursuit, he spent his time m literary 
labours m behalf of his cause ; and to this period, accord- 
ingly, belong some of his most important writings, above 
all the great Orations, or Discourses against the Anans , 
which furnish the best exposition of his theological position 
and principles. 

For six years at this time Athanasius continued in exile, 
till the death of Constantius in November 361 opened once 
moie the way for his return to his episcopate. J ulian, the 
successor to the imperial throne, professed indifference to 
the contentions of the church, and granted permission to 
tho bishops exiled m the late reign to return home. 
Amongst others, Athanasius took advantage of this per- 
mission, and seated himself once more upon his throne, 
amidst the jubilations of the people. He had begun his 
episcopal labours with renewed ardour, and summoned a 
council to Alexandria to decide various important questions, 
when an imperial mandate yet again drove him from his 
place of power. The faithful gathered around him weep- 
ing. “ Be of good heart,” he said, u it is but a cloud : it 
will soon pass.” Ilia forecast proved true , for within a 
few months Julian had closed his brief career of Pagan 
revival, and Athanasius “returned by night to Alexan- 
dria.” He received a letter from the new emperor, Jovian, 
praising his Christian fidelity, and encouraging him to 
resume his work. With the emperor he continued to 
maintain friendly relations, and even drew out for him a 
synodal letter embodying the Nicene Creed, which was 
graciously received. During the brief reign of this bluff 
soldier-prince, comparative quiet prevailed in the* church. 
But the repose -was of short duration In the spring of 
365, after the accession of Valens, troubles reappeared. 
An order was issued for the expulsion of all bishops who 
had been expelled by Constantius, and Athanasius was 
once more forced to take refuge in concealment from his 
persecutors. His concealment, however, only lasted for 
four months, when an older came for his return , and from 
this time (Feb. 366) he was left undistuibed to pursue Ins 
episcopal labours. Those labours were unceasing in refut- 
ing heretics, in building churches, in rebuking rapacious 
governors, in comforting faithful bishops, and m strengthen- 
ing the orthodox everywhere, till at length, m the spring of 
373, “in a good old age,” he ceased from all his work. 
Having consecrated one of his presbyters his successor, lie 
died quietly in his own house. His “ many smuggles,” 
according to his panegyrists, won him “ many a crown ” 
He w r as gathered to his fathers, patriarchs, prophets, 
apostles, and martyrs, who had contended for the truth. 
Even those who fail to sympathise with the cause which 
Athanasius steadfastly maintained, cannot refuse their 
tribute of admiration to his magnanimous and heroic cha- 
racter. The cynic eloquence of Gibbon grows warm m 
recounting his adventurous career, and the language of 
Hooker breaks into stately fervour in celebrating his faith 
and fortitude. “ The whole world against Athanasius, and 
Athanasius against it ; half a hundred of years spent in 
doubtful trial which of the two in the end should pre\ ad 
— the side which had all, or else the part which had no 
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friends but God and death— the one a defender of his 
innocency, the other a finisher of all his troubles.” If 
imperious in temper and inflexible m dogmatic determina- 
tion, Athanasius had yet a gieat heart and intellect, 
enthusiastic m their devotion to Chust, and m woik for 
the good of the church and of mankind 

His chief distinction as a theologian -was his zealous 
advocacy of the essential divinity of Chust as co-equal m 
substance with the Father This was the doctrine of the 
Homoousion, proclaimed by the Nicene Creed, and elabo- 
rately defended by his life and writings. Whether or not 
Athanasius fiist suggested the use of this expression, he 
was its greatest defender , and the catholic doctrine of the 
Trinity has ever since been more identified with his 
“ immortal ” name than with any other m the history of 
the church and of Christian theology (For an exposition 
of the Athanasian Creed, see the article Creeds ) (j t.) 

ATHELSTAN, or JEthelstan, son of King Edwaid 
the elder, and grandson of Alfred the Great, was born m 
895. There has been much doubt with regard to his legi- 
timacy, as his mother, Ecgwyn, is said to have been of 
humble origin j but these suspicions appear to rest on 
slight foundations. On the death of Edward in 925, 
Athelstan, who had been named by him as his successor, 
was elected king by the Mercians and West Saxons, and 
crowned at Kingston in Surrey. Considerable opposition 
was made to his election, and several of the leading nobles 
entered into a conspiracy to put out his eyes and deprive 
him of the kingdom. Alfred the Athekng, who himself 
aimed at the royal power, was suspected of being concerned 
in this plot, and was obliged to proceed to Home and there 
take an oath of innocence. While m the act of swearing 
at the altar, he is said to have dropped down xn a fit, and 
to have died three days afterwards. In 925 Athelstan 
gave one of his sisters m marriage to Sihtric, the Danish 
ruler of Northumbria, on whose death, in the following 
year, he invaded the Danish dominions, drove out Sihtnc’s 
son, Guthfnth, and took possession of his territory. Guth- 
fnth, after an unsuccessful attempt to stir up Constantine, 
king of Scotland, to whom he had fled and after a fruitless 
invasion of England, made submission to Athelstan, and 
was kindly treated by him. During the next few yeais, 
the Welsh, both of Wales and of Cornwall, appear to have 
been subdued, and to have done homage to the king of 
England, who levied tribute on them, and fixed the Wye 
and the Tamar as the boundaries of Wales and Cornwall 
respectively. He was thus virtually king of all England. 
In 933 or 934 he also invaded Scotland, ravaged all the 
south country, and compelled Constantine to pay a yearly 
tribute. Four years later, in 937, a powerful combination 
was made against him. Anlaf, a Danish chief, or, accord- 
ing to some accounts, a son of Sihtnc, with the king of 
Scotland, the Welsh, and the Danes of the north, invaded 
England Athelstan, with his half brother Edmund, met 
and signally defeated the invaders in the battle of Brunan- 
burh, celebrated in the “ Biunanburh War-Song ” In 940 
or 941 Athelstan died at Gloucester, and was buried at 
Malmesbury. England had prospered under his reign, 
for he devoted much attention to commerce, and exercised 
a fostering care over the civil and religious interests of his 
people. His power made him respected and esteemed on 
the Continent, and several foreign princes and nobles were 
sent to be educated at his court 

ATHENA ( ! A6r]va } ’Adrjmj, ’A&yvaia), in Greek Mythology, 
a goddess who, from being originally a personification of 
the clear, bright upper region of the sky, had, as early as 
the time of the epic poets, changed, or advanced, so as to 
embody under a divine .form a conception of the clear in- 
sight of the human mind in its various functions. This 
upper air or ether seemed to be a distinct element in the 
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universe Fiom it came the light of morning befoie sun- 
rise and of evening after sunset, reminding us of the light 
which, in the Mosaic account of the Oieation, existed 
before the sun and moon were placed in the sky. In the 
fiist stage of her chaiacter, m which, like the other deities 
of Olympus, she -was dnectly identified with an element of 
nature and supposed to act as it acted, Athena boie the 
name of Pallas, and was thought of more in connection 
with the stoims than with the serenity or light of the 
heavens The obvious counteipait of a storm was a raging 
battle, and, accoidmgly, she became a goddess of war, 
armed with spear and helmet, and with the cvyis, or stoim- 
shield, of hei father, resistless among men, lnulmg to the 
ground the giant Enceladus, and even supeiioi in might to 
Axes himself, the god of w r ar. The storm sweeps soiest 
lound high citadels, wdicro also the storms of war rage 
fieicest j and on such places w r as her favounte abode But 
a storm is followed by serenity blighter than before, more 
enjoyable, and more exciting to activity of e\eiykmd; 
and then the goddess lays aside her aunoui to encourage 
and foster skill and industry Her title is then Ergane. To 
her was ascribed the invention of spinning and weaving , of 
taming hoises, bridling and yoking them to the war-chanot , 
of the flute, and in some way of the healing art This is 
the second stage of hci character, which the myth, agieeably 
to its principle, explains in a different fashion, when it says 
that she sprang into existence from the brain of the all-wiso 
ruler of the world, Zeus, and that he had before swallowed 
his wife, Metis. (intelligence) She must therefore have 
been m a measure a complement of him, created for the 
purpose of carrying out among men what was m his mm cl, 
but what yet lie could not himself, as the supreme am’ 
impartial luler, execute As lus substitute, she lent her 
aid to Ilcracles m all his haidslnps and adventures ; to 
Theseus under similar cucumstances , to the Greeks in 
their war against Tioy ; to Peiseus m slaying the Gorgon 
Medusa, whose head she afteivvaids boie upon her a git, 
from which she obtained the name of Goigophone; and to 
the Argonauts on their expedition to Colchis She main- 
tained ahvays hei character of a uigin, and, to expicvs 
this, bore, at Athens in paiticular, the name of Pal them »s. 
Her birth took place m 01) m pus, in piesencc of the otln r 
deities, Hephaestus aiding it, as it is coarsely said, by 
splitting open with his hatchet the skull of Zens, a sulgt ct 
often repieseuted on the ancient painted vases. Tln-> was 
also the subject of the sculptures in the fiuiifc pediment of 
her greatest temple, the Parthenon at Athens. From the 
fact that m the other pediment the sculptures represented 
her contest wuth Poseidon for divine supremacy o% or Attica, 
it might perhaps seem that the fust act of hei existence was 
to claim this sovereignty. Foremost m her character alw iys 
is her protection of high citadels, like that of Athens. Yet 
it was not for this, but for her causing an olive to gryw <.n 
the bare rock of the Acropolis, that she was chosen r.ttlmr 
than Poseidon, whose claim was that he had raided on the 
same rock a spring of brackish water The olives of 
Attica were a source of great wealth, and the light Hipplied 
by their oil may have seemed not unlike the light of the 
ether. As the defender of citadels her title was Polios. 

There is, however, a different account of her origin hing- 
ing on her name of Tritogcnea or Tritonis, and describing 
her as a daughter of Poseidon and the Triton lake in Libya, 
But this is obviously a late invention, founded, apparently, 
on traditions handed down in Libya fiom the early Minyse 
colonists, in whose original seat at Orchoracnos and Alal- 
comenae in Bceotia was a very early form of the worship of 
Pallas as a goddess in some way connected with lakes and 
streams. In this district, in Arcadia, and in Crete also, 
were found rivers bearing tho name of Triton, and 
associated in very early traditions with the birth of Athena. 
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At one time, tlieiefoio, liei relation to or conti ol of the watery 
element must have foimed a considerable part of her woi- 
ehip To this also is tiacod hei ancient name of "Oyya or 
"Oyfca at Thebes. IIow she came by the name of Glaucopis, 
ie,“ owl-eyed,” by which she is so fiequently addiessedm 
the Iliad , is not satisfactonly explained, least of all by the 
recent theoiy, which, mterpieting it as “owl-headed,” 
maiutams that the goddess had oiigmally the head of an 
owl, and appeals to certain rude clay vases and figures 
found on the supposed site of Tioy, with faces intended to 
bo human, but yet not much unlike the face of an owl 
As the goddess of victoiy she was called Nike, and it was 
to her m tins capacity that the edifice known as the 
Temple of the Wingless Victory was elected on the Acropolis 
of Athens. Hippia was her title as the tamei of horses 
Euchthomua, at Athens, was the first mortal whom she 
taught to yoke homes For Belloiophon, on the Aciopolis 
of Corinth, sho budled the winged hoise Pegasus. Besides 
Conn th, the chief seats of hei woiship outside of Attica 
were Aigos, Sicyon, Ticezen (m Arcadia, where, with the 
title of Alea, warm, fostering, sho had a celebrated temple), 
Laconia, Elis, and in Asia Minor, at Ilium, wheie it 
survived after licr image, the Palladion, which had fallen 
fiom heaven, had been removed to Athens or Argos, both 
of which claimed to have received it At Athens an ancient 
imago of her existed m the Erechtheum, and was regarded 
with peculiar sanctity, even m the times when men were 
familiar with the splendid statue of her by Phidias m the 
Parthenon Except at Athens, little is known of the cere- 
monies or festivals which attended her worship There wo 
have — (1.) The ceicmony of the Thee Saved Ploughs, by 
which the signal for seed-time was givon, and, apparently, 
dating from a period when agriculture wms one of the chief 
occupations of her worshippers; (2.) The Prockaristcria, 
at the end of winter, at which all the magistrates offered 
sacrifice , (3) The Skirophona, with a procession fiom 
tho Acropolis to the village of Skiron, m the height of 
hummer, tho pnests who weie to offer sacrifice to Athena 
walking under the shade of parasols hold over them; (1 ) 
Tho Osekophoria, at tho vintage season, with races among 
boys, and a procession, with songs in praise of Dionysus 
and Ariadne; (5.) The Chalkem , with rites referring 
to her as a goddess presiding jointly with Hephaestus 
over industrial arts ; (G ) The Plynteria and Gallyn- 
in in, at which tho ancient image m the Erechtheum was 
cleaned, with a procession in which bunches of figs 
weiu carried; (7.) The Anhphoria, at which four gills, 
between, seven and eleven years of age, selected from noble 
fauuhvH, brought during the night certain sacred objects 
from tho temple of Apluodito by an underground passage 
to the Acropolis ; (A) Tho Panathcncea, at which the 
new rubes for the image of the goddess were, before being 
placed on it, carried through tho city, spread like a sail on 
a nu.A. The last festival was attended by athletic games, 
open to all who traced their nationality to Athens. As to 
artistic representations of Athena, we have first the rude 
figure which seems to bo a copy of the Palladion ; secondly, 
the stiff rude, but otherwise more interesting, figures of 
h>*r, a*, e.g., when accompanying heroes, on the early 
painted vases j and thirdly, the type of her as produced by 
Phidias, from which little variation appears to have been 
made. (a. s. m.) 

ATHENAEUM, a name originally applied to buildings 
dedicated to Athena (Minerva), was specially used as the 
designation of a temple in Athens, where poets and men of 
learning were accustomed to meet and read their produc- 
tions, The academy for the promotion of learning which the 
Emperor Hadrian built at Rome, near the Forum, was also 
called the Athenaeum. Poets and orators still met and 
discussed there, but regular courses of instruction were 
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given by a staff of professors in rhetoric, jurisprudence, 
grammar, and philosophy This species of university 
continued m high repute till the 5th century. The same 
name was afterwards applied to similar institutions in 
Lyons and Maiseilles ; and it has become a very general 
designation for liteiary clubs or academies. It has also 
been used as the title of literary periodicals, particularly of 
the journal of art criticism edited by the brothers Schlegel, 
and the two well-known modern papers published in Lon- 
don and Pans. 

ATHENAEUS, a Greek rhetorician and grammarian, or 
man of letters, was a native of Naucratis, a town m Egypt, 
near the mouth of the Nile. Exceedingly little is known 
of his life, but from one or two references to known events 
which occur m Ins works it may be gathered that he 
flourished about the end of the 2d and the beginning of the 
3d century ad. Besides a history of the Syrian kings, 
and a small tract on the identification of the thratta, a 
peculiar kind of fish, mentioned by tho comic poet Archip- 
pus, both of which are lost, he wrote the extensive work, 
in fifteen books, called the Deipnosophistce , i e , the Feast 
of the Learned, or, as it may he translated, the Skilled in 
Feasting. The first two hooks, and parts of the third, 
eleventh, and fifteenth, are only extant in epitome, but 
otherwise we seem to possess the woik entire It is an 
immense store-house of miscellaneous information, largely 
but not exclusively on matters connected with the table, 
and full of quotations from writers whose works have not 
come down to us. It has been calculated that nearly 800 
writers and 2500 separate writings are referred to by 
Athenseus ; and be boasts of having read 800 plays of the 
Middle Comedy alone Of many writers we have no 
remains, save the excerpts given by him ; and a glance at 
any collection of Greek fragments will show how large is 
the proportion drawn solely from this source. The plan 
of the Deipnosophistce is exceedingly cumbrous, and is 
badly carried out. It professes to be an account given by 
the author to his friend Timocrates of a banquet held at 
the house of Laurentras, a wealthy patron of art. It is 
thus a dialogue within a dialogue, after the manner of 
Plato, but a conversation of sufficient length to occupy 
several days (though represented as taking place in one) 
could not be conveyed in a style similar to the short con- 
versations of Socrates. Among the twenty-nme guests 
whose remarks Athenseus reports are Galen and Ulpian, a 
lawyer, supposed to be the famous jurist. Their conversa- 
tion ranges from the dishes before them to hterary matters 
of every description, including points of grammar and 
criticism; and the guests are expected to bring with them 
extracts from the poets, which are read aloud and discussed 
at table. The whole is but a clumsy apparatus for display- 
ing the varied and extensive reading of the author. As a 
work of art it can take but a low rank, but as a repertory 
of fragments and morsels of information it is invaluable 
The text, particularly in the quotations from the minor 
comic poets, is still m a very corrupt state. 

Editions : — Casaubon's, 1597 ; Schweigliauser’s, 14 vols , with 
translation and copious commentary, 1801-1807, the best recent 
editions are Dmdoifs, 3 vols., 1827, andMeineke’s, 4 vols., 1858-66. 

ATHENAGORAS, a Christian apologist, was a native 
of Athens, and lived during the 2d century a.d. The 
only sources of information regarding him are a short 
notice by Philip of Sida, and the inscription on his principal 
work. Philip says that he was at the head of an Alexan- 
drian school (the catechetical), that he lived in the time of 
Hadrian and Antoninus, to whom he addressed his Apology , 
and that Clement of Alexandria was his pupil, while 
Pantaenus was the pupil of Clement. This statement is 
thoroughly inaccurate and worthless. The inscription 
on the work describes it as the “ Embassy of Athenagoras, 
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the Athenian, a philosopher and a Christian, concerning 
the Christians, to the Emperors Marcus Anrehus Antoninus 
and Lucius Aurelius Commodus, Ac." This statement 
has given rise to considerable discussion, hut from it and 
internal evidence the date of the Apology may be fixed at 
about 176 or 177 ad. Athenagoras is also the author of 
a discourse on the resurrection of the dead, which is not 
authenticated otherwise than by the titles on the various 
manuscripts. In the Apology , he refutes the accusations 
brought against the Christians of atheism, eating human 
flesh, and licentiousness, and m doing so takes occasion 
to make a vigorons and skilful attack on Pagan polytheism 
and mythology. The discouise on the resurrection answers 
objections to the doctrine, and attempts to prove its truth 
from considerations of God’s purpose in the creation of 
man, His justice, and the nature of man himself. Athena- 
goras is a powerful and clear writer, but his theology is 
strongly tinged with Platonism. His discussion of the 
Trinity has some points of speculative interest, but it is 
not sufficiently worked out; he regards the Son as the 
Reason or Wisdom of the Father, and the Spirit as a divine 
effluence On some other points, as the nature of matter, 
the immortality of the soul, and the principle of sm, Ins 
views are interesting. There are many editions of Athena- 
goras ; the best are those of the Benedictine Maranus, and 
of Otto, Jena, 1857. The works have been translated into 
English by Humphreys, London, 1714, and by the Rev. 
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B. P. Pratten, Edinburgh, 1867 ( Ante-Nucne Christian 
Library). In 1599 and 1612 appeared m French a work 
on True and Perfect Love, purporting to be a translation 
from the Greek of Athenagoras ; it is a palpable forget y 
ATHENODORUS, sui named Cananii L a orS.iM«>M 
a Stoic philosopher, was born at Taisus. lie pul ably 
gave instruction to Augustus when he was at Apollonu , 
and on proceeding to the Roman couits, he was made tutor 
to Tiberius The empeior esteemed him greatly foi has 
proved virtue and probity. He was m the habit of giwng 
his opinion very freely, and warned Augustus, whenever ho 
found himself giving way to anger, to leheaiMi the twenty 
four letters of the alphabet befoie sajmg or doing any- 
thing. Retiiing late m life to Ins nutne town, he dud 
there at the age of S2. None of Ins woik.s lane ■uu- 
vived. Another Stotc of this name, sui named Count i.iu.n, 
also of Tarsus, was keeper of the library at Pugunnu, 
and died at Rome m the house of Cato the Yuungei 
There were likewise two sculptors named Athenodoins, one 
of whom assisted Agesander m the group of the Laoeomi 
ATHENRY, a decayed town of Ireland, county of Galway , 
and province of Connaught, 1 1 miles Ik of Galway. It is a 
place of antiquity, and traces of its w alls and castle, and of an 
old Dominican monaster} 7 , are still \ noble. It gave the title 
of baron to the family of Do Bernunglmm, and from the time 
of Richard II till the Union it returned two members to 
parliament. Population of the pansh in 1871, 3039. 
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